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LIST OF SYMBOLS 

A = External surface area of the porous media exposed to the high pressure 

side of the penneant (m2). 

C = Cunningham slip correction. 

D = Particle Diffusion coefficient (kT/31t11d,). 

de = Fibre diameter (m). 

d, = Particle diameter (m). 

DP = Pore diameter (m). 

J = Flux (gm mols: cm-2 sec-1). 

k = Boltzmann's constant. 

I = Thickness of porous medium (m). 

M = Molecular weight (g). 

Pe = Peclet number (U0d,'D). 

r = Radius of pore (m). 

R = Universal gas constant (8.314 J/ gm mol K). 

Re = Reynold number (DpUop/11). 

Stk = Stokes number (Cd,2pPUJ1811dr). 

Sv = Internal surface area of porous medium (per unit volume of non-porous 

material) (m2/m3). 

T = Temperature (K). 

Uo = Face velocity (m2/s). 

llV/llt =Volume flux per second (m3/s). 

E = Volume fraction composed of pores (porosity). 

11 = Viscosity (newton s/m2). 

p = Density of gas (gm/ml). 

pP = Density of particle (gm/ml) . 
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ABSTRACT 

The Alcoa ceramic membrane was evaluated for clean room air filtration and high 

temperature gas cleaning. 

Three tests were performed on a variety of pore sized ceramic membranes (5.0, 0.2, 

0.035 and 0.004 J.Lm) to evaluate their applicability for clean room filtration. These 

tests included: a Pressure Drop test, a Mass Efficiency test, and a Grade Efficiency 

test. The results of these tests indicated that although the Alcoa ceramic membranes 

have very high efficiencies, that are of the same order of magnitude or greater than 

current clean room filters (HEPA), the operating costs are excessive, prohibiting their 

use as clean room filters. 

Two tests (Cleanability and Grade Efficiency tests) were performed on the Alcoa 5.0 

micron ceramic membrane to evaluate its applicability for high temperature gas 

cleaning. The results of these tests suggested that the membranes were capable of 

removing the particulates present in a hot and dusty gas stream with efficiencies up 

to 98.6%, and further, that the membrane could be regenerated by backflushing with 

pressures of 5 atmospheres. 

The ability of the Alcoa ceramic membrane to withstand high temperatures together 

with the extremely high efficiencies obtained with moderate pressure drops makes the 

ceramic membrane potentially suitable for high temperature gas cleaning. 

1 



Here we go round the prickly pear 

Prickly pear prickly pear 

Here we go round the prickly pear 

At jive o'clock in the morning 

from The Hollow Men 

T .S. Eliot 1925 
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CHAPTER ONE 

INTRODUCTION 

Gas filtration is important as a means of gas borne particulate concentration control 

to many industries. This control is specified either internally by the industry for the 

particular process or by an external body, such as the government, for environmental 

considerations. To adhere to these specifications there is a variety of gas filters 

available. However, there is still a demand for more effective gas ftlters that suitably 

operate within a specific gas filtration environment, and also offer economic 

advantages in the form of higher efficiencies, lower operating costs, a longer filtration 

life, and reliability. 

This project is concerned with the evaluation of ceramic membranes for gas cleaning. 

The membranes are supplied by Alcoa Pty. Ltd., and are made from Alpha-Alumina 

supported by a thick Alumina substrate. They offer the gas filtration market a durable 

element that is structurally strong and chemically inert to a majority of environments. 

Additionally, the membranes have a high porosity and their pore size can be tailored 

for precise application. 

The Alcoa ceramic membrane has been evaluated for two applications. The first is 

final gas clean up for clean rooms. It is assumed that the ceramic membrane could 

offer a more effective gas filtration unit than the currently employed fibrous HEPA 

ftlter. This would be advantageous for clean room users, who demand meticulously 

clean incoming ventilation air. The second application is for tertiary control for high 

temperature gas emissions. This application requires a filter unit that is chemically and 

physically inert to its severe environment. With tighter particulate emission controls 

being imposed by the government for environmental considerations, the filtration unit 

must also offer higher efficiencies. As the Alcoa ceramic membrane is made from 

Alumina it is assumed that it would be capable of withstanding the harsh environment 

and still provide an efficiency that is higher than other filtration units. 
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As part of the project, currently employed gas filtration units and the application of 

ceramic gas membranes/filters have been reviewed. The nature of gas borne 

particulates, and methods to evaluate a gas filter, specifically for application to clean 

rooms and high temperature gas cleaning have been studied. This material is presented 

in Chapter Two, which also examines the features of clean rooms and high 

temperature gas cleaning environments, and assesses the assets of the ceramic 

membrane in such services. 

In Chapter Three, an analysis of a variety of different pore sized Alcoa ceramic 

membranes for clean room application is presented. This includes an evaluation of a 

filter through a series of tests. The first test is a Pressure Drop test which indicates the 

operating cost of the specific membrane. The second test is a standard Mass Efficiency 

test, which determines the ability of the membrane to arrest a known mass of dust. 

The results of this test can be used to compare the membrane's performance to other 

filters. The last test is a Grade Efficiency test, which indicates the particular particle 

size range that would penetrate the membrane. This test is important for processes that 

are sensitive to definite particle sizes. 

The fourth chapter presents an assessment of the Alcoa ceramic membrane for high 

temperature gas cleaning. Here the 5.0 micron ceramic membrane is evaluated through 

two tests, the first of which determines the cleanability of the membrane by 

backflushing with clean air. This is important as the high temperature environment has 

typically high dust concentrations. The second test examines the effect that the 

properties of the high temperature gas (viscosity, density, and velocity) and particles 

(collected on the surface of the membrane) have on the physical characteristics of the 

membrane. 

The final chapter of the thesis gives an indication of the viability of the Alcoa ceramic 

membrane's employment in clean rooms and high temperature gas cleaning 

environments, relating the information obtained from chapters three and four, and 

comparing the membrane performance to other filters currently being used in such 
• environments. 
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CHAPTER TWO 

LITERATURE SURVEY 

2.1 INTRODUCTION 

This chapter reviews currently employed gas filtration units, and the employment of 

ceramic gas filters. The chapter examines the requirements of the clean room and high 

temperature gas clean-up environments, and the typical evaluation tests that are 

performed on a fllter that is to be employed for such application. 

The role that ceramic membranes have in the gas filtration market is limited to small 

scale employment. This limitation is due to the dominance in the gas filtration market 

of traditional gas filters. These traditional filters offer years of proven reliability. 

Appreciation of the ceramic membrane's/filter's involvement in this market gives 

some indication of their abilities, and how the gas filtration market perceives their 

function. 

In order to employ the Alcoa ceramic membrane for clean room air filtration and high 

temperature gas cleaning, it is important to know the requirements demanded from the 

membrane. Furthermore, the nature of the gas cleaning environment and the 

characteristics of the gas borne particulates must be understood. 

In a clean room, contamination dust levels are controlled by standard guidelines. The 

efficiency of a filter to be employed in a clean room is evaluated by two test methods. 

The first test is known as a Mass Efficiency test. It presents the efficiency of the filter 

as a percentage ratio to arrest a known mass of challenging dust. There are many 

Mass Efficiency tests available and selection depends upon the popularity of the test 

and its respective advantages. The second test is a Grade Efficiency test. Here the 

efficiency of the membrane is evaluated for specific particle size ranges. The result 

is known as the membrane selectivity, which indicates the particle size that is most 

likely to penetrate the filter under certain conditions. 
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In the high temperature gas cleaning environment contamination is controlled by the 

requirements of the process or by environmental emission controls. There is no 

standard test procedure for a filter to be employed as a high temperature gas cleaner. 

Currently a filter is tested with hot off gases from a specific process. 

2.2 GAS FILTRATION 

Solid-Gas filtration is the separation of solid particles from a gas stream. The aim of 

gas filtration can be demonstrated by the types and quantity of gas filters. As there are 

many gas filtration devices available, this reflects the numerous applications and 

environments that require gas ftltration. They offer an extensive variety of separation 

techniques as shown in Table 11• These filters have different operation economies and 

capabilities as shown in Figure 12, which shows the effective cleaning ability of these 

filters to the size range of dusts (0.001 to 100000 J.lm), smokes (< 1 J.lm) and mists 

(80 to 100 Jlm). 

The purpose of gas filtration is to either increase product concentration for the 

specifications of a process or to post-treat a process's effluent (protection of 

equipment or environmental control). This thesis is concerned with the pretreatment 

of a product for a process (clean-rooms) and for the post-treatment of a process 

effluent (high temperature gas clean-up). These two applications vary in the 

performance required from the particular filter used, and the type of environments in 

which the filters are to be used. 

Clean rooms are work areas that have very low particulate contamination. The major 

requirement of an air filter is that it provides very clean air at a reasonable operating 

cost. High temperature gas clean-up is the removal of particles from a gas stream at 

high temperatures. This requires a filter that can withstand harsh environments while 

outputting a substantially clean gas stream. 
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Figure 1. Filter Capabilities and the Size Range of Typical Air BorM Particles. 
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It is assumed that Alcoa ceramic membranes would be applicable for clean room and 

high temperature filtration. This is based on, firstly, their small sized nominal pore 

rating, which indicates the maximum sized particle that could penetrate the particular 

membrane. The pore size is sufficiently small to suggest that the membranes would 

act as highly efficient air filters, and thus be suitable for clean room air filtration. 

Secondly the membranes are made from Alumina which is a material that is 

chemically and mechanically inert to high temperatures, abrasive particles, and 

corrosive environments. This makes the membranes suitable for high temperature gas 

cleaning. Thirdly the membranes have a structure that is quite strong, thus enabling 

them to be cleaned by high pressure air backflushing. This increases the membranes 

air filtration life-span, which is attractive to clean room and high temperature gas 

cleaning applications. More importantly, unlike conventional air filtration, it offers a 

technology which does not require the use of a renewable filter. 

2.3 CERAMIC MEMBRANES 

A membrane is a porous media separating two phases3• Its operation can be likened 

to the function of a tea bag which separates the tea leaves from the volume of a cup 

whilst still allowing the boiling water to enter the tea bag and leach the available 

tannin. It has been colourfully described by Kesting4 as "cohesive systems consisting 

of open-celled foams i.e., vacuoles with breached walls ... Fastening the cellular network 

together are long hose- and chainlike ribs which spread out in three dimensions." 

Membranes have existed for as long as life itself, for every simple cell requires a 

membrane to absorb amino acids from its environment to sustain its being. The frrst 

experiments involving membranes proceeded in the early 1800's, where scientists used 

natural membranes from cow bladders to observe the phenomena of diffusion5• 

Synthetic membranes are generally believed to have started with Schoenbian (1845) 

who developed a nitrocellulose membrane accidentally. This membrane was used by 

Fick in his famous dialysis experiments. Production then was limited to membranes 

consisting of nitrocellulose and esters of cellulose Acetate6• It was not until the 

1920's that membranes were to be made of metal and other materials. Examples 
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include the distillation of Zinc out of Brass to leave a porous Copper substrate, and 

the plating of Nickel onto a Nickel and Bronze mesh reducing the mesh openings to 

50 microns. 

Though synthetic membranes have been around for lOO's of years, commercialisation 

of this product only dates back to the 1940's where they were used as a tool for water 

bacteriology'. Present applications find membranes in many diverse fields ranging 

from water purification for drinking water to the classification of petroleum crude. The 

increasing employment of membranes has been due to the fact that they can be housed 

in mobile units, have a simple technology (which is attractive for intermittent and 

temporary use), and have a high porosity (permits high flow rates at low costs). They 

can be tailored for precise and uniform pore size control and allow for classification 

of retained particles because the surface of the membrane is used for filtration. 

Membranes provide one of the few filters which have dimensional tolerances capable 

of filtering bacteria out of solution8• 

Ceramic membranes have been used by the French for 20 years in their nuclear 

industry for the separation of Uranium-Isotopes by gas diffusion9• It is only recently 

that the French government has allowed the membranes to be sold on the open market. 

Table 29 lists the companies that produce particular ceramic membranes world wide. 

The advantages in using ceramic membranes over other membranes lie in their: 

* Ability to be steam cleaned for sterile environments. 

* Ridged structure which incurs strong mechanical strength and therefore can 

be backwashed at high pressures. 

* Resistance to high and low temperatures, acidic environments, solvents, and · 

abrasive particles. 

* Ability to be produced with precise pore structure and shape to fit any design 

* High fluxes which can be greater than most polymer membranes. 
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Company 

Ceraver, or 

Societe de Ceramique 

Technique (SCT) 

(French) 

SFEC (French) 

Ceram Filtre (French) 

Norton (U.S.A.) 

Alcan (U.K.) 

Table 2. Ceramic Membrane Manufacturers. 

Type of membrane and attributes 

Alcoa recently gained a share holding. Uses a Alumina substrate with 

an Alumina membrane, these being sintered together. 

Pore sizes range from 10 microns to 40 Angstrom, as either single 

tubes of internal diameter 7 or 15 mm or as hexagonal m ultichannel 

units containing 19 tubes of 85 cm length (internal tube diameters 2, 4 

or 6 mm in length, giving a total surface area of 3.8 m2). 

Manufacture a Carbon tube coated with a Zirconium Oxide membrane. 

Sintering is difficult for at elevated temperatures their is a reaction of 

Carbon with the Zirconium Oxide forming Zirconium Carbide. 

Use Silicon Carbide as the substrate and either Alumina or Zirconium 

Oxide as the membrane. The tubes are moulded rather than extruded 

as is the case with the other membranes. 

Manufacture a membrane not unlike SCT membrane. 

Have made a novel ceramic membrane from alumina. The membrane 

is made by passing a current through an electrolyte in contact with 

Aluminium. An anodic film of Alumina Oxide forms on the metal, 

forming a honeycomb pattern of pores. Pore size is controlled by 

varying the voltage, and the thickness of the membrane by time. The 

membrane is then etched onto a metal substrate. 
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2.3.1 Ceramic Air Filters 

A ceramic air filter can be a membrane, that has a controlled pore size, or a porcelain 

filter, which may be a woven bag. Ceramic air filters are currently employed in many 

various and diverse fields. In small scale application ceramic membranes are used as 

an analytical tool in laboratories for particle counting and analysis. This is because the 

membrane collects particles on its surface, thus enabling them to be viewed by a 

microscope10• The ultra-pure compressed gas companies use a ceramic membrane to 

remove particulates and oil from the gas stream as the cylinders are being filled11• 

This is because the ceramic membrane can withstand high pressures and provide 

effective removal of all contaminants. 

Large scale application of the ceramic filter is limited to high temperature and/or harsh 

environments because they are expensive and are resilient to such environments. 

Presently employed are the ceramic candles12 and bags13 in electrical power stations, 

while a ceramic cross-flow filter made by Westinghouse14 is currently being tested 

for high temperature cleaning of particulate emissions from coal gasification beds. 

The application of ceramic filters for air filtration is still not being widely practised. 

2.4 CLEAN ROOMS 

A clean rooms is defined "as a room that has a ventilation system that removes 

airborne particulates more effectively than that required for a normal air-conditioned 

room15". The cleanliness of the clean room is based on strict clean room standards. 

Other important variables that are controlled include temperature, humidity, ventilation 

rates, and the amount of light. These are subjected to the demands of the particular 

operation using the clean room. 

Historically clean rooms originated from operating rooms developed in the late 19th 

Century16• These operating rooms were developed as medical science became aware 
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of the transmission of diseases due to bacteria and other micro-organisms. To 

overcome this the frrst operating rooms used disinfectants to sanitise equipment used 

in operations. With time, further improvements to operating rooms included strict 

hygienic practices by personnel employed in these rooms, filtration of ventilation air, 

and control of the temperature and humidity in the operating rooms. 

The need for clean rooms became apparent when production processes became more 

sensitive to their external environment. Failure in production due to particle 

contamination can occur when the size of the product is of the same magnitude as 

potential airborne contamination. It is widely acknowledged in the semi conductor 

industry that the loss of chip yield is mainly due to particulate contamination during 

processing. Figure 217 shows that Japanese semi conductor industries are producing 

higher quality products with better yield than their American counterparts because of 

the reduction in airborne particulates in production rooms. 

There are many current processes that need a clean room. A few examples follow: 

(i) The processing and manufacture of photographic ftlm needs a dust free 

environment to eliminate dust settling on the film. The need becomes apparent during 

photographic enlargement, where the deposited dust obscures the view. The size range 

that causes the greatest concern is the 5 to 10 micron particles18, (ii) In solid-state 

manufacturing film flaws are caused by deposited particles being entwined with the 

structure of the product19, (iii) Precision optical glass cleaning can damage expensive 

glass wear if abrasive particles have been deposited between the glass and the cleaning 

equipmenfO, (iv) Very closely spaced moving parts can be jammed and eroded by 

deposited particles. Clean rooms are generally required in any industry producing 

technically sensitive equipment, such as the production of pharmaceuticals, electro

optical and electromechanical devices, hydraulic systems. and micro-chips. 
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2.4.1 Source of Airborne Contamination .. 

External sources of airborne contamination, which must be removed from air to be 

used in a clean room, include natural atmospheric pollutants. These atmospheric 

pollutants can consist of gases and/or solids21 • Gas pollutants include Carbon 

Monoxide, Sulphur Dioxide, and Nitrogen Dioxide which can be removed by 

absorption filters, such as a wet scrubber. Solid particulate pollution include soot and 

smoke, minerals such as rock, metal or sand, and organic materials like grain, lint, hair 

or spores22• The size range and concentration of the solid pollutants are shown in 

Figure 322 and Table 322• The important thing to be seen from Table 3 and 

Figure 3 is the variance of concentration with locality, and the large number 

percentage of particles below 0.5 microns that make up the small percentage of the 

total mass of the particles. 

It is the particulate size range from 0.1 to 10.0 microns that causes major problems 

for sensitive processes as it persists in the atmosphere longer than any other size. This 

can be explained with Figure 423 which shows the trimodal distribution of ambient 

atmospheric particle populations. The shortest living modes are the Transient Nuclei 

(< 0.1 microns) and the Mechanically Formed mode (> 10 microns). The smaller 

particles of the Transient Nuclei mode quickly agglomerate to large particles in the 

accumulation mode, and the large particles of the Mechanically Formed mode settle 

out naturally. The Accumulation mode is suspended for the longest period of time as 

the particles are too large for further agglomeration and too small to settle. 

Internal sources of clean room contamination originate in the vicinity of the product 

being produced. They are formed by machining and forming operations, and from 

general handling of equipment. These particles usually have a higher specific gravity 

and originating velocity than particles in ambient air. It is the migration of these 

contaminants that cause the greatest problems. Table 424 shows typical sources of 

internal particle generation, and Table 525 shows the increase in contamination levels 

by personnel activity. 
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Table 3. Mass of Airborne Solids at Dijferenl Locations. 

Locality 

Rural and suburban 

Metropolitan 

Industrial 

Factories and work rooms 

16 

Total mass of solids 

(mg/m3) 

0.005- 0.5 

0.1 - 1.0 

0.2 - 5.0 

0.5 - 10.0 
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Table 4. Size of Typical Contaminant Particles. 

Activity 

Rubbing ordinary painted surfaces 

Sliding metal surfaces 

Crumbling or folding paper 

Rubbing an epoxy painted surface 

Seating screws 

Belt drives 

Writing with a ballpoint pen on paper 

Handling passive metals i.e. fastening materials 

Vinyl fitting abraded by a wrench 

Rubbing the skin 

Table 5. Concentration of Typical Contaminant Particles. 

Activity \ 

Personnel movements: 

Gathering together 4 to 5 people at one location 

Normal walking 

Sitting quietly 

Personnel protective clothing: 

Brushing sleeve of uniform 

Stamping on floor without shoe covering 

Stamping on floor with shoe covering 

Removing handkerchief from pocket 

Personnel per se: 

Normal Breath 

Breath of a smoker up to 20 min after smoking 

Sneezing 

Rubbing skin on hands and face 

18 

Particle size 
• range microns 

90 

75 

65 

40 

30 

30 

20 

10 

8 

4 

Times increased 

over ambient 

levels (particles, 

0.2 to 50 microns) 

15 to 3 

1.2 to 2 

1 to 1.2 

1.5 to 3 

10 to 50 

15 to 3 

3 to 10 

None 

2 to 5 

5 to 20 

1 to 2 



The deposition of particulates on products being processed is usually due to electrical, 

kinetic energy or thermal effects. Electrical gradients can cause electrostatic 

precipitation. Kinetic energy gradients, which lead to velocity differences between the 

particle and the depositing surface, can cause the accumulation of particles. Thermal 

gradients, due to temperature differences between the surrounding air and the 

depositing substrate, can also cause particle precipitation by setting up convective 

flows. 

2.4.2 Clean Room Criteria and Methods of Control 
' 

Internationally defined standards, (the U.S. Federal standard and the German guideline 

VDI), provide precise clean room quality standards. These standards prescribe the 

limits of particle concentrations during normal clean room operation, as shown in 

Table 626• Table 719 shows the specifications for controlling other variables in a clean 

room environment. 

Contamination in a clean room is controlled by building design, equipment used in the 

room, procedures employed, personnel activity, environmental control, and 

maintenance27• Building design takes into account the type of air filters installed for 

the clean room's ventilation. This usually includes two parallel pre-filters of 

moderately high efficiency, followed by a very high efficiency filter. 

Present clean room designs use a laminar flow principle28• Laminar flow means that 

the flow of the ventilation air is constant and in one direction, either horizontally or 

vertically. To assist this design, one wall or the ceiling is devoted to the inlet air vent 

and is made of High Efficiency Particulate Air (HEPA) filters, while the opposite wall 

or floor is the exhaust exif9. Table 630 31 shows typical HEPA filters currently 

sold for clean room application. 

The typical HEP A filter media is a special glass paper which is arranged in an 

extreme 'concerti' arrangement, separated by pieces of corrugated material such as 

Zinc, Dichromate or Aluminium32• These HEPA ftlters have the ability to deliver a 
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Table 6. Clean Room Gradl!s wader U.S and German Standards. 
-~--- --- - ----- - ---- - - --- -- ------- ------

CLEAN ROOM GRADE MAXIMUM PERMI'I'TED 

DUST LEVEL 

VDI 

2083 

3 

4 

5 

6 

US Federal 

Std 209b 

100 

1,000 

10,000 

100,000 

PARTICLES PER CUBIC 

METER OF AIR 

> 0.5 Micron 

4 X 1()'3 

4 X 10' 

4 X IOS 
4 X l<f 

< 0.5 Micron 

3 X 1()2 

3 X 1()'3 

3 X let 
- - -------------------------~ 

Temperature 

Humidity 

Vibration 

Air change rate 

Table 7. Clean Room Specifications. 

CLEAN ROOM SPECIFICATIONS 

1? F +/- 0.3° F 

35 % RH +/- 0.3 % 

< 500 micro in/sec, peak-to-peak, 15 Hz. 

540 times per hour 
---------------------------------------

20 



Table 8. HEPA Filter Characteristics. 

----------

Filter Size Capacity Initial Resi Weight Penetration 

Type mm m3/hr stance Kg Against 

From NaCl Test . 
Yokes 

mm ms 
B.S. 3939 

ws WO 

22MA 609 X 203 X 295 1700 12 0.5 17.5 5 

55MK As above 1700 25 1 17.5 0.05 

66MK As above 1700 25 1 17.5 0.01 

77MA As above 1700 25 1 17.5 0.003 

From Flow at 250 Pa 

Gelman 
m3/sec CFS 

751307 305 X 305 X 149 0.07 145 4.3 0.005 

751376 610X 1219X 149 0.7 1452 17.0 0.005 

751376 610 X 762 X 292 0.7 1452 20.2 0.005 
---~-- ·-- - ~-------
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continuous supply of very clean air at a low resistance (pressure drop). Also the 

HEPA filter produces a laminar flow air system which can be directly incorporated 

into the clean room design. 

The HEPA filter is known as a single service filter. When this filter has reached its 

maximum capacity, assumed when its fmal pressure drop is twice its initial, the filter 

is not cleaned but replaced. This is not a disadvantage when it is realised that the life 

of a HEPA filter under average conditions is 1 to 2 years service and the purchasing 

cost of a new HEPA filter is remarkably low ($ 500). The filter is also limited to a 

maximum temperature of 1200C, with untreated filter material, and a maximum burst 

pressure of 100 kPa. This restricts the application of HEP A filters to ambient 

operation, which applies to most clean rooms. 

The HEPA filter is also a depth filter. A depth filter uses its exposed surface as well 

as its matrix to remove suspended material from a passing fluid (three dimensional 

filtration). They are quite thick (250 mm), and depend upon their pore length for the 

retention of particles. On the other hand membrane filters such as the Alcoa ceramic 

filter use only their surface to arrest passing particles (two dimensional filtration). 

The Alcoa ceramic membrane could be used for normal clean room application if it 

provided a higher efficiency than current HEPA filters. The ceramic membranes are 

thought to have a higher efficiency due to their nominal pore sizing. Another 

application for the ceramic membranes could be found in small cleaning environments, 

such as bench top hoods, if the pressure drop of the membranes precludes large scale 

operation. An advantage of these ceramic membranes is that they could be cleaned and 

therefore never need replacing. 

The growth in end user industries, such as microchip production, has lead to an 

increase in cleanrooms and clean room components. Figure 533 shows the projected 

sales of clean rooms in the world for the next year. The figure indicates that there is 

a growing market for clean room components and if ceramic membranes are 

comparable to HEPA filters, this will ensure a sound market basis. 
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2.4.3 High Efficiency Filter Tests 

Numerous tests have been devised and standardised to determine a filter's 

performance. The Australian Filter Standards, based on overseas standards, provides 

four different tests specific for high efficiency ftlters. The tests themselves are 

controversial in that different testing aerosols and measuring techniques are used. It 

should be noted that a variety of non-standard tests are also available and each one 

is capable of giving reliable results. The four standard tests and others are listed 

below: 

COLD DOP test (U.S.). This method detects the presence of flaws in the filter and/or 

holder14. A polydispersed aerosol of liquid Dioctyl Phthalate (DOP) is generated and 

then challenged to the test ftlter at a specified flow rate. Penetration of the filter by 

the OOP aerosol is measured with a probe nozzle of a light photometer. (AS 1132.9). 

HOT DOP test (U.S.). This method is regarded as a highly sensitive and reliable 

technique for measuring fine particle arresting efficiency of air filters, specifically high 

efficiency ftlters. The aerosol, Dioctyl Phthalate, is generated by the condensation of 

the OOP vapor under controlled conditions. This monodispersed aerosol is fed to the 

test rig at a specified flow rate. The ftlter' s efficiency is determined as a percentage 

of the OOP concentration arrested by the filter to that challenging the filter. The DOP 

aerosol penetrating the filter is measured with a linear light-scattering photometer5• 

(US Mil.Std. 136-300-175A). 

SODIUM FLAME test (British). The test cloud is Sodium Chloride which has a 

polydispersed size distribution. Essentially a solution of water and Sodium Chloride 

is atomised in a spray box, this is then evaporated and dried to bring about the 

crystallisation of the Sodium Chloride. The test aerosol is fed to the test filter at a 

specified concentration and flow rate. The ftlter's efficiency is determined as a 

percentage of the Sodium Chloride arrested by the filter to that challenging the filter. 

The concentrations are measured by a flame photomete~.(B.S. 3928-1969) 
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URANINE test (French). This test uses the aerosol of Uranine (Soda-Fluorescein). 

The test cloud is heterodispersed and generated in much the same way as the sodium 

flame test. The mass concentration is measured with a condensation nucleus counter 

or by mass spectrometery37• 

Other methods include the Methylene Blue stain testll and the Black Spot tesf' 

which are for filters with particle penetrations greater than 0.01 %. These tests are 

limited due to method of particle detection. They require an effective quantity of 

aerosol to penetrate the test filter so a visible test stain can develop on the collection 

filter (esparto filter) to gauge the filter's performance. 

Table 940 shows the characteristics of the Mass Efficiency test procedures. The two 

most popular of test methods are the HOT DOP and Sodium Chloride tests. In order 

to compare the ceramic membranes' mass efficiency with other filters it is necessary 

to use either of these two tests. 

2.4.3.1 ComJ?arison oLMass EfDciency Test Methods 

The Sodium Chloride and the HOT DOP tests are called Mass Efficiency tests. These 

tests base the efficiency of the filter on its ability to arrest a known mass of 

challenging aerosol. The problem with these tests is that the test circuitry and 

procedure must be identical to the standard given. Any slight change in the test 

procedure will lead to a different result. Another problem with these Mass Efficiency 

tests is that the chosen aerosol's characteristics may enhance results for one particular 

filter, but detract from another. Before these tests are used it is important that the 

attributes of the two aerosols are known. 
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Table 9. Standard Mass Ejf.ciency tests. 

Method Aerosol Sensitivity Speed of Suitability Cost Special 

Panicle percent measurement for leak advantages/ 

Diameter penettation detection disadvantages 

(microns) 

IX>P NominaUy 0.001 Rapid Good High Roquira a wann up 

(lhennal 0.2 pcziod. Thus nolNiLiblc 

generation) 
for infrequent &ala. 

IX>P (air Hetero- 0.001 Rapid Good Low Rcquira laiJC volumca 

atomiser) dispersed of compressed air. 

mean 0.6 

Methylene Hetero- 0.004 Slow Not Low Simplicity 

blue dispersed Suitable 

mean 0.6 

Uranine Hetero- 0.0001 Slow Not Medi- Rcquila great 

dispersed Suitable urn cleanliness 

mean 0.12 

Sodium iletero- 0.0001 Rapid Good Medi- 1. Can be used up 10 

Chloride dispersed urn 2oo-c. 

mean 0.8 
2. RcquiJa large 

volumea of compreascd 

air. 

3. RH in duct is less 

lhan SOIL. 

Radioactive Varies with Generally slow Not Suitable 

salts test good 
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The uniform particle size of the DOP test aerosol can bias the mass efficiency results 

of a filter. For example, the particle size that is most likely to penetrate a HEPA ftlter 

is close to 0.15 microns41 • The size of the monodispersed DOP droplet is 0.3 

microns, larger than the most penetrating particle size. This means that the HEPA 

ftlter can easily arrest the DOP aerosol giving a favourable result for the HEP A ftlter. 

However a membrane filter can come in a variety of pore sizes, each having a 

different particle size that will most likely penetrate it. H the most penetrating particle 

size is near 0.3 microns the DOP Mass Efficiency test result will be adverse. With the 

Sodium Chloride test no filter is biased as the test uses a heterodispersed aerosol. Thus 

in comparison to the theoretical DOP (0.3 micron) diameter, the Sodium Chloride 

aerosol can penetrate a HEPA filter by a ratio of 2 to 142• That is, a HEPA filter 

tested with the DOP aerosol will have a higher mass efficiency result than if it were 

tested with NaCI. 

Another advantage with the Sodium Chloride test is that its detection system provides 

for higher sensitivity. The lower limit of the DOP detection system is near 1 X 10-s 

(0.001%) and the Sodium Chloride test's limit is near 1 X 10-6 (0.0001%)43• The 

higher sensitivity of the Sodium Chloride test is an advantage when evaluating filters 

that have efficiencies greater than 99.999%, and when comparing filters that have 

similar efficiencies. The lower sensitivity of the DOP aerosol means that more DOP 

aerosol is necessary to challenge the ftlter to obtain a comparable result. This is a 

disadvantage as the arrested liquid DOP is known to backspray from the filter during 

its normal operation. DOP, a carcinogenic material, could therefore become another 

airborne contaminant in a clean room44 43• 

The fact that the DOP aerosol is labelled monodispersed means that it has a narrow 

size distribution. This distribution should have a geometric mean less than 1.2. 

Theoretically the value is 1.05, but under normal operating conditions this can vary 

to a value of approximately 1.2. These fluctuations in the DOP aerosol size 

distribution means that consistency is questionable. This means that the test results 

could be incorrect. 
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The test results from the Sodium Chloride flame photometer particle detection system 

is also questionable. When comparing the results of the NaCl particle detection using 

a flame photometer to a size-spectrometer it has been shown that there is a 37% 

particle volume penetration difference45• This does not mean that the flame 

photometer's result is incorrect, but indicates a disagreement between the two 

detection systems. This leaves some doubt about the mass efficiency results obtained 

from the flame photometer. Another problem with the flame photometer is that it is 

based on a non-linear response. This can lead to extrapolation errors when determining 

mass concentrations. 

There has been considerable discussion about the benefits of using a liquid droplet 

(HOT OOP) or a solid particle (NaCl) as a mass efficiency test aerosol. If a solid 

particle is used as the test aerosol, the effect is a reduction in the filter life and an 

underestimation of particle penetration46• If a liquid droplet is used filter loading will 

cause particle spraying from the rear of the filter leading to an over estimation of 

particle penetration 46• The Millipore test centre uses NaCl particles as the primary test 

aerosol because "particle bounce and reentrainment effects would be enhanced by dry 

solid particles47", and thus the tests would be more severe on the test filters. 

In summary the Sodium Chloride Nebuliser Flame-Photometer test shows real 

advantages over the Hot DOP test. Its effective penetration of the filter is greater 

because of the large size range of the particles, their shape and higher penetrating 

volume. Also the Sodium Chloride aerosol is similar to particulates encounted in many 

industrial environments 42• Whilst the reliability of the flame photometer particle 

penetration results are considered doubtful, it is generally believed that the test is 

acceptable in evaluating a filter's mass efficiency. 

2.4.4 Grade E[Jiciency Tests 

A Grade Efficiency test measures the arresting ability of a filter to incremental particle 

sizes, as shown in Figure 648• The test provides a result of the filter's characteristic 
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maximum particle penetrating size. This maximum particle penetration indicates what 

particle size is most likely to penetrate the filter, and is caused by a minimum of 

retention forces. As every filter has its characteristic maximum penetrating size, this 

test is important for industries that are sensitive to particular particle sizes. The 

advantage of the Grade Efficiency test is that any variance in the generation of the 

aerosol's size distribution does not effect the accuracy of the results, whilst for the 

mass efficiency test this variance will lead to incorrect results. This is because the size 

distribution and concentrations of the challenging and penetrating particles are 

measured in the Grade Efficiency test 

Grade Efficiency tests are becoming the unofficially adopted test for high efficiency 

filters. Many novel test procedures have been developed. These either generate an 

aerosol of differing narrow size ranges with electrostatic classifiers or use an aerosol 

of a broad size range that are sized with instruments such as Laser Particle Counters 

(LPC), Mobility Classifiers (MC), or Condensation Nuclei Counters (CNC). These 

instruments determine the size range of the particles challenging or penetrating the 

filter. The Grade Efficiency test also allows for different test aerosols, such as 

Silica49, and a variety of oils, acids, and radioactive salts. This enables a filter to be 

tested with different materials which could reflect their specific employment, thus 

giving a practical evaluation of the filter. 

Some of the many proposed test procedures such as that developed by Thorogood et 

al50 use environmental air for the source of particulates and a Condensation Nuclei 

Counter (CNC) to detect particle size and concentration. An interesting feature of this 

test circuit was the idea of splitting the inlet dust laden stream into two equal flows 

so that the size and concentration of the stream challenging and penetrating the filter 

could be simultaneously recorded. Lathrache et al51 used Sodium Chloride as their 

particulate challenger and a CNC to measure the particle size range penetrating the 

filter. Beregman et al52 used Dioctyl Sebacate (DOC) as their challenging aerosol, 

and employed a CNC coupled with a Differential Mobility Classifier (DMC) to 

measure particle size ranges of 0.01 to 0.05 JJ.m and 0.12 to 3.0 IJlll respectively. 

Rubow et al47 used a different approach. They used Sodium Chloride as their 
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challenging aerosol coupled with an electrostatic classifier to produce particulates of 

a desired size range. A CNC was employed to detect particle concentration. They also 

split the challenging stream for simultaneous sampling. 

The most effective design for a Grade Efficiency test is a circuit that simultaneously 

samples the size and concentration of the particles challenging and penetrating the 

filter. This reduces any error associated with the variance of a particle's characteristics 

with time. The aerosol used must be reliable and of value for such testing, such as the 

Sodium Chloride aerosol discussed previously. There is less chance for error if the 

filter is challenged with a heterodispersed aerosol and sampled by a Laser Particle 

Sizer (LPS), for the LPS gives instantaneous and precise results. 
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2.5 HIGH TEMPERATURE GAS CLEANING 

High temperature gas cleaning is the removal of particulate pollutants from gas 

streams at elevated temperatures. This is important for the cleaning of for example, 

emissions from "radwaste" incinerators, the recovery of catalysts from off gasses, the 

removal of particulates from hydrocarbon processing plants above dew point, and the 

protection of turbines from erosive and corrosive elements. 53 

Historically the fmal gas clean-up of particulates from high temperature sources have 

been cyclones. Though they are, at best, capable of removing only 80% of the 

challenging particulate matte~, it was their ability to remove this dust at high 

throughput with little flow resistance that proved their application. Other benefits of 

the cyclone included its automatic cleaning system and durability to harsh 

environments. It was not until the 1960's55 that research into more effective gas 

cleaners was initiated. This research was incited by new methods of power generation 

requiring a highly efficient gas cleaner, that could operate at high temperatures so as 

to protect turbines installed for electricity generation. The new methods of power 

generation include pressurised fluidised bed combustion and gasification. These 

processes generate electricity by the expansion of the off gases, from the pressurised 

coal beds, through a turbine. As this turbine operates within the high temperature 

environment (to reduce energy heat loss) highly efficient filters are installed to protect 

the turbine from the erosive environment. 

The area of high temperature gas cleaning is probably the most challenging due to the 

tough cleaning environments and strict limits on particulate emissions. 

2.5.1 The High TemRerature Environment 

The typical high temperature dirty gas environment is best exemplified by coal 

burning power station pre-filter emissions. Here the type of contaminants present 

include fly ash, compounds of sulfur and nitrogen, and alkaline metals. Particulate 
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concentrations range from 7,000 ppm to 22,()()(f6 ppm for large power stations. These 

particulates should be filtered at temperatures greater than 5000C, and at pressures 

higher than 6 atmospheres. The limitation to the effective removal of these 

contaminates is either due to the technical problems or cost. What is needed is a filter 

that is economic to operate, efficient at cleaning such dirty gas, and resistant to the 

harsh environment. 

2.5.2 High TemJ!erature Gas Emission Requirements 

The gas requirements for a turbine operating in a high temperature dirty gas 

environment offers the best guidelines for a filter that is to be installed for its 

protection. These gas requirements for a turbine are shown in Table 10S7• What is 

noted is the low particulate emissions required from the installed ftlter. 

To meet these turbine requirements tertiary filtration devices such as electrostatic 

precipitators, wet scrubbers, granular beds, improved cyclones, and novel barrier 

filters, are currently being used or tested for application. The following is a summary 

of such tests and their associated problems. 

Special electrostatic precipitators have been tested at extreme temperatures and 

pressures by Riepe et al58 with some success. Their main concerns lay with the 

inability of the dust to adhere to the collection electrode due to the low resistivity of 

the dust at high temperatures. The second problem lies with the corona, its starting 

voltage and stability at high temperatures. Both problems have been overcome. 

However the electrostatic precipitator is expensive to construct and therefore 

uneconomical to use as a high temperature gas cleaner. 

Using a wet scrubber at high temperatures posed numerous problems for Weber and 

associates59• They needed a suitable spraying liquid that operates at 500°C with 

negligible vapor pressure, and little or no formation of poisonous by-products. The 

scrubber must be also economical to operate and install. Currently Tin and some alkali 
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compounds are being tested as suitable scrubber liquids, however there has been little 

success. 

Granular beds tested by Ghardiri et al60, at temperatures near 1000°C, have found 

limitations due to the lack of adhesion of the dust to the surface of the collector. It has 

been proposed that this can be improved by the addition of a liquid retention aid such 

as heavy fuel oil. 

Improvements to cyclones, to increase their efficiencies, include:- turbulent 

suppressors that reduce fine particle reentrainment and addition of improvement 

devices. Paul et al61 using a rotating wall technique have shown promising results 

with reductions in the frequency of turbulent bursts. Syred et al62 using such devices 

as a vortex weir (ensures flow symmetry) and vortex collection pockets (removes 

particle factions), have shown cyclone improvement in the capture of small particles. 

Barrier filters include ceramic bag filters and porous ceramic "slabs". Ceramic bag 

filters show advantages at temperatures exceeding 281 °C, however practical problems 

do emerge with specific applications, such as mechanical failure of the fabric causing 

seepage of dust63• By far the best option is the Ceramic Cross Flow filter being 

tested by Westinghouse64• It consists of porous, ridged ceramic filter elements 

manifolded into modules. This offers a very high packing density seven times the ratio 

of surface area to volume of a bag filter. The pressure drop ranges from 1.25 to 7.5 

kPa, and shows efficiencies close to 99.9%. The oni:y- problem that has surfaced is the 

delamination of the filter face at high temperatures. 

Figure 756 compares the temperature limits of these various filters. It is noted that 

porous ceramic filters have an advantage of operating at higher temperatures. It is 

assumed from this that the Alcoa ceramic membranes could be applicable for high 

temperature filtration employment. Additionally, the membrane is chemically and 

mechanically resistant to the conditions operating within a high temperature 

environment, while assumed capable of the high efficiencies demanded by such 

application. 
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Table 10. High TemperatJUe Gas Requirements for a Turbine. 

TYPE 

Temperature 

Pressure 

Heating value 

Composite 

requirements 

Particulates 

Alkali 

1200 

1000 

800 

eoo 

400 

!;.00 

0 

------~ 

GAS TURBINE REQUIREMENTS 

5- 50 atm 

> 120 Btu/scf 

Moderate H requirement if heating is to 

low 

NSPS: 0.003 lbs/million Btu 

NSPS: 70 to 90% depending on coal type 

1"EWP£RATURE C 

< 20 ppb at expander inlet after 

combustion 

SIN1'DD CI:IWIIIC c.AN&Ila 
MI.TAL I&A~S 

1'Uitt:S 

Figure 7. Temperature (~apabililies of Typical Filters. 
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2.5.4 High Temperature Gas-Cleaning Tests 

There is no standard test for filters that are to be used in high temperature cleaning 

environments. Research has shown that the majority of testing procedures use pilot 

plants that mimic application. This is done by testing the ftlter with fly ash and other 

contaminants, resulting from coal burning, at elevated temperatures and pressures. The 

filter is usually tested for its efficiency, pressure drop, cleanability, and the effect that 

high temperature environment has on the mechanical strength of the filter. 

The Morgantown Energy Technology Centre (METC) test facility uses off gases 

extracted from a fluidised bed gasifier to test possible high temperature filters. Table 

1163 shows the operating ranges for the METC Bench-Scale Gasifier Filter test. In this 

test the carrier gas can be further heated to 871 °C, and dust loadings are increased 

with a pressurised dust feeder. Nitrogen is used to backflush the filters. The mass 

efficiency of the ftlter is evaluated, and ceramic Alundum extraction thimbles collect 

the particles that penetrate the filter. The contents of the thimbles are then analysed 

for particle size, concentration, and composition. An average test lasts as long as three 

hours, whereby the filter is then cleaned. This test is satisfactory as it tests the filters 

within their application environment. 
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Table 11. MEI'C Filter Test Operating Ranges. 

Pressure 

Temperature 

Flow rate 

Mass How 

Particulate loading 

37 

10.3 - 17.2 Bar 

538°- 871°C 

28 - 142 nm3/hr 

0.009 - 0.045 hg/s 

0.3 - 11.7 g/nm3 



2.6 CONCLUSION 

As the ceramic membrane is regenerable and of small nominal pore size it would be 

viable as a clean room air filter. To evaluate the membrane for clean room application 

three tests are performed on the membrane. The tests are (i) Pressure Drop test, 

(ii) Mass Efficiency test, and (iii) a Grade Efficiency test. In light of the work carried 

out previously with these tests, Sodium Chloride is used as the dust analogue for the 

Mass Efficiency and Grade Efficiency tests. Details of the tests, their results and a 

comparison of the membrane's performance to clean room HEPA filters are presented 

in Chapter Three. 

The ceramic membrane has potential application for high temperature gas cleaning as 

the physical and chemical nature of the membrane makes it resilient to such a harsh 

environment. Two tests are performed on the ceramic membrane to imitate the typical 

high temperature gas cleaning environment. The frrst test is a Cleanability test, which 

determines the ability of the membrane to be cleaned by backflushing. The second test 

is a Grade Efficiency test. Here the membrane's selectivity is examined when: (i) a 

cake of deposited dust has formed on the surface of the membrane, (ii) the gas 

medium's velocity has increased, and (iii) when the physical nature of the gas medium 

changes (viscosity and density). Details of the tests, their results and a comparison of 

the membrane's performance to other filters used as high temperature gas cleaners are 

presented in Chapter Four. 
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CHAPTER THREE 

CLEAN ROOM FILTRATION 

3.1 INTRODUCTION 

In this chapter the Alcoa ceramic membrane is evaluated for possible use as a filter 

in clean room applications. Tests have been conducted on a range of filters to 

determine their operating characteristics and efficiency for particle capture. The results 

of these tests are then analysed in the light of clean room guidelines and the 

characteristics of currently available clean room filters, for example HEPA filters. 

Three tests have been performed. The frrst of these is a Pressure Drop test, from 

which the relationship between transmembrane pressure and membrane capacity is 

obtained. This is important for the determination of the likely operating costs of the 

membrane filter. Additionally, the type of relationship obtained indicates the type of 

gas flow operating within the membrane. The second test is a Mass Efficiency test, 

which assesses the filter's ability to remove a specific particulate from an incident gas 

stream. This test can be used to make a comparison of the filter's cleaning efficiency 

with that of other filters. The third test is a Grade Efficiency test. The Grade 

Efficiency test evaluates the relationship between the efficiency of a ftlter and particle 

size. The result indicates which particle sizes are most likely to penetrate the matrix 

of a ftlter. The grade efficiency test is important for processes that are sensitive to 

particular particle size ranges, and it is also provides an insight into the predominate 

particle capture mechanisms operating in the ftlter. 
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3.2 SIGNIFICANCE OF TESTS CONDUCTED 

3.2.1 Pressure DroJ! Test 

The pressure drop across a membrane is dependent on the rate of gas flow passing 

through the membrane. The Pressure Drop test determines this relationship as static 

pressure across the membrane versus mass air flow rate. Static pressure drop L\p is 

defined as: 

~ P- P1 - P0 
(1) 

where p. and Po are the gas pressure before and after the membrane respectively. 

Information from the test allows for the determination of the operating costs of a 

particular membrane when installed as an air filter. As the transmembrane pressure is 

dependent on the physical properties of the gas medium and membrane matrix, the 

pressure drop-air flowrate relationship will also identify the type of gas flow operating 

within the membrane, and the structure of the membrane matrix. 

The economics of operating the Alcoa ceramic membrane as an air filter for clean 

rooms includes the initial capital and running costs. Capital costs involve the financial 

outlay to buy and install the filter. Running costs are the expenses to operate the ftlter, 

such as fan power consumption and filter maintenance. Power consumption is 

dependent on the pressure drop and capacity Q of the filter. 

Power- Q x A P (2) 

The direct proportionality between power and pressure drop means that for every N/m2 

unit increase in pressure there is a corresponding 0.28 W h/1000m3 increase in power 

(operating costs). The pressure drop test can therefore provide a useful basis for an 

operating cost analysis of the ceramic membrane. 

The relationship between transmembrane pressure drop and gas flow is known as the 

membrane permeability. The permeability of a porous material and its structure can 
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be defmed by the Cannan-Kozeny equation, derived from Poiseuille's equation. It 

describes laminar flow through a porous media as65: 

~y 1 ~Pe! ---------
At A k,I,)TJSY2(1 - a)2 

(3) 

The product of ~ and ~ is defined as K, which is the Kozeny-Cannan constant. The 

numerical value of ~ and ~ depend on the shape and tortuosity of the membrane 

pores respectively. For example, if the porous media is composed of regular packing 

of isometric shaped particles, then K is close to 5. Knowledge of the membranes 

structure gives insight into the predominant particle displacement mechanisms that can 

operate within the membrane. 

The type of gas flow operating within the membrane matrix is of basic importance for 

the description of particle deposition on/within the membrane. It can be determined 

by the type of relationship between transmembrane pressure and gas flowrate. The two 

defined flow regimes of gas flow are: 

Knudsen or free molecular flow. Here the main resistance to gas flow is caused 

by collisions between the gas molecules and the pore walls of the membrane. The 

relationship between gas flux and pressure drop is given by66: 

J _ 4re ·(2RT)! . P0 - P1 

3 1tM IRT 
(4) 

It is noted that the relationship between pressure drop and flux is linear. Within this 

flow regime there is no impediment to particles being displaced toward the interior 

surface of the membrane and being captured. Therefore a ftlter' s efficiency will 

generally be higher if the gas medium is operating within this regime. 

Viscous flow. This is when the main resistance to gas flow is caused by the 

collisions between the gas molecules themselves. The pressure drop-gas flux 

relationship is:66 
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J _ 728 .-(P_,_-_P_J _(P_,_+_P_J (5) 
811 lRT 

It is noted that the relationship between gas flux and membrane pressure drop is non

linear. Within this flow regime the particles are impeded in their displacement toward 

the interior surface of the membrane and subsequent capture due to particle-particle 

and particle-gas molecule collisions. As a result the efficiency of a filter will be lower 

if the gas medium was operating within this regime. 

3.2.2 Mass E[JiciencJ Test 

Two test aerosols have been used in the Mass Efficiency test. One is Methylene Blue, 

the other is Sodium Chloride. The standard procedures for these tests have been 

amended in the experimental program due to equipment availability and in order to 

enhance the results. 

The Mass or Gravimetric Efficiency test evaluates the quality of an air filter by direct 

comparison of results to other filters. The result of the test is reported as E.n where: 

E _ Mass of particlu collectl!d by tM filter 
• Mass of particlu chlllknging tM jil~r 

(6) 

The antithesis of efficiency is penetration P, defmed as67: 

P - (1 - E,) (7) 

The reciprocal of penetration is the penetration coefficient p*67 

p* - (~) (8) 

The penetration coefficient describes the lowering of the particle concentration after 

passage through the filter. For example, if a filter has an efficiency of 99.999%, its 

penetration is 1o-3 and penetration coefficient 103• This indicates that the particle 

concentration after passing through the filter will decrease by 103 times the 
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concentration of the challenging dust. 

The main difference between the standard procedures recommended for Mass 

Efficiency tests and the test circuit employed within this work, is in the method of 

detection of the particle concentration before and after the filter. With the standard 

procedure for the Methylene Blue Mass Efficiency test the concentrations of particles 

challenging and penetrating the filter are determined by capturing the particles on 

esparto paper, exposing the paper to steam and comparing the intensity of colour 

developed with a series of calibrated stains. The standard method was developed to 

test the efficiency of gas masks and provides a quantitative measure of efficiency. The 

modification of the standard Methylene Blue test circuit employed in this work 

collects and dissolves a sample of the pre and post filter gas streams in a water 

column. The concentration of Methylene Blue in the water column is then determined 

with a calibrated light spectrophotometer. With this detection system the test should 

be ten times more sensitive than the standard, because the accuracy of the standard is 

determined by the efficiency of the esparto filter paper used to collect the Methylene 

Blue particles. 

The test circuit used for the Sodium Chloride tests is different from the standard as 

it does not use a flame photometer. This is because one was not available. Instead the 

Sodium Chloride particles were dissolved in a water column and the resultant 

concentration determined with a conductivity meter. The sensitivity of this method is 

similar to that of the standard. 

3.2.3 Grade E[ficienc,v Test 

Three different test aerosols were used in the Grade Efficiency tests: Methylene Blue, 

Sodium Chloride and Silica. All membranes were tested with Sodium Chloride and 

Methylene Blue as the size distribution of these aerosols were larger than the rated 

nominal pore size of the membranes. The Silica colloid aerosol was used to test only 

the 0.2 and 0.035 micron pore diameter membranes as they were the only membranes 

likely to capture the fine Silica particles. 
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Grade efficiency or fractional efficiency is a test of the removal ability of a filter to 

discrete particle size ranges. It is defined as: 

E -I 
Number of particles of a siu range collected by tM filter (9) 

Number of particla ch/Jlknging the filter of the SIJ1M size range 

and is dependent on the modes of particle capture operating within the filter and the 

forces of particle retention and displacement. 

Using a semi-permeable porous media to filter dust-containing gas relies on three 

modes of particle capture. The surface of the ftlter provides a barrier to particles larger 

than the pores at any given point. Smaller particles penetrating the surface lodge at 

the internal surface of the pores as a result of inertia and diffusion. These particles are 

retained by forces of adhesion. 

For small particles(< 1.0 microns) diffusion is the only significant force while inertia 

effects particles greater than 1.0 microns. Figure 8 shows the regimes of the two 

forces in relation to particle size. It can be noted from the figure that there is a 

particle size of maximum particle penetration. This is created when the two particle 

displacement forces of inertia and diffusion are at a minimum and thus represents the 

size of particles that are least likely to be captured by the filter. This is significant for 

applications that are sensitive to particular particle size ranges, such as the 

manufacture of medical and photographic products. 

Once a particle comes in contact with either the exterior or interior surfaces of the 

filter adequate adhesion forces are necessary to retain it. Adhesion forces include V an 

der W aals and electrostatic forces. These forces only come into being once the particle 

comes close to the filter's surface and depends on the surface area of contact, the 

nature of the filter and particle chemistry, and the momentum of collision between the 

particle and the surface. Shear forces, exerted by the flowing gas, can dislodge the 
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Figure 8. Variation of Diffusional and Inertial Efficiencies with Particl~ Size. 
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particles deposited on the surface of the filter. These shear forces are dependent on the 

gas velocity profile near the surface of the filter, which in turn depends on the 

velocity, density and viscosity of the gas. 

In summary, the ability of a filter to collect particular particle sizes depends on the 

prevailing particle size regimes that influence the particle displacement mechanism of 

diffusion and inertia. Once the particle has been displaced to the surface of the filter, 

adequate adhesion forces are necessary to retain the particles against the removal 

forces of shear that are exerted by the passing gas. 

3.3 EXPERIMENTAL 

3.3.1 Pressure Droo Test 

The 0.035, 0.2, and 5.0 micron membranes were tested with clean, dry atmospheric 

air and pressure drops were recorded with a mercury manometer. As the pressure drop 

across the 0.004 micron membrane was greater than 1 atmosphere it was necessary to 

use clean,dry compressed air and pressure gauges to measure the pressure drop of this 

membrane. 

3.3.1.1 Apparatus (for all membranes) 

Figure 9 shows the equipment and circuitry employed for the pressure drop test. The 

equipment included: An Alcatel vacuum pump (A) that provided the necessary 

pressure drop for the air to pass through the membranes. GEC Elliott (2000 and 1100) 

rotameters (B) that measured the air flowrate entering the membrane. These were 

calibrated against an Alexander and Wright gas flow meter. A mercury manometer (C) 

was used to measure the transmembrane pressure of the 0.035, 0.2, and the 5.0 micron 

membranes, while Dobbie pressure gauges (D) were used to measure the pressure drop 

across the 0.004 micron membrane. All air entering the membranes was ensured to be 

dry and clean from particulates by passing it through a Silica drier (E) and a 0.3 
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Whatman pre-ftlter cartridge (F). The ceramic membranes being tested were provided 

by Alcoa and their nominal pore sizes were 5.0, 0.2, 0.035, and 0.004 micron, and 

were housed in a stainless steal cartridge. 

3.3.1.2.1. Method (for the 5.0, 0.2, and 0.035 

membranes) 

• mzcron 

Before each test the respective membrane was cleaned by backflushing with clean dry 

air at a pressure of 500 kPa for 30 minutes. The cleaned membnme and cartridge was 

then connected to the test circuit shown in Figure 9. Valve Vl was then closed and 

the vacuum pump turned on. Once the circuit had been evacuated valve Vl was 

slightly opened. The circuit was again allowed to stabilise, and the rotameter and 

manometer readings where recorded. The air flowrate to the membrane was increased 

at intervals with readings recorded from the rotameter and mercury manometer, till a 

prescribed flowrate was achieved. To check for hysteresis the air flowrate was 

decreased at intervals with readings recorded from the manometer and rotameter. 

3.3.1.2.2 Method (for the 0.004 micron membrane) 

The method used for the 0.004 micron membrane differed slightly from the test 

method used on the other membranes. Here compressed air was used as well as the 

vacuum pump so that there was enough air pressure to drive a reasonable amount of 

air through the membrane. Also Dobbie pressure gauges placed before and after the 

membrane cartridge (shown in Figure 9) were used to record the pressure drop across 

the membrane. The procedure for the test was the same as for the Pressure Drop test 

employed on the other membranes. 
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3.3.2 Mass Efficiency Test 

The Sodium Chloride and Methylene Blue Mass Efficiency tests use the same 

apparatus and method to evaluate the mass efficiency of the membrane filter. 

3.3.2.1 Apparatus 

The test was performed on an extended pressure drop circuit, as shown in Figure 10. 

A particle laden stream prepared according to the standard used to challenge the filter 

and the dust mass concentrations in the entering and leaving gas streams were 

determined. 

The test aerosol was generated by atomising a solution of Methylene Blue or Sodium 

Chloride particles in a spray box (A), then crystallising the particles by drying the 

droplets in an evaporator (B). The water mist was removed from the gas stream by a 

condenser (C), and collected in a water trap (D). The spray box and atomiser were 

designed and built in accordance with the Methylene Blue standard B.S. 2577:1955. 

The evaporator and condenser were exactly the same in design. Both were made from 

perspex and of cylindrical shape. Their dimensions were 15 cm in diameter and 1 

meter in height respectively. The gas stream passed through 20 meters of circuit 

hosing housed within the evaporator/condenser, while the hot/cold water passed 

through the evaporator/condenser shell. 

Simultaneous sampling of the challenging and penetrating gas streams, entering and 

leaving the membrane cartridge respectively, was accomplished by dividing the stream 

leaving the condenser into two equal flowrate streams to ensure equal particulate mass 

loadings. The gas flowrates entering the divided streams were controlled by valve V2 

on stream S2 (refer to Figure 10) with the accuracy of the split determined by pressure 

drop measurements taken by a water manometer. 

Stream S 1 challenged the particular membrane, and then was purged through a water 
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column to dissolve the particles penetrating the membrane. Stream S2 was directly 

purged through another water column to dissolve the particles challenging the 

membrane. The water columns were exactly the same as both were made from glass 

and of cylindrical shape. Their dimensions were 8 cm in diameter and 1.2 meters in 

height. They were filled with 2 mm diameter glass beads to assist in the particle 

dissolution. The efficiencies of these water columns were tested with a condensation 

nuclei counter which detected less than 0.001% penetration. The mass of the dissolved 

particles was determined with a calibrated CDM83 (Radiometer) conductivity meter, 

for the Sodium Chloride aerosol, and a calibrated PYE Unicam SP6-550 UvNis light 

spectrophotometer, for the Methylene Blue aerosol. 

3.3.2.2 Method 

2% Sodium Chloride and 1% Methylene Blue solutions were made with ultrapure 

water, in accordance with the respective standard, and fed into the atomiser. Before 

each membrane was tested they were cleaned by backflushing with clean dry air, as 

described in the previous section. The membrane within its cartridge was then 

connected to the test circuit. Thirty minutes before the test the hot water and cold 

water was allowed to pass through the evaporator and condenser. This allowed the 

evaporator to reach a stable temperature of 75°C and the condenser to stabilise at a 

temperature of l7°C. Next, the water columns were filled with ultrapure water and 

then sampled by either the conductivity meter or light spectrophotometer. The vacuum 

pump was then turned on, and the circuit was given 10 minutes to be totally 

evacuated. Clean dry compressed air was then supplied to the atomiser at a pressure 

of 202 kPa. The stream leaving the atomiser was diluted with clean dry atmospheric 

air to a total flowrate of 19 Vmin as the gas flowrate from the atomiser was less than 

3 Vmin, which was too low to challenge the filter. Valve V3 was then adjusted till the 

pressure drop across streams S 1 and S2 were equal. This ensured equal gas flowrates 

to streams S 1 and S2. 

The test was completed in three hours, after which a sample was extracted from each 

water column. The mass concentration of Methylene Blue or Sodium Chloride was 
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determined using the light spectrophotometer or conductivity meter respectively. 

3.3.3 Grade Efficiency 

Three different aerosols were used in this test: Methylene Blue, Sodium Chloride and 

Silica. The circuitry for this test was similar to that for the Mass Efficiency test, the 

only difference being that when the Silica was employed as the aerosol, only one 

collection column was used. The objective of the Grade Efficiency test was to collect 

the challenging and penetrating particles in a liquor that would not dissolve the 

particles. 

3.3.3.1 Apparatus 

The circuit was the same as the mass efficiency tests when Methylene Blue and 

Sodium Chloride were used as the test aerosols. When using the Silica test aerosol, 

provided by Syton Mosanto Raudow U.K., only one particle collection column was 

used (as shown in Figure 11), as the size distribution of the challenging Silica could 

be directly sampled from the spray box. The liquor used in the collection columns to 

the retain Methylene Blue was prefiltered Acetone, for Sodium Chloride a prefiltered 

mixture of 4 mols of Hydrochloric acid and 50% of the solution Ethyl alcohol, and 

for Silica it was ultrafiltered water at a pH of 9. 7. The particles collected in the liquor 

columns were sampled for size distributions and concentration with the Malvern 4700 

laser particle sizer. 

3.3.3.2 Method 

The method for the Methylene Blue and Sodium Chloride was the same as for the 

Mass Efficiency tests. For Silica the atomiser solution was a 10% Silica solution, and 

the total air flowrate challenging the filter was 5 Vmin. The rest of the method used 

with the Silica aerosol was the same as for the Methylene Blue and Sodium Chloride 

Mass Efficiency tests. 

52 



Vl I V,) 

Compresser air • 

Dilution air 

J 
I 

fTTTTTITD 

• = I Rotameter 

~*1 \'2 ~ 1-----' 
,~ 1 

R 
' -, I 

/ H 

-OP B 
~ 

~ 
t' z::::, 

~ \'al~e 

~ ... 
~ T-juDclioD Atomiser 

r-1 -----.J' § Pre-filter _ ....... _ 

~ Drier 

QPressure 
1 G&uie 

E"t"aporator l·ater Trap 

c::::= 

Back!lushinc compressed air 

o;-:-: "!, J 
I 
~ 

t 

~ 
Membrane caTt.rida:e ± 

~ ---[j-i 

' / 

Outlet 
Back!lushine 

Air 

' 
To 

here '·I• . r. 
I : 

• 
I ... .-.r---v-~.n.rJ'l 

\'acuum Pump 

. , . . . • 

.~ . .... 
0 

lr a t.er column 

Figure 11. Silica Grade Elf.ciency Test Circuit. 



3.4 RESULTS AND DISCUSSION 

The results and discussion presented in this section are of the Pressure Drop test and 

the Sodium Chloride Mass Efficiency test. There are no results for the Methylene Blue 

Mass Efficiency test and the Methylene Blue/Sodium Chloride Grade Efficiency tests. 

The tests that did not give satisfactory results. The reasons for this are discussed. The 

Silica Grade Efficiency test examines the efficiency of the 0.035 and 0.2 micron 

membranes, and is based on the size distributions of the Silica aerosol challenging the 

membranes and the detectable concentration limit of the Malvern 4700. 

3.4.1 Pressure DroR Test 

A summary of the results are shown in Figure 12 and Tables 12 and 13. Figure 12 

shows graphically the relationship between transmembrane pressure and air flowrate 

at ambient temperature. Table 12 gives the calculated membrane constants assuming 

free-molecular flow and Table 13 gives the calculated Carman-Kozeny membrane 

constants assuming laminar flow through a network of cylinders of constant diameter. 

From Figure 12 it is apparent that: (i) the pressure drops of the membranes are 

substantial when compared to typical HEP A filters', (ii) there is a linear relationship 

between membrane pressure drop and air flowrate, and (iii) none of the lines plotted 

intersect with the ordinate axes at the origin. 

The linearity of the pressure drop-flowrate graph suggests that the flow regime 

operating within the membrane matrix is near free-molecular. The calculated 

membrane constants for free-molecular flow are shown in Table 12. When these 

constants are compared to each other the membranes with the smallest pores (0.035 

and 0.004 micron) have similar values (near 1 x 10-6), while the membranes with 

larger pores (5 and 0.2 micron) have constants that are much larger (near 7 x 10-6). 

This suggests that the 0.035 and 0.004 micron membranes are operating within the 

free-molecular regime because they have the smallest pores and the chance of 
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Table 12. Membrane Constanls for Free-Molecular Flow. 

Membrane Constants Assuming 

Free-Molecular Flow 

Membrane pore 

size (microns) 

5.0 

0.2 

0.035 

0.004 

Table 13. Membrane Kozeny-Carnt1111 Constants. 

Value of x: 

x1<f · 

7.85 

2.50 

1.10 

1.05 

Membrane Kozeny-Carman Constants Assuming 

Laminar Flow Through a Cylinder 

Membrane pore 

size (microns) 

5.0 

0.2 

0.035 

0.004 

Value of K 

13.57 

10.50 

7.1 

6.44 

-- -- ------------------=-====::a 
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molecular-membrane wall collisions will be greater. The 5.0 and 0.2 micron 

membranes have an operative gas flow regime close to the transition region between 

free-molecular and viscous flow. 

It was anticipated that all membranes would operate within or near the free molecular 

regime, which is characterised by greater gas molecule collisions with the walls of the 

membrane pores than with other gas molecules. This is because these membranes have 

very small pores which increases the chance of gas molecule-wall collision. 

None of the lines presented in Figure 12 intersect at the origin. This is because an 

initial pressure drop is required to overcome the interfacial tension of air with the 

ceramic material of the membrane. The interfacial tension of air with the ceramic is 

caused by the intermolecular attraction forces between the air and the surface of the 

membrane pores. The pressure drop required to initiate gas flow through a membrane 

represents the attraction force between air and the membrane pores. The higher the 

attractive force the higher will be the pressure drop. It is anticipated that this attraction 

force will increase with decreasing pore size because of the increased surface contact 

of air and the membrane pore. This is confmned in Figure 12 where the initial 

pressure drop across the membrane increases with decreasing membnme pore size. 

The high pressure drop across the membranes can be explained by the Kozeny-Cannan 

constant shown in Table 13. As stated previously, the normal value of K is near 5 but 

Table 13 gives values significantly higher. As K is a product of ~ and ~' the 

constants representing the shape and tortuosity of the membrane pores respectively, 

its high value can be attributed to a high value of ~ and/or ~· It is assumed that ~ 

is the same as for other ceramic membranes, at a value of 2.368• This gives ~values 

ranging from 5.9 to 2.8 for the largest pore sized membrane to the smallest (5.0 to 

0.004 micron) respectively. As ~ is equal to (1Jl)2 (the tortuosity of the membrane 

pores), the ratio of pore length (IJ to membnme thickness (1) ranges from 2.4 for the 

5.0 micron membrane to 1.7 for the 0.004 micron membrane, indicating that the 

membrane is highly torturous. The high tortuosity of the membrane is due to the plate 

shape of the Alumina crystals. Relatively large and thin plates packed in a regular 
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structure will cause a highly tortuous path for flow and therefore lead to a high value 

of ~· This high tortuosity of the membranes brings about a high membrane pressure 

drop. 

The high pressure drop of the Alcoa ceramic membranes reduces the membranes' 

economic basis for application in clean room air filtration. As a clean room uses a fan 

to deliver air to the filters its maximum backpressure is 3.5 kPa, that is, only the 5.0 

and 0.2 micron membranes could be used as their initial pressure drops are below this 

value. When comparing the pressure drop of the 5.0 micron membrane with a typical 

filter given in Chapter Two Table 8, it is noted that the HEP A filter operates at a tenth 

of the cost of a ceramic membrane with a 100 times its capacity. Increasing the 

number of membrane units is expensive when compared to the HEPA filter for both 

units are priced at $500, Thus to install a comparable amount of ceramic membranes 

would cost 1000 times that of the HEPA ftlter. The only possible advantage would be 

that the ceramic membranes are potentially renewable whilst the HEPA ftlter is not. 

In summary, the Alcoa ceramic membranes have a high pressure drop that is 

economically unacceptable for clean room filtration. This high pressure drop can be 

attributed to the high tortuosity of the membrane pores. The gas flow operating within 

the membrane is near the free-molecular regime for the smaller pore membranes 

(0.035 and 0.004 micron) and in the transition region for the larger pore membranes. 

This should assist the particle displacement mechanisms as there are less collisions 

with other particles that could lead to the displacement of trapped particles. 

3.4.2 Mass Efficiency Test 

This section will separately consider the results of the Methylene Blue and Sodium 

Chloride tests. 
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3.4.2.1 Methylene Blue 

The Mass Efficiency test using Methylene Blue as the challenging aerosol did not 

yield a result due to the limited solubility of dye in cold water which lead to particle 

agglomeration in the water column used to trap particles. This limited solubility of the 

dye in cold water was the draw back in the test, for the concentration of the dye was 

measured in cold water. It was found that as the dye was dispersed into the water 

column the individual particulates of Methylene Blue readily spread throughout the 

column. The column would initially turn to a shade of blue, but as time proceeded the 

blue shade would slowly diminish. This reduction in colour was due to the 

agglomeration of the Methylene Blue to large particles (> 5 Jlm) which quickly settled 

to the bottom of the column. This agglomeration was further aided by the turbulent 

conditions in the glass bead packed column during the test 

To confirm that the particles had agglomerated, a sample of the dye mixture was 

drawn from the water column. The sample was then tested for its size distribution with 

the Malvern 4700 laser sizer. The same sample was tested again after a set time 

period. This was repeated and the results of this test are shown in Figure 13. 

Figure 13 confmns the statements presented above. It shows the agglomeration of the 

particles with time. The net result of this agglomeration was that the test had to be 

abandoned. Before this step was taken, numerous efforts were made to stop particle 

agglomeration. These efforts included the covering of the water column to stop the 

penetration of light, and the use of surfactants to reduce the cohesion of the particles. 

3.4.2.2 Sodium Chloride 

The results of this test are shown in Table 14. This test provides a comparison of the 

membranes efficiency to that of other clean room ftlters. 
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Figure 13. Methylene Blue Particle Agglomeration with TirM. 

Table 14. Sodium Chloride Mass Eff~eiencies. 

Mass efficiencies of the ALCOA 

Ceramic membranes 

35 

Membrane pore 

size (microns) 

Mass Efficiency % 

5.0 99.57 

0.2 99.94 

0.035 99.993 

0.004 > 99.999 
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The efficiencies of typical HEP A filters are shown in Chapter Two Table 8. The best 

efficiency obtained from a HEPA filter is 99.997%. When this is compared to the 

efficiencies of the membranes only two membranes are better than this. They are the 

0.035 and the 0.004 micron membranes. The 0.2 is only slightly less efficient than the 

best HEPA filter. The 5.0 micron membrane has an efficiency 156 times less than the 

best HEPA filter but this is to be expected as its mean pore size is a lot larger than 

the 0.6 fJ.D1 mean average size of the Sodium Chloride aerosol and the membrane is 

only 20 microns thick which reduces any chance of depth filtration. 

3.4.3 Grade Efficiency Test 

This section contains the results of the three Grade Efficiency tests used: Methylene 

Blue, Sodium Chloride and Silica. 

3.4.3.1 Methylene Blue 

This test was abandoned due to the agglomeration of the Methylene Blue particles. 

The particle size analysis of samples drawn from the collection column showed 

particle sizes greater than the rated pore of the respective membrane. This was 

exemplified when the 0.035 micron membrane was tested with the Methylene Blue 

dust analogue. The penetrating gas stream collection column was sampled for the 

malvem 4700 particle sizer, and the result (see Figure 14) showed the mean particle 

size to be 0.4 micron. This result was questionable as the efficiency of the membrane 

was exceptionally high as presented in the Sodium Chloride Mass Efficiency test. 

Particles appeared to agglomerate in the collection column and hence gave a 

suspicious concentration measurement. Efforts were made to reduce agglomeration 

with surfactants and an Ultrasonic bath. This failed to change the process of 

agglomeration and hence the test was abandoned. 
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Figure 14. Methylene Blue Particle Size Distribution Penetrating the 0.035 micron Membrane. 
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3.4.3.2 Sodium Chloride 

This test failed due to particle agglomeration. The reason is the same as the Methylene 

Blue Grade Efficiency experiment. 

3.4.3.3 Silica 

This test was more successful than the Methylene Blue and Sodium Chloride tests. 

The test was performed on the 0.2 and the 0.035 micron membranes. These 

membranes had mass efficiencies comparable to the HEPA ftlters. The only Silica 

particles that could be acquired had particle size ranges similar to the nominal pore 

sizes of the two selected membranes. 

To evaluate whether the Silica particles were going to agglomerate a simple test was 

performed. This test involved using the circuit that was to be used for the Silica Grade 

Efficiency test. The only difference is that no membrane was inserted in the membrane 

cartridge. The test was run for 10 minutes and the results are shown in Figures 15 and 

16. These results are identical to the size distribution of the Silica in the atomiser 

solution. Thus the test confirmed that there was no particle agglomeration and the 

grade efficiency test could be performed. 

Figures 15 and 16 represent the challenging particle size distributions (of the Silica 

aerosol) for the 0.035 and 0.2 micron membranes respectively. As is noted all of the 

particulates are sized below their respective membrane pore size (with 50% of the 

particles being 30% smaller than the nominal rated pore size of the membranes). 

Therefore any particles that penetrate the membranes can only be present due to a 

mechanism governed by the minimum of the combined particle displacement forces 

of diffusion and inertia. The results of the test using Silica showed little particle 

penetration of the membranes. This is confirmed by the fact that no particle sizing 

could be performed on the samples drawn from the collection column for the 

concentration of Silica particles that had penetrated the membranes was too low for 
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the Malvern 4700 to analyse. As the Malvern 4700 has a sensitivity of 6000 particles 

per ml the maximum penetration of the membranes is 0.13% (minimum efficiency of 

99.87%). These results indicate that the 0.035 and 0.2 micron membranes are capable 

of removing particles below their nominally rated pore size, confrrming the high Mass 

Efficiencies concluded in the Sodium Chloride mass efficiency test. 

3.5 CONCLUSION AND RECOMMENDATIONS 

The evaluation of the Alcoa ceramic membranes' application for clean room air 

filtration indicates that they have very high operating costs, while having efficiencies 

that are of the same order of magnitude or greater than current clean room filters 

(HEPA). 

The Pressure Drop test shows that the pressure drop across the 5.0 micron membrane 

is ten times higher than current HEPA filters. This high pressure drop means higher 

operating costs. If the membranes were installed as clean room filters it would need 

100 times more membranes than HEPA filters to deliver the same air quantity at the 

same pressure drop. The high pressure drop across the membranes can be attributed 

to the high tortuosity of the membrane pores, with a maximum ratio of pore length 

to membrane thickness of 2.4 for the 5.0 micron membrane. 

The Mass Efficiency test showed that the membranes have efficiencies ranging from 

99.57%, for the 5.0 micron membrane, to 99.999% for the 0.004 micron membrane. 

These efficiencies are comparable to the 99.997% efficiency of the HEPA filter. 

Therefore the membranes do not offer a significantly higher efficiency along with their 

higher operating costs. 

The Silica Grade Efficiency test performed on the 0.2 and 0.035 micron membrane 

showed that these membrane's were highly efficient in removing particles smaller than 

the pore size of the membranes. This suggests that the majority of particles are 

captured by the cake formed on the surface of the membrane rather than within its 

matrix. 
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If the membranes were to be used as highly efficient filters their application would be 

directed toward smaller systems i.e. a filter hood for workbenches. These require 

lower air flow rates as they are not providing air for ventilation but rather to create 

a positive pressure within the bench space to reduce the migration of contaminants. 
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CHAPTER FOUR 

HIGH TEMPERATURE GAS CLEAN-UP 

4.1 INTRODUCTION 

High temperature gas clean-up is the filtration of pollutants, such as solid particulates, 

from gas streams at elevated temperatures. The purpose of gas filtration at high 

temperatures is to reduce the costs associated with energy loss, such as heat 

dissipation, that occurs with low temperature filtration. For example, with new coal 

conversion technologies it is important that the turbines, operating within harsh high 

temperature environments, are protected from the erosive solid particulates entrained 

in the off gas stream. This can only be achieved with highly efficient filters. These 

filters must operate within the high temperature environment, as the process would not 

be feasible if the off gas stream was cooled, then filtered, then re-heated for gas 

expansion through the turbines. 

The high temperature environment is typically severe on the filter employed. This 

environment is very different from ambient air gas filtration as the filter must perform 

in temperatures in excess of 5000C, pressures higher than 6 atmospheres, very high 

particulate loads, a corrosive chemical atmosphere and with erosive particulates. The 

gas stream challenging the filter is also physically different from the ambient gas 

stream as the gas has a higher viscosity and its density is lower. The effect that these 

differences have on the performance of a filter must be evaluated to determine the 

filter's applicability for high temperature gas clean-up. 

It is considered that the Alcoa ceramic membrane would be attractive as a high 

temperature gas filter because: other ceramic filters have been tested and are 

satisfactorily employed as final removers of particulates in high temperature 

environments; these membranes are made of Alumina which is a resilient material 

capable of withstanding high temperatures, corrosive environments, and abrasive 

particles; and they have high mass capture efficiencies as reported in Chapter Three. 
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The 5.0 micron membrane was the only membrane tested for high temperature 

cleaning as it had a sufficiently low pressure drop and its efficiency is sufficiently 

high to be feasible for such an application. 

To evaluate the membrane's applicability as a high temperature gas filter, two tests 

were performed on the membrane. The frrst test determined whether the membrane 

could be cleaned by high pressure bacldlushing of the particles that had been collected 

on\within the membrane. The second test was a Grade Efficiency test Here the 

membrane's selectivity and efficiency is examined when: a cake has formed on the 

surface of the membrane; when the incident velocity of the challenging gas increases; 

and when the physical properties of the carrier gas (its density and viscosity) change. 

4.2 SIGNIFICANCE OF TESTS 

In this section the objectives of the tests performed on the 5.0 micron membrane are 

discussed. The Cleanability test examines the ability of the membrane to be cleaned 

or regenerated by a simple load-backflush cycle . The Grade Efficiency test studies 

the rejection characteristics of the membrane. 

4.2.1 Cleanabililj Test 

Methods of cleaning regenerable air filters include low pressure bacldlushing, pulse 

cleaning and vibrating. Particulate removal from a filter relies on producing stresses 

that will deform the filter to dislodge retained particles. These stresses usually weaken 

the filter structure leading to small leaks or eventually total rupture. High temperature 

bag filters made of glass or ceramic fabrics are particularly sensitive to over-stressing. 

The Alcoa ceramic membrane, whilst not able to be shaken or vibrated can withstand 

backflushing pressures exceeding 800 kPa without experiencing structural damage9• 

Tests were therefore carried out to determine the effectiveness of backflushing as a 

means of removing dust particles trapped by the Alcoa membrane. 
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To determine the cleanability of a membrane, the membrane was subjected to a 

Cleaning Cycle test. This test required the membrane to be loaded with particles until 

its final pressure drop was twice its initial pressure drop. The filter was then cleaned 

by backflushing at high gas velocities. The efficiency of backflushing was then 

verified by comparing at the same flowrate the pressure drop of the regenerated ftlter 

to that when it was totally clean. The cleaned surface of the membrane was also 

observed through an electronmicroscope. 

4.2.2 Grade EfHciencJ Tests 

As previously discussed, grade efficiency is a measure of the selectivity of a filter to 

a range of particle sizes. To investigate the forces of particle displacement, adhesion 

and shear, under varying conditions on the entrapment of particles incident to a filter, 

grade efficiency graphs and their converse, grade percentage penetrating graphs, are 

employed. Figure 17 shows a typical grade percentage penetration graph. This graph 

can be used to assess the size range at which maximum and minimum penetration 

occur, the total efficiency of the filter, and the effect of each displacement force on 

the total efficiency of the filter. 

The results obtained from the Grade Efficiency test provide the necessary information 

to develop a mathematical model that serves to explain the physical characteristics of 

the 5.0 micron membrane as an air filter. The more that is known about the physical 

filtration characteristics of the membrane the less experimental data is required for 

design purposes when the membrane is to be employed in different conditions. As 

high temperature gas clean-up evaluations are usually performed at ambient conditions, 

the existence of a predictive mathematical model would be beneficial to eliminate the 

need for experimentation at high temperatures. 

The grade efficiency study was divided into three sections. Each section examined the 

different characteristics of the high temperature gas clean-up environment. The frrst 

test examined the effect of cake formation on the surface of the membrane. This 

mimics the intermittent cake that would develop on the membrane at high dust 
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loadings. The second test examines the effect of varying the velocity of the carrier gas 

and reflects the effect of fluctuating gas flows. The third test examines the effect of 

the change in the carrier gas's viscosity and density, which is different from its 

ambient values. 

Measurement of the grade efficiency of the 5.0 micron membrane makes use of an in

situ sampling instrument known as the aerodynamic particle sizer (APS). With this 

instrument precise results can be obtained instantaneously. The APS samples particles 

challenging and penetrating the 5.0 micron membrane. Size distributions based on the 

number of particles are obtained from the APS. Its theory is based on the velocity of 

the panicle passing between two lasers. This is then correlated to the aerodynamic 

diameter of the panicle. 

4.2.2.1 Theoa o[ Gas Filtration 

The performance of a membrane as an air filter is dependent on the physical 

characteristics of the membrane, carrier gas, and challenging particles. Gas filtration 

performance can be explained using the particle displacement mechanisms of inertia 

and diffusion. The combination of these mechanisms results in a panicle size that can 

easily penetrate the filter media (the most penetrating panicle size). 

In gas filtration there are six mechanisms that can displace a panicle toward the 

filtration media. Five of these mechanisms are shown in Figure 18: diffusion, 

interception, electrostatic deposition, gravitational settling, and sieving (not shown in 

Figure 18). Once the panicle is in contact with the filter media adhesion force will 

retain it while the shear force of the passing carrier gas will try to remove it. 

Of the panicle displacement mechanisms mentioned above, the two most important 

for the removal of submicron panicles from a gas stream are inertia and diffusion69 

70• The mechanism of sieving only effects panicles larger than the membrane's pores. 

The other displacement mechanisms play a negligible role in the displacement of 

panicles within a membrane. The basis of the three displacement mechanisms of 
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inertia, diffusion, and sieving are detailed in Table 15. 

To determine the mathematical relationship between the particle displacement forces 

and the filter efficiency the velocity profile of the passing gas near to the surface of 

the collector (membrane) must be calculated. This velocity proflle is based on an 

assumed 'structure' for the membrane. The 'structure' of the membrane is viewed as 

layers of parallel fibres perpendicular to the gas flow with dimensions determined 

from the ftlter's void volume and fibre diameter. 

The total efficiency of the filter, ~, is equated as a combination of the efficiency 

of the particle displacement mechanisms of diffusion and inertia: 

(10) 

where a and b are the constants of proportionality, and are calculated for each 

individual filter. The efficiency of diffusion, Editrusioa' and inertia, Einerti•' are based on 

the empirical calculations of Langmuir71 and Hermann72 respectively. They are 

equated as: 

and 

D -2/J 
Diffusion - _T_~~--

2- Lnl& 

IMrtia - ____ S_tlc_3----

Stk3 + 0. 77 Stk2 + 0.22 

(11) 

(12) 

The equations for diffusion and inertia are approximate solutions for Re between the 

two limiting cases of potential (Re ~ oo) and viscous (Re < 0.2 say) flow. 

Once a particle is captured by the filter media, it must stay on the media for the filter 

to be effective. This depends on the relative magnitude of the adhesion forces between 

the particle and the filter media and the forces in the particle-fluid-filter media that act 

to remove the particle. 

Adhesion forces determine how tightly a particle is held to the surface of the media. 
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Table 15. Particle Displacement Mechanism Prevailing in Membrane Air Filtration. 

Displacement 

Force 

Diffusion 

Sieving 

Inertia 

Desaiption 

Is the displacement of dust particles due to collisions with gas molecules. The random 

movement of the gas molecules is caused by the thermal currents in the gas medium. 

This mechanism of particle displacement dominates for small particles less tha 0.3 

microns73 and when the mediums velocity is low. 

Occurs when a particle arriving at the surface of a membrane is larger than the 

surrounding apertures in the membrane and thecefore is retained. 

Is the result of particle departure from its streamline. This departure is caused by the 

redirection of the gas stream and the particles inertia. Inel'tia is the amount of 

momentum that the dust particle has in its original velocity vector, so when a 

streamline changes direction a dust particle will retain some of its original momentum 

and thus be displaced from its streamline. This occurs when the particles have higher 

densities and larges sizes, and the mediums velocity is high. 
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These can range from 10' to 106 dyne/cm2 for submicron particles74• The primary 

forces of adhesion are Van der Waal and electrostatic forces. Van der Waal forces of 

adhesion, assumed to be the most important adhesion force75 are proportional to the 

particle's diameter and the Van der Waal constant of the particular material, and 

inversely proportional to the distance between the particle and collector's surface. 

Electrostatic force of attraction is made up of coulombic attraction and electrostatic 

potentials. Coulombic attractions are only possible for particles or surfaces that are 

charged and is dependent on the charge holding capacity of the particle and surface. 

Electrostatic forces occur upon particle-surface contact because of the formation of 

contact potential differences, caused by the difference between the local energy states. 

Adhesion forces are hard to theoretically calculate and must be determined through 

experiment. 

The force that acts to remove particles once coll~ted and held to the surface of a 

filter media is fluid drag or shear. This force increases with fluid viscosity and 

velocity, as well as the size of the particle. It is directly related to the velocity profile 

of passing gas. Figure 19 shows a typical velocity profile of a flowing gas stream near 

the surface of a collector. It is noted that the profile is parabolic and that there is a 

boundary layer between the filter surface and the flowing gas where the gas is 

stationary. This boundary layer has the effect of shielding particles from the force of 

the gas moving past the surface of the filter media. Smaller particles will be shielded 

more than larger ones because a larger fraction of their surface area is within the 

slowly moving fluid next to the surface of the membrane. Larger particles have more 

of their surface exposed to the fast flowing gas and are thus easily removed. 

The exposure that a particle has to the force of the passing gas is dependent on where 

particles deposit. The deposition of particles on the surface of the filter has been 

observed by many authors76 77 as non-uniform. These particles deposit one upon 

another, fonning so called trees (dendrites), as incoming particles apparently prefer to 

deposit on already deposited particles (see Figure 20). This growth is caused by the 

higher intermolecular forces between 'like' substances. The growth also exposes 

particles to the full force of the passing gas. 
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These particle displacement mechanisms and forces of retention and adhesion are 

considered in analysing the results of the Grade Efficiency test. 

4.2.2.2 The Eflect o[Particle 'Cake' Formation 

As particles are rejected at the surface of the filter, a filter cake forms. After a period 

of heavy dust loading the separated dust takes over the filtration function and the 

efficiency of the filter improves. This cake forms on the membrane when all available 

membrane surface is covered with the entrained dust. It is common to clean or replace 

a filter once the pressure drop across the filter is twice its initial reading78• For the 

Alcoa ceramic membrane a dust loading of 12 grams of talc was sufficient for a final 

pressure drop (64 mmHg) to be twice its initial value (32 mmHg). Once this cake 

stabilised, the grade efficiency was determined by plotting the percentage penetration 

curves and comparing these with those determined for the clean membrane. 

4.2.2.3 Eflect o[Incident Gas Velocig 

In high temperature gas cleaning environments the gas flow challenging the filter is 

never as stable as it is for normal ambient air filtration. This test will evaluate the 

effect of increasing gas flowrate on the selectivity and efficiency of the 5.0 micron 

membrane. In this series of runs the Alcoa 5.0 micron membrane was challenged with 

the dust analogue carried by gases at total gas flowrates of 32 Vmin and 64 Vmin 

(corresponding to incident velocities of 0.064 and 0.138 ms·• respectively). Both dirty 

and clean filters were used. 

4.2.2.4 Eflect o[ the Carrier Gas Physical ProRerties 

At high temperature the viscosity of air increases and its density decreases. For 

example the density/viscosity ratio for air at 20 oc and 101 kPa is 6300 sec/m2 while 

air at 8000C is 7640 sec/m2• The purpose of this test is to examine the effect of 

changing the viscosity and density of the carrier gas on the efficiency and selectivity 
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of the 5.0 micron membrane. This is to simulate the different values of air's density 

and viscosity when it is heated, as found in high temperature gas clean-up 

environments, to ambient filtration conditions. 

The test compares the grade efficiency of the 5.0 micron membrane when subjected 

to different gas mediums. Each gas medium has a different viscosity and density. The 

effect of viscosity and density on the different mechanisms of particle displacement 

can then be investigated. This provides an indication of the performance of the 

membrane at high temperatures. 

4.3 EXPERIMENTAL 

4.3.1 CleanabiliU Test 

4.3.1.1 Apparatus 

The experimental arrangement used in conducting the cleanability trials is shown in 

Figure 21. The circuit consists of a Wright dust feeder (A) which provides a metered 

flow of a dust analogue, (the dust analogue being Talcum powder). Following the dust 

feeder is a cylindrical settling (B), tank 25 cm long by 15 cm in diameter, in which 

the dust is allowed to stabilise and a desired particle size distribution of 0.5 to 15.0 

microns obtained A mercury manometer (C) was used to monitor the pressure drop 

of the membrane. The circuit was driven by clean, dry compressed air. All of the 

rotameters were calibrated with an Alexander and Wright gas meter, and the dust 

loading rate determined as a function of time. 
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4.3.1.2 Method 

4.3.1.2.1 ~~ing 

Talcum powder was fed to the settling tank with the Wright Dust Feeder. Dust 

loadings of 0.3 milligrams/sec and the desired particle size distribution was controlled 

with the flow of clean compressed air also entering the settling chamber. The dust 

leaving the settling chamber is diluted with compressed dry air which was then sent 

to the membrane cartridge at a total air flowrate of 30 Vmin. 

4.3.1.2.2 Cleaning 

The membrane was backflushed with air at 500 kPa once the pressure drop across the 

membrane was twice that for a clean membrane. During the cleaning cycle the dust 

laden air stream leaving the leading surface of the membrane was diverted into a 

separate dust collector. 

4.3.2 Grade Efficiency 

4.3.2.1 Cake Grade Efficiency Apparatus and Method 

Cake grade efficiency was tested with a circuit similar to that used in the Cleanability 

test, except that a provision was made for the isokinetic sampling of the dust laden 

stream before and after the membrane ftlter. The provision for isokinetic sampling was 

a small volume chamber installed on the gas stream to be sampled. This chamber had 

one inlet and two outlet openings. The outlet openings were sized so that the smaller 

outlet opening delivered 5 Vmin of air (for the APS), for a total inlet gas flowrate of 

30 Vmin. As the pressure drop across both outlet openings were the same this ensured 

an isokinetic sample. These samples were routed to an Aerodynamic Particle Sizer 

(APS 33B) as shown in Figure 22. The sample time for the sizer was set at 200 
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seconds for samples taken before the membrane, and 500 seconds for particle samples 

taken after the membrane, with ten independent samples being taken over the course 

of a run to ensure that a representative result was obtained. 

Particle size distributions and concentrations, gas flow rates, rotameters, and other 

experimental equipment are the same as for the Cleanability test. 

4.3.2.2 Effect of Incident Velocity Apparatus and Method 

The apparatus and method are the same as for the "Effect of Cake Formation" Grade 

Efficiency test with a change in the total gas flowrates challenging the filter. 

4.3.2.3 Effect of Carrier Gas's Physical Properties Apparatus 

and Method 

The test circuit, dust loadings, mass flowrates, and particle size ranges are similar to 

the "Effect of Cake Formation" Grade Efficiency test. In addition to the compressed 

air used to dilute the dust leaving the settling tank the following gases were used: 

A) Helium. 

B) Argon. 

C) Nitrogen. 

D) Oxygen. 
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4.4 RESULTS AND DISCUSSION 

4.4.1 CleanabiliQ Test 

The experimental results for four cycles of cleaning are given in Figure 23. Within 

each cycle the pressure drop across the membrane increased linearly with the total 

dust incident on the membrane. It is apparent that the cleaning cycle is effective in 

removing entrapped dust from the membrane and in restoring it to its original 

condition. This can be seen from the electtonmicroscope photographs Plates 1 and 2, 

which show the 5.0 micron membrane when it is dirty and cleaned respectively. These 

observations suggest that the primary mode of dust capture is in the cake which is 

formed at the surface of the membrane. Were the membrane itself to function as a 

depth filter, it would be expected that the pressure drop-loading relationship would be 

non linear and that the cleaning operation by backflushing of the membrane would not 

be so effective in restoring the membrane to its original condition. 
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Plate 1. Dirty 5.0 micron MembrlUU!. 

Plate 2. Cleaned 5.0 micron Membrane. 

85 



4.4.2 Grade Efficiency Test 

4.4.2.1 Evaluation o[ the Constants o[ ProRortionalitj [or the 

Efficiencies o[Diflusion and Inertia 

Figure 24 shows a comparison of experimental data with that predicted by the 

combination of the efficiencies of particle displacement (CEPD). To fit the CEPD to 

the experimental grade efficiency results for the 5.0 micron membrane at a gas flow 

rate of 32 Vmin, the constants of proportionality, a and b in Equation 10, are 

calculated to be 81 and 0.0261 respectively. The resulting plot of the CEPD is in 

agreement with the experimental data. The particle size of maximum penetration for 

the CEPD corresponds to that of the experimental data, as does the whole grade 

percentage penetration curve. As the constant of proportionality for diffusion (a) is 

3000 times greater than the constant of proportionality for inertia (b) this implies that 

the dominant particle displacement mechanism acting within the membrane is 

diffusion. 

It should be noted that the CEPD plot does not include the forces of particle adhesion 

and gas shear. It assumes that a particle is collected once it is in contact with the 

surface of the collector. 
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4.4.2.2 The Eflect o[ ''Cake Formation'' 

Figure 25 shows a comparison of the particle size for the filter feed and permeate 

streams for clean and dirty filters respectively. The dirty filter is the one that had been 

in service for 450 minutes without backflushing. Table 16 gives the average results 

of the test. From these results it is observed that with cake formation: the total mass 

collection efficiency of the filter increases from 99.34% (pressure drop 32 mmHg), for 

the clean filter, to 99.93% (pressure drop 60-70 mmHg) for the dirty filter; the size 

range for the minimum and maximum penetrating size does not change; there are 

fewer particles penetrating the filter at the size corresponding to the maximum and 

minimum penetrating size; and the relative number of particles penetrating the 

membrane of less than 1 micron in size has decreased. 

The increase in the total efficiency of the filter when a cake has fonned is due to the 

increase in the thickness of the filter, the smaller pore size of the cake, and the greater 

cohesive forces between the talcum cake and the challenging talcum dust. The 

formation of a cake increases the distance that a particle has to travel to penetrate the 

filter matrix. This increases the probability of capturing smaller (less than 1.0 micron) 

particles. Diffusion plays an increasingly important role in capturing such particles. 

By maintaining constant dust loadings and gas flows for all tests, any change in the 

penetrating sizes could only be due to differences between the cake and membrane. 

As the penetrating sizes of the clean and dirty membrane are similar it can be assumed 

that the regimes of the particle displacement mechanisms for the membrane and the 

cake are similar. It is therefore assumed that the major mechanism of particle arrest 

is surface capture. 
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Figure 25. Inlet and OUllet Size Ranges for a Clean and Dirty 5.0 micron Membrane. 

Table 16. Penetration of a Clean and Dirty 5.0 micron Membrane. 

Minimum Percentage Maximum Percentage Penetration rale 

Penetraling l)enetration Penetrating Penetration I particles/second I 

Size (microns) Size (microns) for particle 

< 1.0 micron > 1.0 micron 

Clean Membrane 

0.83 0.01 2.46 0.14 3 27 

Dirty Membrane 

0.83 0.007 2.46 0.12 /3 19 
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4.4.2.3 Efiect of Incident VelociU 

Results for this test are presented in Figure 26 and Table 17. The percentage 

penetration-particle size curves given in Figure 26 show a minimum in penetration at 

the particle size in the range 0.5 - 1.0 micron and a maximum penetration above 2 

microns. Both minima and maxima are given in Table 17, together with the measured 

rate at which particles penetrate the membrane. 

At the higher incident velocity the mass collection efficiency of the filter drops from 

99.97% to 99.01% (clean filter) and from 99.97% to 99.88% (dirty ftlter). For both 

clean and dirty membranes the number of particles penetrating the filter increases with 

flowrate, but the extent of this increase is very dependent on whether the filter is clean 

or dirty. The effectiveness of the clean filter is severely compromised at the higher 

incident velocity. The total mass efficiency of the filter is dependent on the dominate 

displacement mechanism operating within the filter. For inertial capture, the efficiency 

of the filter is expected to increase with increasing gas velocity, and for diffusional 

capture, the opposite would be true. This suggests that the collection mechanism 

acting within the membrane is diffusion because this is expected to decrease with 

increasing gas velocity. 

The results for both clean and dirty filters indicate that with increasing gas velocity 

the size of maximum penetration has increased while the size of minimum penetration 

has decreased. This is in disagreement with the theory of air filtration and the results 

of other authors79 80• Theory predicts that with increasing flowrate the effective 

regimes of diffusion and inertia should move to smaller sizes. In reference to Chapter 

Three Figure 8 both curves should move to the left indicating that the particle size of 

minimum and maximum penetration should decrease. 

The results from many authors have shown variance in the effect that increasing 

velocity has on the maximum penetrating size. Rubow81 , experimenting with 

membrane filters, found that total efficiency decreased with increasing velocity and 

there was a decrease in the maximum penetrating size. From his results he concluded 
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Table 17. Penetration of a Clean and Dirty 5.0 micron Membrane at two incident Flows. 

Minimum 

Penetrating 

Size (microns) 

0.83 

0.50 

0.83 

0.5 

Percentage 

Penetration 

0.01 

0.06 

0.007 

0.11 

-- -- - - - ~ - - -

Maximum 

Penetration 

Size (microns) 

Percentage 

Penetration 

Clean membrane 

Normal Flow 

2.46 0.14 

Double Flow 

3.7 0.44 

Dirty Membrane 

Normal Flow 

2.46 0.12 

Double Flow 

3.7 0.2 

- -- ---- --- -- ---

Penetration Rate 

[particleslsecond] 

for Particle 

< 1.0 micron > 1.0 micron 

3 27 

11 120 

1.3 19 

4.1 38 

----- - - -------~----- -- ------ ------------------ - ~---------- ------ ---- --- ---- ---- -~~--- -
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that theory under-predicts the effect of pore diameter on the capture of small particles. 

Lee82, through experimenting with bed filters, found that the maximum penetrating 

size could increase or decrease with increasing gas velocity depending on the 

dominate mechanism present. The shift of the most penetrating size to a larger size 

occurs when diffusion and gravitation are operative, and shifts to a smaller size when 

diffusion and interception are operative. 

The increase in the maximum penetrating size with increasing gas flow, observed with 

the experimental results, is due to the increase in the shear force stresses which 

increase with gas flow as shown in Figure 27. 

Figure 27 shows the dendritic growth of particles within a membrane pore, and the 

velocity profiles associated with low and high gas velocities. The arrows represent the 

point area of shear force acting on the dendritic growth and this is where the breakage 

of the particle 'branch' occurs. As can be seen, the higher the gas velocity the lower 

the point force area of breakage. This results in larger branches being sheared from 

the main particle 'tree'. This is due to the smaller boundary layer associated with 

higher gas velocities and serves to explain that with higher gas velocities the particle 

size of maximum penetration increases. 

4.4.2.4 Eflect ol the Carrier Gas's Physical ProJJerties 

The mass collection efficiencies resulting from these experiments are: 99.9% for air, 

99.7% for Argon, 98.6% for Nitrogen, 99.8% for Oxygen, and 99.6% for Helium. 

Figure 28 shows the typical feed and filtrate size distributions determined by the 

particle sizer. 

For the different gases studied the minimum and maximum sizes can be plotted 

against the ratio of density to viscosity for the gas (i.e. the terms representing gas 

physical property dependence). This is done in Figures 29 and 30. Both minimum and 

maximum penetrating sizes increase significantly with increasing density to viscosity 

ratio. 
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The efficiency of both diffusional and inertial mechanisms is expected to increase with 

the increasing density/viscosity ratio, but the results show that the increase in the 

diffusional process is more marked since the size of maximum penetration increases. 

Conversely, as the density/viscosity ratio decreases as the gas is heated to the level 

prevailing in a hot gas scrubber, the range of particle sizes at which the filter is least 

efficient narrows so that the overall efficiency is expected to be high. 

4.4.3 Ca]!ture Mechanism 

In an attempt to identify the capture mechanism prevailing on the 5.0 micron Alcoa 

ceramic membrane, scanning electron micrographs (SEM) of the surface of the 

membrane have been taken soon after the commencement of the gas filtration. 

Selected micrographs are shown in Plates 3 and 4. These show respectively the surface 

of a clean and membrane and that of a membrane that had been in service for 10 

minutes with a calculated dust loading of 3 milligrams and a pressure drop of 

32 mmHg. The SEM's suggest the primary capture mechanism is one of surface 

capture, with the presence of a retained cake of dust at the surface of the filter leading 

to an improvement in capture efficiency. 
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Plate 3. Electron Micrograph of the 5 micron Membrane when Clean. 

Plate 4. Electron Micrograph of the 5 micron Membrane 

which has been in Service for 10 Minutes. 
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4.5 CONCLUSION 

The experimental program suggests that the Alcoa 5.0 micron pore size ceramic 

membrane is capable of removing the particulates present in hot and dusty gas streams 

to a high level of cleanliness. Whilst in service a cake of the retained dust builds up 

at the surface of the membrane and is responsible for an improvement in the 

efficiency of the filter over that of a clean filter. 

The particle capture mechanism is primarily one of surface capture, with diffusion and 

inertia both significant in the retained cake. At elevated temperatures the diameter of 

the particles most likely to penetrate the filter will be lower than that at ambient 

temperature, resulting in higher overall collection efficiencies. Since doubling the 

incident velocity to the ftlter has a significant adverse effect on its performance, high 

efficiencies can only be maintained for hot gas cleaning environments if the 

membranes are configured so that diffusional capture within the membrane is 

maximised by maintaining a low face velocities to the membrane. 

Gas backflushing for a relatively short period (30 seconds maximum) is sufficient to 

remove retained solids from the surface of the membrane. 

The experimentally determined performance of the filter may be compared with that 

for a range of other industrial hot gas cleaning equipment. This is done in Table 18. 

The high temperature at which it can operate together with the extremely high 

efficiencies and moderate pressure drop makes the Alcoa ceramic membrane 

potentially attractive for hot gas cleaning applications. A prototype Alcoa gas filtration 

system could therefore consist of a group of Alcoa membranes, suitably housed to 

allow for regular backflushing to remove retained cake. 
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Table 18. Characteristics of High Temperatue Gas Cleaners. 

Type Temperature Emctency Velocity Pressure 

oc " mls kPa 

Cyclones13 800 91 16.3 Very low 

Electrostatic 1000 99.06 0.8 Very Low 

Precipitators84 

Ceramic 1000 99.9+ 0.03 0.253 

crossflow15 

(1 SOxl SOxSOmm) 

Ceramic Bag" 600 99.97 0.03 0.253 

(dia10.8cmx1.5m) 

Ceramic Candle" 1000 99+ 0.17 10.13 

(dia 60x1000mm) 

Alcoa Ceramic 1000 99.98 0.07 10.6 

Membrane 

(dia 11 x 750mm) 

101 



5.0 CONCLUSIONS 

The work described in this thesis is an assessment of the Alcoa Ceramic Membrane 

for gas filtration. It was assumed that the membrane could offer a technology that 

would be beneficial to the users of gas filters, particularly as a gas filter for clean 

rooms and high temperature environments. The ceramic membrane could improve 

filtration in these two applications by achievement of high efficiencies due to the 

small rated nominal pore sizes and a longer filter life as the membrane could be 

regenerated by backflushing. Furthermore, the ability to withstand harsh environments 

due to its material of construction, Alumina, makes the Alcoa ceramic membrane 

suitable for hot gas cleaning. 

Four ceramic membranes of pore sizes 5.0, 0.2, 0.035 and 0.004 micron were 

evaluated for clean room application by three tests; a Pressure Drop test, a Mass 

Efficiency test, and a Grade Efficiency test. The results from the Pressure Drop test 

showed that all of the ceramic membranes had a substantially higher pressure drop 

than HEPA filters which are currently employed in clean rooms. That is, the operating 

cost of the membranes would considerably higher than that of the HEPA filters 

currently used. The membranes had a high pressure drop due to their high tortuosity, 

created by the plate shape structure of the Alumina crystals. 

The mass efficiency of the ceramic membranes, determined by a modified British 

Standard Sodium Chloride Mass Efficiency test, were of comparable magnitude to 

HEP A filters. For example, the mass efficiencies of the membranes ranged from 

99.57% for the 5.0 micron membrane to 99.999% for the 0.004 micron membrane. 

Generally, although the mass efficiencies of the membranes were high, this asset did 

not outweigh the disadvantage of excessive pressure drops. 

It was therefore concluded that employment of the membrane as a clean room filter 

would be uneconomical due to its high operating costs. However, the membrane could 

potentially be used in small applications in which large air flow rates are not required. 
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The 5.0 micron ceramic membrane was assessed for high temperature gas cleaning by 

examining the filtration efficiency, as well as its ability to be regenerated, and the 

effect that the high temperature gas filtration environment would have on the physical 

filtration characteristics of the membrane. It was found that the membrane could be 

regenerated by backflushing with clean air at high pressures (500 kPa) for a short 

period of time (30 seconds). This ease of cleaning suggests that the dominant mode 

of dust capture is on the surface of the membrane. A cake is frrst formed on the 

membrane surface, and this cake acts as the primary filter. If the membrane functioned 

as a depth filter the cleaning operation would not be so effective in restoring the 

membrane to its original condition. 

The effect of the presence of a cake forming on the surface of the membrane was 

found to increase the overall efficiency of the membrane at the cost of a higher 

pressure drop. The increase in the total efficiency of the membrane when a cake has 

formed is due to the increase in the thickness of the filter, a decrease in the average 

pore size of the membrane, and an increase in particle retention due to the greater 

cohesion force between the cake and the challenging particles. 

It was found that diffusion was the dominant mechanism for particle capture on the 

membrane surface. Thus, increasing the gas velocity decreased the overall capture 

efficiency, and increased the particle size range that is most likely to penetrate the 

filter. This is due to the increase in the shear force of the carrier gas and the fact that 

depositing particles are preferentially collected on particles that have previously 

deposited, forming dendrites. These dendrites protrude into the flowing gas stream and 

are effected by the shear force of the carrier gas. With the increase in the velocity of 

the carrier gas, the shear force acts on a larger area of the protruding dendrite, causing 

larger branches to shear or break from the dendrite. Thus increasing the particle size 

of maximum penetration. 

At high temperatures the viscosity of air increases and its density decreases. For 

example, the density/viscosity ratio for air at 20°C and 101 kPa is 6300 sec/m2 while 

for air at 800°C it is 7640 sec/m2• There is an effect of changing the viscosity and 
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density of the carrier gas (as would be experienced in a high temperature environment) 

on the selectivity of the 5.0 micron membrane. The decrease in the density/viscosity 

ratio of the carrier gas as would be expected at high temperatures was found to 

decrease the particle size range in which the membrane is least efficient. This decrease 

in the maximum penetrating particle size is due to the increase in the diffusional 

process of particle displacement within the membrane matrix. The size range of 

minimum efficiency between the minimum and maximum penetrating particle size was 

found to decrease with increasing density/viscosity ratio. The effective efficiency of 

the membrane in a high temperature gas environment is thus expected to be higher 

than that at ambient conditions. 

It was concluded that the Alcoa ceramic membranes are potentially suitable for hot 

gas cleaning due to their extremely high efficiencies, modest pressure drop, and ability 

to withstand a high temperature environment. It is recommended that the Alcoa 

Ceramic Membrane be further tested for high temperature gas cleaning. This should 

be performed on an array of membranes of larger pore size, suitably housed, at 

temperatures reflecting those typical in high temperature gas cleaning applications. 

These tests would investigate the effect that the harsh environment has on the 

operation of the ceramic membrane, and include an examination of the membranes 

structure after prolonged testing. 
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APPENDIX A 

!.Calibration Charts for Rotameter 1 (Elliott 1100) of the Following Gases: 

Helium 

Argon 

Oxygen 

Nitrogen 

Air 

2.Calibration Chart for Rotameter 2 for air (Elliott 1100) 

3.Calibration Chart for air Rotameter (Elliott 2000) 

4. Calibration Chart for Conductivity Meter 

5.Calibration Chart for Light Spectrometer 
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:rotameter reading 
0.6 ~--------------------------------------------~ 

0.5 

0.4 

0.3 * 

0.2 

0.1 

0~----------~----------~------------~----------~ 

0 0.2 0.4 

I/ sec 

0.6 

Figure 31. Rotameter 1 (Elloill 1100) Calibration Chart for Helium a1 21•c. 
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rotameter reading 
0.6 ----------------------------------------------~ 

0.5 

0.4 

0.3 

0.2 

0.1 

o~--------~--------~--------~------~~--------

0 0.05 0.1 0.15 0.2 0.25 

I/ sec 

Figure 32. Rotameter 1 (Elliott 1100) Calibration Chart for Argon at 21•c. 
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rotameter reading 
0.6~----------------------------------------------
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0.2 
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0~------~------~------~------~------~~----~ 

0 0.05 0.1 0.15 

I/ sec 

0.2 0.25 

Figure 33. Rotameter 1 (Elliott 1100) Calibration Chart for Oxygen at 21°C. 
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rotameter reading 
0.6.-------------------------------------------~ 
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0~----~------~------~----~------~----~------~ 
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I/ sec 

Figure 34. Rotameter 1 (Elliott 1100) Calibration Chart for Nitrogen at 21•c. 
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Rotameter reading 
0.6~------------------------------------------~ 
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0.4 
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0.2 
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0------------~----------~----------~--------~ 

0 5 10 

I/ m in 
15 

Figure 35. Rotameter 1 (Eiliot 1100) Calibration CN.ut for Air at 21•c. 
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Rotameter reading 
0.6------------------------------------------~ 
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o~~------~~--------~----------~-----------
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1/min 

Figure 36.Rotameter 2 (ElliotllOO) Calibration Chart for Air a1 21 11C. 
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Rotameter reading 
25~--------------------------------------~--~ 
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15 

10 
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0--~----~--------~--------~--------~--------~ 

0 10 20 30 40 50 

1/min 

Figure 37. Air Rotameter (Eiliott 2000) Calibration Chart at 2l°C. 
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Concentration NaCI {g/ml) 
0.5 . 

0.4 

0.3 

0.2 

0.1 
• 

o~----~------~----~------~----~------~ 

0 50 100 150 200 250 300 

conductivity (s/cm) 

Figure 38. Calibralion Chart for the CDM83 Conductivity meter a1 21•c. 
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light spectrometer reading 
2~----------------------------------------~ 

1.5 

1 

0.5 

o~----~------~------~----~------~----~ 

0 0.001 0.002 0.003 0.004 0.005 0.006 

Concentration methylene blue (g/ml) 

Figure 39. Calibration Chart for the PYE Unicam SP6-550 Uv/Vis Spectrophotometer aJ2l°C. 
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APPENDIX B 

Sample Calculation for the Sodium Chloride Mass Efficiency. 
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Sample Calculation For Sodium Chloride Mass Efficiency Test 

Initial conductivity reading from: 

Water column 1 Water Column 2 

(challenging membrane) 

4.25145 (1) 

(Penetrating membrane) 

4.25153 

Respective NaCI concentration using conductivity 

calibration graph: 

0.00703968 (2) 0.00703982 

Final conductivity reading: 

4.49566 (3) 4.25260 

Respective NaCI concentrating using conductivity 

calibration graph: 

0.00744407 (4) 0.00704160 

Volume of ultrapure water 

502 mls (5) 490mls 

Mass of sodium Chloride 

Initial { (5) X (2) } Initial 

3.533919 (6) 3.449512 

Final { (5) X (4) } Final 

3.736923 (7) 3.450383 

Net { (7) - (6) } Net 

0.203004 (8) 0.000872 
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Mass efficiency _ mass of particles challenging-mass of Particles penetrating 
the mass of particles challenging the filter 

(13) 

:. mass efficiency _ 0.203004 - 0.000872 
0.203004 

= 95.5705% 
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APPEND/XC 

Raw Data from the APS for the Grade efficiency Test 

and the Effect of Cake formation. 

Coded Experimental Data: 

The Experimental Code for "Cake Formation" on the Membrane is: 

Out5 9 

The Experimental Codes for the Clean Membrane are: 

Out5 7 

Out5 10 
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....... 
N 
Vt 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9~002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 :~ 
24 
25 
26 

DIA 
• 48.6 
.504 
.542 
.581 
.625 
.673 
1723 
.777 
.835 
1897 
.964 
1.03 
1 • 1 1 
1. 19 
1. 28 
1.38 
1 ... 18 
1.59 
1 • i 1 
1.84 
1 • 98 
') 1 .., .. • 4 

Z.28 
2 • ..J 5 
2.64 
2.83 
3.05 

2 - 3 ..... 
I • ~ I 

''8 3 -2 "' .~ 
29 3.i8 
30 4.06 
31 4.3; 
32 4.69 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
37 6.i3 
38 7.23 
39 71i7 
40 a~35 
41 8.97 
42 9.64 
43 10.3 
44 1111 
45 1119 
46 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 
7~20E-04 4.56£-04 3.43E-08 
8.40£-04 6.72E-04 5.65£-08 
1.08E-03 9~97£-04 9.01£-08 
2~16E-03 2.30E-03 2.23£-07 
2.28£-03 2.80£-03 2.92£-07 
4.68£-03 6.66E-03 7.47£-07 
5.88£-03 9.67£-03 1.17£-06 
8.76£-03 1.66£-02 2.16£-06 
9.96£-03 2.18£-02 3.04£-06 
1.12£-02 2.83£-02 4.23£-06 
9.00£-03 2.63E-02 4.23£-06 
9~72£-03 3.28E-02 5.67£-06 
9.72£-03 3.79£-02 7.04£-06 
8.28£-03 3173£-02 7.44£-06 
9.72£-03 5~06£-02 1.08£-05 
7.32£-03 4.40£-02 1.01£-05 
].08£-02 7.49£-02 1.85£-05 
1.0~E-02 P.55E-02 2.28£-05 
1.06E-02 9.i6E-02 2.79£-05 
1.10£-02 1.18£-01 3.62£-0~ 
9.12£-03 1.12£-01 3.i1E-05 
7.20£-03 1.03[~01 3.64£-05 
8.52£-03 1.40E-01 5.3~£-05 
5.64£-03 1.07E-01 4.3SE-05 
4.44£-03 9.i3E-02 4.28£-05 
4.08£-03 1.03£-01 4.89£-05 
3.48£-03 1.02£-01 5.l7E-05 
2.64£-03 S.91E-02 4.SiE-05 
2.40£-03 9.36£-02 5.49£-05 
1.20£-03 5.40£-02 3.41£-05 
6.00£-04 3.12£-02 2.11£-05 
6.00£-04 3.60£-02 2.62£-05 
8.4UE-04 5.82£-02 4.56£-05 
€.00£-04 4.80£-02 4.04£-05 
6.00£-04 5.55£-02 5.01£-05 
1.20£-04 1.28£-02 1.24£-05 
6.00£-04 7.40£-02 7.72£-05 
3.60£-04 5.13£-02 5.75£-05 
3.60£-04 5.92£-02 i.l3E-05 
1.20£-04 2.28£-02 2.95£-05 
1.20£-04 2.63E-02 3~66£-05 
O.OOE+OO O.OOE+OO O~OOE+OO 
2.40£-04 7~02£-02 1.13£-04 
2.40£-04 8.10£-02 1.40£-04 
2.40£-04 9.36£-02 1.74£-04 
2.40£-04 ].08£-01 2.16£-04 
2~40£-04 1.25E-01 2.68£-04 
].20£-04 7.20£-02 ].66£-04 
1.20£-04 8.32£-02 2.06£-04 
0~00£+00 O.OOE+OO O.OOE+OO 

1.99£-01 2~80E+OO 2.36£-03 

CUMULATIVE X 
NUMBER SURFACE 

3.61£-01 1.63£-02 
7182£-01 4~02£-02 
1. 32£+00 1 .. 1 58£-02 
2.41£+00 1.58£-01 
3.55£+00 2.57£-01 
5~90E+OO 4.95£-01 
8~84£+00 8.40£-01 
1.32£+01 1.43£+00 
1.82E+Ol 2.21£+00 
2.38£+01 3.22£+00 
2~83£+01 4~16E+OO 

3.32£+01 5~33£+00 
3.81E+01 6.68£+00 
4~22£+01 8.01£+00 
4.i1E+Ol 9.81£+00 
5.08£+01 1.14£+01 
5~62£+01 1.41£+01 
6.16£+01 1.i1E+01 
6.68[+01 2.06[+01 
i.2~E+01 2~48£+01 
7.70[+01 2.88£+01 
8.06E+01 3.25E+Ol 
8.4SE+Ol 3.74E+01 
8.i7E+Ol 4.13£+01 
8.~9E~Ol ~.4iE+01 

9.19£+01 4.84£+01 
9.37E+01 5.20£+01 
9.50£+01 5.52[+01 
9.6~£+01 5.86£+01 
9.68£+01 6.05£+01 
9.ilE+Ol 6.16£+01 
9.i~E+Ol 6.2PE+Ol 
9.78£+01 6.50£+01 
9.81E+01 6.6iE+Ol 
9.84E+01 6.87£+01 
9.85[+01 6~91£+01 
9.88[+01 7.1iE+01 
9.90£+01 7.36£+01 
9.92E+Ol i~5iE+01 

9.92£+01 7~65E+Ol 
9~93£+01 7.i4E+01 
9.93£+01 i.i4E+01 
9.94£+01 i.99E+01 
9.95E+01 8.28£+01 
9.96[+01 8.62£+01 
9.98£+01 9.00£+01 
9.99[+01 9.45£+01 
9.~9£+01 9.70£+01 
1~00£+02 1.00£+02 
1.00£+02 1.00£+02 

MASS 
1.45£-03 
3.84£-03 
7.65£-03 
1~71£-02 
2.94£-02 
6~10£-02 
1.10£-01 
2~01£-01 

3.30£-01 
5.09£-01 
6~88£-01 
9.28£-01 
1.23£+00 
1~54£+00 

2.00£+00 
2.43£+00 
3.21£+00 
4.liE+OO 
5.35£+00 
6.89£+00 
8.4fE+OO 
n 00£. ··o :r ...... ' - l1 

t.z::-:r+Ol 
].~1£+01 
1. :,~£·+(11 
1 • 8 C. E + C'l 
'·' 0 '·' - ... 0 1 - • -t.. . 
2 r)''E+"l. . '' • ... 
2 16-.,., .. 

o'f .t.~ .. IJ 

2. 60E+{i 1 
2.69E+Ol 
2~80£+01 

2.99£+01 
3.16[+01 
3.38£+0] 
3.~3E+Ol 

3.i6E+Ol 
4.00[+01 
4.30E+01 
.t.43E+C11 
4.58E-+Ol 
.t.58E+Ol 
5.06E+01 
5.65[+(11 
6.38£+01 
i.30E+01 
8. 4 :~ E+ 01 
9~13[+{•1 .. 
1~00£+02 
1.00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9~003 01-0l-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
11 
12 
13 
14 
15 
1€ 
17 
18 
19 
20 
21 
'·'? --
23 
24 
'J.. ~ 
26 ., -._ I 

DIA 
I 486 
.504 
1542 
.581 
.625 
.673 
.723 
I;;; 
8 .,-. ....~ 

1897 
.964 
1.03 
1 I 1 1 
1 • 19 
1. 28 
1.38 
1 . ~ 8 
1.59 
] • ; 1 
1.84 
1 • 98 
2. l: 
'• ,., 8 4•4 

2. ~ 5 
2.64 
2.83 
3.05 
3.2i 

'J 8 .. - 2 .. -'·=> 
29 3.78 
30 4.06 
31 4.37 
32 4.69 
3~~ 5.04 
34 5.42 
35 5.82 
36 6~26 
~7 6.73 
38 i.23 
·.J9 ~ --
" '·'' 40 8.35 
41 8197 
42 9.64 
43 1013 
44 1111 
45 11.9 
46 12.8 
4i ]3.8 
48 1418 

> 1514 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

2.40E-04 1.34£-04 9~48£-09 
1.20E-04 9~60E-05 8.08£-09 
1.20E-04 1.11£-04 1.00£-08 
1.20£-04 1.28E-04 1.24E-08 
8~40£-04 1~03£-03 1~07£-07 
1.68£-03 2.39£-03 2.68£-07 
2.40£-03 3~95£-03 4.76E-07 
3.00£-03 5~iOE-03 7.38£-07 
3.00£-03 6.58£-03 9.16E-07 
2.64£-03 6.69£-03 l.OOE-06 
2.64£-03 7.72£-03 1.24£-06 
3~48£-03 1.18£-02 2.03£-06 
3~12£-03 1~22E-02 2~26£-06 
2.04E-03 9.19£-03 1.83£-06 
2~26£-03 1.]9£-02 2.54£-06 
1~56E-03 9~37£-03 2~16£-06 
].68£-03 1.16£-02 2.8f£-06 
~.04£-03 1.63£-02 4.35£-06 
1.32£-03 1.22£-02 3.~9£-06 
1.56E-03 1.67£-02 5.12£-06 
1.08£-03 1.33£-02 4~~0£-06 
1.32£-03 ].88£-02 6.67£-06 
1.68£-03 2~76E-02 1.05E-05 
1.68£-03 3.]9£-02 1.31£-05 
1.6EE-03 3.68£-02 1.62£-05 
S.~OE-04 2.13£-02 l.OlE-05 
9.60£-04 2.81£-02 1.43£-05 
i.20E-04 2.43E-02 1.33£-05 
6.00£-04 2.34£-02 1.37£-05 
9.60E-04 4.32£-02 2~73£-05 
4.80£-04 2.50E-02 1~69E-05 
4~80£-04 2~88£-02 2.10£-05 
0.00£+00 0~00£+00 O.OCE+OO 
1.44£-03 1~15£-01 9~iOE-05 
2.40£-04 2~22£-02 2~01£-05 
2.40£-04 2.56£-02 2.49£-05 
8.40£-04 1.04£-01 1.08£-04 
2.40£-04 3.42£-02 3~83£-05 
3.60£-04 5.92£-02 i.13E-05 
4.80£-04 9~11£-02 1~l8E-04 
2.40£-04 5.26£-02 7.33£-05 
4.80£-04 1.22£-01 1.82£-04 
1.20£-04 3~51£-02 5.64£-05 
2.40£-04 8.10£-02 1.40£-04 
1.20£-04 4.68£-02 8.69£-05 
4~80£-04 2.16£-01 4.31£-04 
1.20£-04 6~24£-02 1.34£-04 
2.40E-04 1.44£-01 3.32£-04 
1.20£-04 8~32£-02 2.06£-04 
O.OOE+OO O.OOE+OO 0.00£+00 

5.44£-02 1.76£+00 2.32£-03 

CUMULATIVE X 
NUMBER SURFACE 

4.42£-01 
6.62E-01 
8.83£-01 
1.10£+00 
2.65£+00 
5.74E+OO 
1~02£+01 
1~5iE+01 

2.12£+01 
2.60£+01 
3109£+01 
3.73£+01 
4.30£+01 
4~68£+01 
5.10[+01 
5.39£+01 
5.70£+01 
6.0iE+01 
6~31£+01 
6.60£+01 
6 I 8(:[+01 
i.04E+01 
i.35£+01 
i~66E+01 
i.9i£+01 
8.12£+01 
8~30£+01 
8.43£+01 
8~54£+01 
B.i2E+Ol 
8.81£+01 
8.90£+01 
8.90£+01 
9.16£+01 
9.21E+Ol 
9~25£+01 
9.40£+01 
9.45£+01 
9~51£+01 
9.60£+01 
9.65£+01 
9.74E+01 
9.i6E+01 
9.80£+01 
9.82E+01 
9.91£+01 
9~93£+01 
9~98£+01 
1~00£+02 
1~00E+02 

7.63£-03 
1~31£-02 
1.94£-02 
2.66£-02 
8.51£-02 
2.21£-01 
4.45£-01 
7.68£-01 
1~14£+00 
1.52£+00 
1~96£+00 
2.63£+00 
3.32£+00 
3.84[+00 
4.51£+00 
5.04£+00 
5.iOE+OO 
6.63£+00 
7. :12£+00 
8.2iE+OO 
9.0~£+00 
1.01£~01 

l.liE+Ol 
1. ~~ 5£ +0 1 
1.56£+01 
1.68£+01 
1.84E+Oi 
].97£+01 
2.11£+0] 
2.35[+01 
2.49£+01 
2.66£+01 
2.66£+01 
3.31£+01 
3~44E+01 
3~58£+01 
4.1iE+01 
4.36£+01 
4.iOE+Ol 
5.22£+01 
5~52£+01 

6~21£+01 
6~-IOE+Ol 
6.86E+01 
i.13E+Ol 
8~36£+01 
8.i1E+01 
9.53£+01 
1.00£+02 
1~00£+02 

MASS 
4~09£-04 
7.5iE-0~ 
1.19E-03 
1.72£-03 
6.36E-03 
l.i9E-02 
3.85£-02 
7. 03£-02 • 
1.10£-01 
1.53£-01 
2~0iE-01 
2.94£-01 
:L 92£-01 
4.i1E-01 
5.81£-01 
6.74£-01 
;.98£-01 
9.86£-01 
1.14£+00 
1.36[+00 
1.55£+00 
1.83E+OO 
Z. 29E+CJ0 
2.85£+00 
3. :,5£+00 
3.99£+00 
4.60£+00 
5.1i£+00 
5.iiE+OO 
6~94£+00 
i.6i£+00 
8.58£-+00 
8.58£+00 
1.28£+01 
].36£+01 
1.4iE+01 
1~9-IE+Ol 
2~10£+01 
2.41£+01 
2.92£+01 
J~24E+Ol 
4.02£+01 
4~26£+01 
4~8i£+01 
5.24£+01 
i.lOE+Ol 
7~68£+01 
9.11£+01 
1.00£+02 
1.00£+02 



~· 
t--..) 
r.;J, 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
li 
18 
19 
20 
21 
'J? ... 
23 
2~ 

25 
26 
2i 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 . 1 1 
1.19 
1.28 
1.38 
1. 4 8 
1.59 
1 . 'i 1 
1.84 
1. 98 
,, 1 'J .:. . .. 
11 I) 8 , ... 
2.~5 
~.64 

:!.83 
3.05 
3 ?· 

• .. I 
') 8 'J :? • w.;..~ .. 

29 3.i8 
3 0 ~ • (t6 
31 ~.3i 

32 ·L 69 
33 5.04 
~4 5. 4 2 
35 5.82 
36 6.26 
3i 6.73 
38 7.23 
39 i.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

7.20E-04 4.56E-04 3.43£-08 
6.00£-04 4.80£-04 4.04E-08 
8.40£-04 7.76£-04 7.01E-08 
8.40£-04 8.93£-04 8.66E-08 
1.80E-03 2.21E-03 2.30£-07 
2.04E-03 2.90£-03 3.26£-07 
3.60£-03 5.92£-03 7.14£-07 
4.80£-03 9.12£-03 1.18E-06 
5.52E-03 1.21£-02 1.69£-06 
8.04£-03 2.04£-02 3.05£-06 
7.56£-03 2.21£-02 3.56£-06 
6.72£-03 2.27£-02 3.92£-06 
i.20E-03 2.81£-02 5.22E-06 
6.60E-03 2.97£-02 5.93£-06 
9.60£-03 4.99£-02 1.07£-05 
6.96E-03 4.1eE-02 9.63£-06 
7.80~-03 5.41£-02 1.34£-05 
1.01E-02 8.0iE-02 2.15£-05 
8.76[-03 8.10£-02 2.32£-05 
9.00£-03 9.61£-02 2.95£-05 
7.56E-03 9.32£-02 3.08£-05 
8.0iE-03 1.14£-01 4.06£-05 
~-52£-03 1.40£-01 5.34£-05 
6.12£-03 1.1€£-01 4.i€E-05 
6.00£-03 1.32E-Ol 5.i9E-05 
5.28£-03 1.3~£-01 S.32E-05 
2.64E-03 i.72E-02 3.92£-05 
3.~8£-03 1.1iE-01 6.42£-05 
2.64£-03· 1.03£-01 6.04£-05 
2.52£-03 ].13£-01 7.16£-05 
2.04£-03 1.06£-01 7.19£-05 
1.08£-03 6.48£-02 4.72£-05 
1.32£-03 9.15E-02 7.17£-05 
1.08£-03 8.65£-02 7.27£-05 
7.20£-04 6.66£-02 6.02£-05 
1.08£-03 1.15E-01 1.12£-04 
3.60£-04 4.44£-02 . 4.63£-05 
4.80£-04 6.83£-02 i.6iE-05 
4.80£-04 7.89£-02 9.51£-05 
6.00£-04 1.14£-01 1.48£-04 
3.60£-04 7.89£-02 1.10E-04 
3.60£-04 9.11£-02 1.36£-04 
2.40E-04 7.02£-02 1.13£-04 
0.00£+00 O.OOE+OO O.OOE+OO 
3.60E-04 1.40£-01 2.61£-04 
1.20E-04 5.40£-02 1.08£-04 
3.60£-04 1.87£-01 4.01£-04 
2.40£-04 1.44£-01 3.32£-04 
3.60£-04 2.50£-01 6.18£-04 
0.00£+00 O.OOE+OO O.OOE+OO 

1.74£-01 3.55£+00 3.54£-03 

CUMULATIVE X 
NUMBER SURFACE 

4.15£-01 1.28£-02 
7.61£-01 2.63£-02 
1.24E+OO 4.82£-02 
1.73£+00 7.33£-02 
2.77£+00 1.35£-01 
3.94£+00 2.17£-01 
6.02£+00 3.84£-01 
8.78£+00 6.40£-01 
1.20£+01 9.81£-01 
1.66£+01 1.55£+00 
2.10£+01 2.18£+00 
2.48£+01 2.82£+00 
2.90£+01 3.61£+00 
3.28£+01 4.44£+00 
3.83£+01 5.85£+00 
4.23£+01 7.02£+00 
4.68£+01 8.55E+OO 
5.26£+0] 1.08£+01 
5.77£+01 1.31£+01 
6.29£+01 1.58£+01 
6.i2E+01 1.84£+01 
7.19£+01 2.16£+01 
7.6~£+01 2.56£~01 
8.03E+01 ~-8~£+01 
8.37E+Ol 3.26£+01 
8.68£+01 3.63E+Ol 
8.83£+01 ~.85E+01 
9. 0:1£+01 ~. '1 8£+01 
9.18£+01 ~-47£+01 
9.33£+01 4.79£+01 
9.45£+01 5.09E+01 
9.51£+01 5.~7£+01 

9.59£+01 5.53£+01 
9.65£+01 5.77£+01 
9.69£+01 5.96£+01 
9.75E+01 6.28E+01 
9.77£+01 6.~1£+01 
9.80£+01 6.60£+01 
9.83£+01 6.82E+01 
9.86£+01 7.1~£+01 
9.88E+01 i.36E+01 
9.90£+01 7.6ZE+01 
9.92£+01 7.82£+01 
9.92E+01 i.82I+01 
9.94E+01 8.21E+01 
9.94£+01 8.3iE+01 
9.97£+01 8.89£+01 
9.98£+01 9.30£+01 
1.00£+02 1.0~£+02 

1.00£+02 1.00£+02 

MASS 
9.67£-04 
2.11£-03 
4.09£-03 
6.53£-03 
1.30£-02 
2.22£-02 
4.24£-02 
7.57£-02 
1.23£-01 
2.09£-01 
3.10£-01 
4.20E-01 
5.68£-01 
7.35£-01 
1.04£+00 
1.31[+00 
1.69£+00 
2.29E+OO 
2.95£+00 
3.i8£+00 
4.65£+00 
5. 80E+ ~'0 
i.30£+00 
8.65£+('0 
1.03£+01 
1 'I., E . 0 ~ 

• • o&. T • 

1.3!::E+Ol 
1.50£+01 
1.67£+01 
].87£+01 
2.07£+01 
2.21E+Jl 
2.41£+01 
2.6]£+0] 
2.78£+01 
3.10£+01 
3.23£+0] 
3.45[+01 
3.72£+01 
4.1:1£+01 
4.44£+01 
4.83£+0] 
5.15£+(,1 
5.15E+Ct1 
5.88£+01 
6.19£+01 
7.32E+Ol 
8.:!6£+01 
1.00£+02 
1.00[+02 

LAST 

CHNL DIA 
< .486 
1 .504 
2 • 542 
3 .581 
4 .625 
5 .673 
6 .723 
7 • 7 77 
8 • 835 
9 . 897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.48 
17 1.59 
18 1.71 
1 9 1 • 84 
20 1.98 
21 2.12 
') ') IJ 'l 8 
-~ ··-
:.!3 2.-15 
2-J 2.6~ 

:!5 2.83 
#) 6 3 0-... .. • 0 

2i 3.2i 
~8 3.52 
29 3.i8 
~~0 ~.06 

31 ~.37 

32 4.69 
33 5.0-1 
34 5. 4 2 
35 5.82 
36 6.26 
37 6.73 
38 i. 23 
39 i.i7 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.005 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

2.40£-04 1.34£-04 9.48£-09 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO O.OOE+OO 
2.40£-04 2.55£-04 2.47£-08 
1.20£-04 1.47E-04 1.53£-08 
9.60£-04 1.37£-03 1.53£-07 
1.68£-03 2.76£-03 3.33£-07 
2.04£-03 3.87£-03 5.02£-07 
2.88£-03 6.32£-03 8.79£-07 
2.52£-03 6.38£-03 9.55£-07 
1.92E-03 5.62£-03 9.03£-07 
1.92£-03 6.48£-03 1.12£-06 
3.24£-03 1.26£-02 2.35£-06 
1.92£-03 8.65£-03 1.73£-06 
1.92£-03 9.99E-03 2.14£-06 
2.52£-03 1.51£-02 3.49£-06 
2.l~E-03 1.50£-02 3.ilE-06 
2.76£-03 2.21£-02 5.88£-06 
3.96£-03 3.66£-02 1.05£-05 
2.28£-03 2.43£-02 i.48E-06 
2.i6E-03 3.40£-02 l.12E-05 
~.52£-03 3.59£-02 1.27£-05 
1.eor-u3 2.96£-02 t.13E-o5 
9.60£-0-J 1.82£-02 i.46E-06 
1.56£-03 3 • ..J2E-02 1.51£-05 
1.9~£-03 4.86£-02 2.30£-05 
8.40£-04 2.-J~E-02 l.26E-C5 
3.60£-0-1 1.22£-02 6.6-JE-06 
1.56£-03 6.08£-02 3.57£-05 
7.20£-0-1 3.24£-02 2.0~£-05 

4.80£-04 2.50£-02 1.69E-05 
6.00£-04 3.~0£-02 2.62£-05 
3.60£-04 2.50£-02 1.95£-05 
3.60£-04 2.88£-02 2.42E-05 
3.60£-04 3.33£-02 3.01£-05 
6.00£-04 6.40£-02 6.22£-05 
1.20£-04 1.48£-02 1.54£-05 
2.40£-04 3.42E-02 3.83£-05 
4.80£-04 7.89£-02 9.51£-05 
0.00£+00 0.00£+00 O.OOE+OO 
1.20£-04 2.63E-02 3.66£-05 
O.OOE+OO O.OOE+OO O.OOE+OO 
3.60£-04 1.05£-01 1.69£-04 
1.20£-04 4.05£-02 i.OOE-05 
0.00£+00 0.00£+00 O.OOE+OO 
3.60£-04 1.62£-01 3.23£-04 
2.40£-04 1.25£-01 2.68£-04 
4.80£-04 2.88£-01 6.64£-04 
4.80£-04 3.33E-01 8.24E-04 
0.00£+00 O.OOE+OO 0.00£+00 

5.60£-02 1.93E+OO 2.88£-03 

CUMULATIVE X 
NUMBER SURFACE 

4.28£-01 6.97£-03 
4.28£-01 6.97E-03 
4.28£-01 6.97£-03 
8.57£-01 2.02£-02 
1.07£+00 2.78£-02 
2.78£+00 9.87£-02 
5.78£+00 2.42£-01 
9.42£+00 4.43£-01 
1.46£+01 7.70£-01 
1.91£+01 1.10£+00 
2.25£+01 1.39£+00 
2.59£+01 1.73£+00 
3.17£+01 2.38£+00 
3.51£+01 2.83£+00 
3.85£+01 3.35£+00 
4.30£+01 4.14£+00 
4.69[+01 4.91£+00 
5.18£+01 6.06£+00 
5.69£+01 7.96£+00 
6.30£+01 9.22[+00 
6.79£+01 1.10£+01 
i.~4E+Ol 1.28E+01 
7.56£+01 ].~4[+01 

7.73£+01 1.53£+01 
8.01£+01 1.71£+01 
8.35£+01 1.96£+01 
8.50£+01 ~.09£+01 

8.5iE+01 2.15£+01 
8.H4E+01 2.4iE+Ol 
8.97£+01 2.64£+01 
9.06E+Ol 2.7iE+Ol 
9.16£+01 2.95£+01 
9.23£+01 3.08£+01 
9.29£+01 3.23[+01 
9.36£+01 3.40£+01 
9.46£+01 3.74£+01 

.9.49£+01 3.81£+01 
9.53£+01 3.99£+01 
9.61£+01 4.4uE+01 
9.61£+01 4.40E+01 
9.64£+01 4.54£+01 
9.64[+01 4.54£+01 
9.70£+01 5.08£+01 
9.72£+01 5.29£+01 
9.72£+01 5.29£+01 
9.79£+01 6.13£+01 
9.83£+01 6.78£+01 
9.91[+01 8.2iE+01 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

HASS 
3.29£-04 
3.29£-04 
3.29£-04 
1.19£-03 
1.72£-03 
7.04£-03 
1.86£-02 
3.60£-02 
6.66£-02 
9.97E-02 
1.31£-01 
1.70£-01 
2.51£-01 
3.11£-01 
3.86£-01 
5.07£-01 
6.35E-01 
8.39£-01 
1.20[+00 
1.-16[+00 
l. ~:5[+00 
~.29£+00 
~.6~£+00 
2.95£+00 
•.) ·-- (0 ,, .... I t.T ' 

~. 2 'i£+(1(i 

4 . i OE + C•CJ 
4.93[+00 
6. 1 i E+ (10 

6.8SE.;.OQ 
i.4i£+00 
B.==:BE+OO 
9.06£+00 
9.90[+00 
1.09:£+01 
].31[+01 
1.36£+01 
1.50[+01 
1.83£+01 
1.83£+01 
1.95£+01 
1.95E+01 
2.54£+01 
2.78£+01 
2.78£+01 
3.91£+01 
4.84£+01 
7.1-1[+01 
1.00E+02 
].00£+02 



.• 
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t-.. '). 
...._J 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUTS 9.006 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 • 504 
2 .542 
3 .581 
4 .625 
5 .673 
6 .723 
7 .777 
8 • 835 
9 .897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.48 
17 1.59 
18 1.il 
19 1.84 
20 1.98 
, 1 'J 1 ., - .. . ~ 

., ., 2 'J 8 -.. . ... 
~3 2.~5 
24 ~.6~ 
., ~ ') (.: 'J .. :> ... o.., 

26 3.05 
2 ~ 3 'J-1 • .. I 

28 3.52 
29 3.78 
30 ~.06 

31 -L37 
32 4.69 
33 5.0-J 
3~ 5.42 
35 5.82 
36 6.26 
37 6.i3 
38 7.23 
39 1.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 

.. 48 14.8 
I ) 15.4 
,. 1 TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

O.OOE+OO O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00£+00 
2.40£-04 2.55E-04 2.47£-08 
1.20£-04 1.47£-04 1.53£-08 
4.80£-04 6.83£-04 7.66E-08 
7.20£-04 1.18£-03 1.43£-07 
8.40£-04 1.60£-03 2.07£-07 
9.60£-04 2.11£-03 2.93£-07 
7.20£-04 1.82£-03 2.73£-07 
4.80£-04 1.40£-03 2.26£-07 
1.68£-03 5.67£-03 9.80£-07 
1.44£-03 5.62£-03 1.04£-06 
4.80£-04 2.16£-03 4.31£-07 
1.56£-03 8.11E-03 1.74£-06 
8.40£-04 5.04E-03 1.16£-06 
1.08£-03 7.49£-03 1.85E-06 
1.44t-03 1.15£-02 3.07£-06 
1.08£~03 9.98£-03 2.85E-06 
6.00E-04 6.40E-03 1.97E-06 
l.~OE-03 1.48£-02 1.89£-06 
i.:OE-04 1.03£-02 3.64£-06 
1.~€E-03 2.56£-02 9.78£-06 
1.32£-03 2.51£-02 1.03£-05 
].41£-03 3.16£-02 1.39£-05 
1.08£-03 2.73£-02 1.29£-05 
2.iOE-04 7.02£-03 3.57E-06 
7.20£-04 2.43£-02 1.33£-05 
9.60£-04 3.74£-02 2.20£-05 
6.00£-04 2.70E-02 1.70E-05 
2.~0E-04 1.25E-02 8.46£-06 
1.20£-04 i.20E-03 5.25£-06 
3.60£-04 2.50£-02 1.95£-05 
2.40£-04 1.92E-02 1.62£-05 
4.80£-04 4.44£-02 4.01£-05 
1.20£-04 1.28E-02 1.24£-05 
3.60£-04 4.44£-02 4.63£-05 
~.80£-04 6.83£-02 7.67£-05 
3.60£-04 5.92£-02 7.13£-05 
3.60E-04 6.83£-02 8.85£-05 
2.40E-04 5~26£-02 i.33E-05 
0.00£+00 0.00£+00 0.00£+00 
1.20£-0~ 3.51E-02 5.64£-05 
1.20£-04 4.05£-02 i.OOE-05 
2.40£-04 9.36£-02 1.74£-04 
2.40£-04 1.08£-01 2.16£-04 
2.40£-04 1.25£-01 2.68£-04 
2.40£-04 1.44£-01 3.32£-04 
0.00£+00 0.00£+00 0.00£+00 
O.OOE+OO 0.00£+00 0.00£+00 

2.92£-02 1.26£+00 l.iOE-03 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO 0.00£+00 
0.00£+00 0.00£+00 
O.OOE+OO O.nOE+OO 
8.23E-01 2.02£-02 
1.23£+00 3.19E-02 
2.88£+00 8.60£-02 
5.35£+00 1.80£-01 
8.23£+00 3.06£-01 
1.15£+01 4.73£-01 
1.40£+01 6.18£-01 
1.56£+01 7.29£-01 
2.14£+01 1.18£+00 
2.63£+01 1.62£+00 
2.80£+01 1.80£+00 
3.33£+01 2.44£+00 
3.62£+01 2.84£+00 
3.99£+01 3.43£+00 
4.49£+01 4.35£+00 
4.86£+01 5.14£+00 
5.06£+01 5.64£+00 
5.47£+01 6.82£+00 
5.i2E+Ol 7.~3£+00 

6.~€£+01 9.€6£+00 
6.71ET0] ].]6£+0] 
7.20£T01 ].42[T0] 
i.57E+Ol l.€3E+Ol 
7.65£+01 l.€~£+01 
7.90£+01 1.88£+01 
~.23£+01 2.18£+01 
8.44£+01 2.39£+01 
8.52£+01 2.49£+01 
8.56£+01 2.55£+01 
8.68£+01 2.i4E+01 
8.ii£+01 2.90£+01 
8.93£+01 3.25£+01 
8.97£+01 3.35E+01 
9.09E+01 3.i0E+Ol 
9.26£+01 4.24E+01 
9.3SE+01 4.71£+01 
9.51£+01 5.25£+01 
9.59£+01 5.67£+01 
9.59£+01 5.67£+01 
9.63£+01 5.~5E+01 
9.6iE+01 6.2'iE+01 
9.i5E+01 i.Ol£+01 
9.84£+01 7.87£+01 
9.92£+01 8.86£+01 
l.OOE+02 1.00£+02 
1.00[+02 1.00£+02 
1.00£+02 1.00E+02 

MASS 
0.00£+00 
O.OOE+OO 
O.OOE+OO 
1.45£-03 
2.36£-03 
6.86£-03 
1.53E-02 
2.74£-02 
4.46£-02 
6.07£-02 
i.40E-02 
1.32£-01 
1.93£-01 
2.18£-01 
3.21£-01 
3.89£-01 
4.98£-01 
6.7EE-01 
8.46E-01 
9.62£-01 
1.25£+00 
1.46[+00 
:.:.04£+00 
2.6.;£+00 
3.46£+00 
4.:!!iE+OO 
4.43£+00 
5.~1E+OO 

6. 50E+ (•0 
i.50E+00 
~.OOE+OO 

8.31£+00 
9.46£+00 

·1.04E+Ol 
1.28£+01 
1.35E+Ol 
1.62£+01 
:?.07£+01 
:!.49£+01 
3.01[+01 
3.44£+01 
3.4-l£+01 
3.78£+01 
4.19£+01 
5.21£+01 
6.48£+01 
8.05£+01 
1.00£+02 
1.00£+02 
1,00£+02 

: .. I • •t 

• 

TSl AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.007 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
"•? --:!3 
24 ,. 
'":> 
26 ,., ... 
- I 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 1 
1.19 
] . 28 
1.38 
1.48 
1.59 
1 • 71 
1.84 
1 • H8 
2.12 
2.28 
2.~5 
~.64 

2.83 
3.05 
3.2i 

28 3.52 
29 3.78 
30 4.06 
31 4.37 
32 4.69 
33 5.04 
34 5. 4 2 
35 5.82 
36 6.26 
37 6.73 
38 7.23 
39 i.ii 
40 8.35 
41 8.97 
4 2 9. 64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

0.00£+00 O.OOE+OO O.OOE+OO 
2.40£-04 1.92E-04 1.62E-08 
2.40£-04 2.22£-04 2.00£-08 
7.20£-04 7.65£-04 7.42£-08 
9.60£-04 1.18E-03 1.23£-07 
2.16£-03 3.07£-03 3.45£-07 
1.92E-03 3.16£-03 3.81£-07 
3.48£-03 6.61£-03 8.56E-07 
4.80£-03 1.05E-02 1.47£-06 
4.68£-03 1.19£-02 1.77£-06 
3.60£-03 1.05£-02 1.69£-06 
4.32£-03 1.46£-02 2.52£-06 
3.96£-03 1.54£-02 2.87E-06 
6.84£-03 3.08£-02 6.15£-06 
3.72£-03 1.93£-02 4.15£-06 
3.60£-03 2.16£-02 4.98£-06 
4.80£-03 3.33£-02 8.24£-06 
4.56E-03 3.65£-02 9.72£-06 
5.04£-03 4.66£-02 1.33E-05 
4.32£-03 4.61£-02 1.42£-05 
3.i2E-03 4.59£-02 1.51£-05 
4.56£-03 6.49£-02 2.30£-05 
2.i6E-03 4.54E-02 1.73£-05 
3.12£-03 5.92£-02 2.43£-05 
1.€8£-03 3.68£-02 1.62£-05 
1.92£-03 4.86£-02 2.30E-05 
2.16£-03 6.31£-02 3.21£-05 
1.80£-03 6.08£-02 3.32£-05 
9.60£-04 3.i4E-02 2.20E-05 
1.20£-03 5.40£-02 3.41£-05 
4.80£-04 2.50£-02 1.69£-05 
9.60£-04 5.76£-02 4.20£-05 
4.80£-04 3.33£-02 2.61£-05 
1.20£-03 9.61£-02 8.08£-05 
4.80E-04 4.44£-02 4.01£-05 
2.40£-04 2.56E-02 2.49£-05 
1.08£-03 1.33£-01 1.39£-04 
2.40£-04 3.42£-02 3.83£-05 
3.60£-04 5.92£-02 7.13£-05 
4.80£-04 9.11£-02 1.18£-04 
4.80£-04 1.05£-01 1.47E-04 
0.00£+00 O.OOE+OO 0.00£+00 
3.60£-04 1.05£-01 1.69£-04 
1.20£-04 4.05£-02 7.00£-05 
3.60£-04 1.40£-01 2.61£-04 
0.00£+00 0.00£+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00£+00 
4.80£-04 2.88£-01 6.64£-04 
1.20£-04 8.32£-02 2.06E-04 
0.00£+00 O.OOE+OO 0.00£+00 

9.58£-02 2.19£+00 2.43£-03 

CUMULATIVE X 
NUMBER SURFACE 

0.00£+00 0.00£+00 
2.51£-01 8.77£-03 
5.01E-01 1.89E-02 
1.25£+00 5.38E-02 
2.26£+00 1.08£-01 
4.51£+00 2.48£-01 
6.52£+00 3.92£-01 
1.02£+01 6.94£-01 
1.52£+01 1.17£+00 
2.01£+01 1.72£+00 
2.38£+01 2.20£+00 
2.83£+01 2.86£+00 
3.25£+01 3.57£+00 
3.96£+01 4.97£+00 
4.35£+01 5.86£+00 
4.72£+01 6.84£+00 
5.23£+01 8.36£+00 
5.i0E+01 1.00£+01 
6.23£+01 1.~2£+01 
6.68£+01 1.~3£+01 
i.Oi£+01 1.64£+01 
i.54E+01 1.93£+01 
7.83£+01 ~.j4[+01 

8.16£+01 2.4)£+01 
8.33£+01 ~.5f.E+01 

8.53£+01 2.80£+01 
8.i6E+01 3.09£+01 
8.95£+01 3.36£+01 
9.05£+01 3.54£+01 
9.17£+01 3.7tiE+Ol 
9.2~£+01 3.90E+01 
9.32£+01 4.16£+01 
9.37£+01 4.31[+01 
9.50£+01 4.i5E+01 
9.55£+01 4.95£+01 
9.57£+01 5.07£+01 
9.69£+01 5.68£+01 
9.ilE+01 5.83£+01 
9.75£+01 6.10£+01 
9.80£+01 6.52£+01 
9.85£+01 7.00£+01 
9.85£+01 7.00£+01 
9.89£+01 i.48E+01 
9.90£+01 7.66£+01 
9.94£+01 8.30£+01 
9.94£+01 8.30£+01 
9.94£+01 8.30£+01 
9.99E+01 9.62£+01 
1.00£+02 1.00£+02 
1.00[+02 1.00£+02 

MASS 
0.00£+00 
6.66E-04 
1.49£-03 
4.55£-03 
9.61£-03 
2.38£-02 
3.95£-02 
7.48£-02 
1.35£-01 
2.08£-01 
2.78£-01 
3.82£-01 
5.00£-01 
7.53£-01 
9.24£-01 
1.13£+00 
1.4iE+OO 
1.87£+00 
Z.42E+OO 
3.00[+00 
3.63£+00 
4.58£+00 
~ 'JQ[ 00 :>. ~ •. + 
6.2~£+00 
6.9€£+00 
7. 9(·£+00 
9.23£+00 
1.06£+01 
1.i5E+Ol 
1.29£+01 
1.36E+01 
1.53£+01 
1.64£+01 
1.97£+01 
2.14£+01 
2.2-t£+01 
2.81£+01 
2.97£+01 
3.27£+01 
3.i5E+Ol 
·L 36£+01 
4.36£+01 
5.05£+01 
5.34£+01 
6.42£+01 
6.42£+01 
6.42£+01 
9.15E+Ol 
1.00£+02 
1.00£+02 



~ 
N 
OQ 

TSI AERODY~A~IC PARTICLE SIZER 

FILE NA~E: OUT5 9.008 01-01-1980 
LAST CALIBRATIOS: 01-01-1980 SS 1~9 SA~PLE TI~E: 500 SEC 

DESSITY: 1 

CH~L 

< 
1 ., -
3 

"' 5 
6 -I 
8 
9 

10 
11 
12 
13 
1 l 
15 
15 
li 
l'i 
13 
~() 

~1 
'J • ' 

::!J 
:! l 
"-.. o ,., ·• .. o ,., .. 
- I 

DI:\ 
.-186 
.50-\ 
.5-&2 
.581 
.625 
.673 

""")3 • I ._ 

.ii1 

.835 

.89i 

.96-l 
1.03 
1 . 1 1 
1 • 19 
1.28 
1.38 
1.~8 
1.59 
1 • ; 1 
1 • 8 ~ 
1.9:.3 
:!.1:! 
., ,., g ..... 
:!.~.~ 

2.til 
:!.83 
3.05 
3.::7 

2d 3.52 
29 3.78 
30 4.06 
31 -&.3i 
32 1.69 
33 5.0-& 
3-1 5.42 
35 5.82 
36 6.26 
3i 6.73 
38 7.23 
39 1.i1 
40 8.35 
:&1 8.97 
42 9.64 
43 10.3 
4·1 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

COSCESTRATIOSS 
Nt~BER SURFACE MASS 

0.00£+00 O.OOE+OO 0.00£+00 
2.-&0E-04 1.92E-04 1.62£-08 
2.40£-04 2.22£-04 2.00£-08 
2.-&0E-0-& 2.55E-04 2.47£-08 
3.60£-04 4.42£-04 4.60£-08 
7.20E-04 1.02£-03 1.15E-07 
1.20£-04 1.9iE-O-& 2.38£-08 
8.-&0E-04 1.60£-03 2.07£-07 
1.20£-03 2.63£-03 3.66£-07 
8.-&0E-04 2.13£-03 3.18£-07 
8.-&0E-0-& 2.46£-03 3.95E-Oi 
7.20E-O-& 2.-&3£-03 4.20£-07 
l.-&4E-03 5.62£-03 1.0-&E-06 
1.20£-03 5.-&0E-03 1.08£-06 
9.60E-O-& -&.99£-03 1.07£-06 
i.20E-0-& 4.32E-03 9.96£-07 
9.60£-04 6.66E-OJ 1.65£-06 
1.08£-03 8.65E-03 2.30£-06 
1.32E-OJ 1.22£-02 J.19E-06 
i.20E-04 7.69£-03 2.36E-06 
-&.SOE-01 5.92E-03 1.95E-06 
1.80£-03 2.56E-02 9.10E-Oo 
9 ·• 0 .,. - 0 I 1 - Q ,. - 0 I) 6 0 •) :'- 0 . 0 .o ~ r .~~e - . -- o 
1 • . . E 0 ., ., 9 . E '' ., 1 n 1.:- 0 -.~o - ~ ~· c -~~ .~ -- ~ 

1.08E-OJ 2.37£-02 1.0-&E-05 
7.20E-0' 1.82E-02 8.62E-06 
9.60£-0-& 2.81£-02 1.4JE-05 
J.60E-O~ 1.22E-02 6.64E-06 
7.20E-O~ 2.81£-02 1.65£-05 
J.SOE-04 1.62£-02 1.02£-05 
3.60£-04 1.87£-02 1.27£-05 
4.80E-0~ 2.88E-02 2.10£-05 
2.40£-04 1.66E-02 1.30E-05 
4.80E-04 3.84E-02 3.23£-05 
1.20£-04 1.11£-02 l.OOE-05 
4.80£-04 5.12£-02 4.98£-05 
1.20£-04 1.48E-02 1.54£-05 
2.40£-04 3.42E-02 3.83£-05 
1.20£-0~ 1.97£-02 2.38£-05 
2.40£-04. 4.56£-02 5.90£-05 
O.OOE+OO O.OOE+OO O.OOE+OO 
2.40£-04 6.08£-02 9.09£-05 
1.20£-0~ 3.51£-02 5.64£-05 

. 2.40£-04 8.10£-02 1.40£-04 
1.20£-04 4.68£-02 8.69£-05 
4.80£-04 2.16£-01 4.31£-04 
2.40£-04 1.25£-01 2.68£-04 
0.00£+00 O.OOE+OO O.OOE+OO 
3.60£-04 2.50E-01 6.18E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.84E-02 1.37£+00 2.08£-03 

CU~fl"LATIVE ~ 
~rMBER SURFACE 

O.OOE+OO O.OOE+OO 
8.4-&E-01 1.41£-02 
1.69E+OO 3.03£-02 
2.53£+00 4.90£-02 
3.80£+00 8.13E-02 
6.33£+00 1.56E-Ol 
6.75£+00 l.i1E-01 
9.70£+00 2.88£-01 
1.39£+01 -&.SOE-01 
1.69£+01 6.36E-01 
1.98E+01 8.16£-01 
2.2-IE+Ol 9.9-&E-01 
2.7-&E+Ot 1.~1£+00 
3.16E+Ot 1.80£+00 
3.50£+01 2.1iE+00 
3.76E+01 2.48£+00 
-&.09£+01 2.97E+JO 
4.47E+Ol 3.60E+OO 
4.9~E+Ol -&.50E+00 
5.19E+Ol · 5.06E+00 
5.36£+01 5.~9E+OO 

5.99E+Ol 7.3iE+00 
~ ~J~·ot a -J~·oo rJ o,.. ._ T , ~ - T ' 

ti.8;1E+OL l.OiE+Ol 
7.2oE+Ol 1.2lE+Ol 
7.5LE+Ol l.jSE+01 
7.85E+01 1.58E+Ot 
7.9iE+01 l.67E+01 
8.2JE+Ol 1.88£+01 
8.35£+01 1.99E+01 
8.48£+01 ·-2.13E+Ol 
8.65E+01 2.34E+Ol 
8.73£+01 2.46£+01 
8.90£+01 2.75E+Ol. 
8.95E+01 2.83£+01 
9.11£+01 3.20E+01 
9.16E+01 3.31£+01 
9.2-&E+01 3.56E+Ol 
9.28£+01 3.71£+01 
9.37E+01 4.04£+01 
9.37£+01 4.04E+01 
9.45E+01 4.48E+01 
9.49E+01 4.74£+01 
9.58£+01 5.33£+01 
9.62E+01 5.68E+01 
9.79£+01 7.26E+01 
9.87£+01 8.17E+Ol 
9.87£+01 8.17£+01 
1.00£+02 1.00E+02 
1.00£+02 1.00E+02 

MASS 
0.00£+00 
7.77E-04 
1.74£-03 
2.93E-03 
5.15£-03 
1.07£-02 
1.18£-02 
2.18E-02 
3.9-&E-0~ 

5.-liE-02 
.. 3 -E-0'' I • I • 

9.-&0E-02 
1.-&4£-01 
1.9tiE-Ol 
2.48£-01 
2.9tiE-01 
3.75£-01 
4.86E-Ol 
6.5:JE-Ol 
7.67E-Ot 
8.61E-01 
1.30E+OO 
1.5~E+OO 
2.li'ET00 
2. 6 7E+0i) 
3.09E+Ot1 
3.iHET00 
~.09E+00 
4.89E+OO 
5.38E+00 
5.99£+00 
7.00£+00 
i.6JE+OO 
9.18E+OO 
9.67£+00 
1.21E+01 
1.28E+01 
1.47E+Ol 
1.58E+01 
1.86£+01 
1.86£+01 
2.30£+01 
2.57£+01 
3.25£+01 
3.66£+01 
5.74E+01 
7.03£+01 
7.03£+01 
1.00£+02 
1.00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.009 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIHE: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
::!0 
~1 
:;2 
~~ 
::~ 

::5 
~ti ., ... - , 

DIA 
.486 
.504 
• 542 
.581 
.625 
.673 
.723 

..... 7 
• I I 

.835 

.897 

.964 
1.03 
1 • 1 1 
1.19 
1.28 
1.38 
l • 4 8 
1.59 
1 • ; 1 
1.84 
1.98 
-:• 1'' 
- 0 -

') •; (J -·-0 
2. I:. 
~.(i.J 

:!.CI3 
3.05 
., ., -
11111 ... ' 

28 3.52 
29 J.i8 
··o 4 o·· .;.! -, • I 0 

31 4.~; 

:~ 2 4. 6 9 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
37 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.97 
·12 9.64 
43 10.3 
44 11.1 
-15 11.9 
-16 12.8 
47 13.8 
-18 14.8 

> 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

2.40E-04 1.34E-04 9.48£-09 
1.20£-04 9.60£-05 8.08£-09 
3.60£-04 3.32£-04 3.00£-08 
8.40£-04 8.93£-04 8.66£-08 
9.60£-04 1.18£-03 1.23£-07 
1.56£-03 2.22E-03 2.49£-07 
3.60£-03 5.92E-03 7.14£-07 
5.28£-03 l.OOE-02 1.30£-06 
6.24£-03 1.37£-02 1.91£-06 
7.68£-03 1.95£-02 2.91£-06 
8.16E-03 2.39£-02 3.84£-06 
7.92£-03 2.67£-02 4.62£-06 
6.96£-03 2.71E-02 5.04£-06 
8.04£-03 3.62£-02 7.22£-06 
9.00£-03 4.68£-02 l.OOE-05 
1.06£-02 6.34£-02 1.46£-05 
1.2aE-02 8.32£-02 2.06E-05 
1.06E-02 8.46E-02 2.25£-05 
l.OiE-02 9.87E-02 ~.82£-05 
9.00£-03 9.61£-02 2.95£-05 
8.0-JE-03 9.91£-02 3.27E-05 
~.88£-03 1.26E-01 .J.-19£-05 
.J.SOE-03 7.£9£-02 3.01£-05 
.J.92E-03 9.3-JE-02 3.8~£-05 
.J.~OE-03 9.21£-0~ -1.05£-05 
3.2~£-03 8.20£-02 3.88£-05 
~.36E-03 9.82£-02 4.99£-05 
2.28£-03 7.70£-02 ~.20£-05 
1.92£-03 7.49£-02 -1.39£-05 
1.20£-03 5.40£-02 3.41E-05 
9.60£-0-1 -1.99£-02 3.38£-05 
.J.eOE-0-1 2.88£-02 2.10£-05 
8.-10£-04 5.82£-02 4.56£-05 
6.00£-04 4.80£-02 -1.04£-05 
7.20£-04 6.66£-02 6.02£-05 
4.80£-04 5.12£-02 4.98£-05 
7.20E-04 8.88£-02 9.27£-05 
6.00E-04 8.54£-02 9.58E-05 
2.40E-04 3;95£-02 4.76E-05 
1.20£-04 2.28£-02 2.95E-05 
O.OOE+OO 0.00£+00 O.OOE+OO 
2.~0£-04 6.08£-02 9.09£-05 
2.40£-04 7.02£-02 1.13£-04 
3.60£-0-1 1.22£-01 2.10£-04 
2.40£-04 9.36£-02 1.74£-04 
4.80£-04 2.16£-01 4.31£-04 
1.20£-04 6.24£-02 1.34£-04 
1.20£-04 7.20£-02 1.66£-04 
1.20£-04 8.32£-02 2.06£-04 
O.OOE+OO O.OOE+OO 0.00£+00 

1.iOE-01 2.84£+00 2.59£-03 

CUMULATIVE X 
NUt-fBER SURFACE 

1.41£-01 4.74£-03 
2.11£-01 8.13E-03 
4.23£-01 1:98£-02 
9.16£-01 5.13£-02 
1.48£+00 9.29£-02 
2.40£+00 1.71£-01 
4.51£+00 3.80£-01 
7.61£+00 7.34£-01 
1.13£+01 1.22£+00 
1.58£+01 1.90£+00 
2.06£+01 2.74£+00 
2.52£+01 3.69£+00 
2.93£+01 4.64£+00 
3.40£+01 5.92£+00 
3.93£+01 7.5i£+00 
4.55£+01 9.81[+00 
5.26E+01 1.2iE+Ol 
5.88£+01 1.57£+01 
6.50£+01 1.92E+01 
7.03£+01 2.26£+01 
7.51[+01 2.61[+01 
8.03£+01 3.05E+01 
8.31E+01 3.33£+01 
8.60£+01 3.6f.E+01 
8.84£+01 3.99£+01 
9.03£+01 4.~gE+Ol 

9.23£+01 4.6~E+Ol 
9.37£+01 4.8~£+01 
9.48£+01 5.16[+01 
9.55£+01 5.35[+01 
9.61E+01 5.5~£+01 
9.63E+01 5.63£+01 
9.68£+01 5.83£+01 
9.i2E+Ol 6.00£+01 
9.76E+01 6.24£+01 
9.i9E+Ol 6.42£+01 
9.83£+01 6.i3E+01 
9.8iE+Ol 7.03£+01 
9.88£+01 7.liE+Ol 
9.89£+01 7.25£+01 
9.89£+01 7.25£+01 
9.90E+01 7.-16£+01 
9.92£+01 7.71£+01 
9.94£+01 8.14£+01 
9.95£+01 8.47£+01 
9.98£+01 9.23£+01 
9.99£+01 9.45£+01 
9.99£+01 9.i1E+01 
1.00[+02 1.00£+02 
1.00£+02 1.00£+02 

MASS 
3.66£-04 
6.78£-04 
1.84£-03 
5.18£-03 
9.92E-03 
1.95£-02 
4.71£-02 
9.73£-02 
1.71£-01 
2.83£-01 
4.31E-01 
6.10£-01 
8.05£-01 
1.08E+00 
1.47£+00 
2.04£+00 
2.8~i£+00 
3.iOE+OO 
4.79£+00 
5.93£+00 
i.l9E+OO 
B.~JE+OO 
1.01[+01 
l • J E E + l' 1 
1. :n E+Ol 
3.~6£+01 
1.6EE+01 
l • 8 2 E-t (t1 
1.99£+01 
:!.l2E+Ol 
2.25£-tOl 
2.33£+01 
~.51£+01 
2.€6£+01 
2.90E-t01 
3.09[+01 
3.45E+Ol 
3.82£+01 
4.00£+01 
-1.11E+01 
4.11£+01 
.J. 4 6[+01 
4.90E-t01 
5.i1E+Ol 
6.38£+01 
8.05[+01 
B.56E+Ol 
9.20[+01 
1.00£+02 
1.00£+02 



~ 

~""'' \0' 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.010 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< • 486 
1 .504 
2 . 542 
3 .581 
4 .625 
5 . 673 
6 .i23 
7 .i77 
8 .835 
9 .897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
14 ].28 
15 1.:-48 
16 ].-18 
]7 1.59 
18 l.il 
19 1-~~ 
20 ).~E! 
•: 1 ? 1 ~, - -. .. 
22 ::.28 
~3 2.~~ 

24 :.:.f-4 
'J ~ ') (J •J 
- '"' 4. • Ci" 

~6 :L05 
2i ~.2i 

28 3.52 
29 3.i8 
::'0 4.06 
31 ·L Ji 
32 4.t;9 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
37 6.i3 
38 i.23 
39 ;.;; 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
·15 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.20E-04 8.32E-05 6.51E-09 
2.40E-04 1.92E-04 1.62E-08 
3.60E-04 3.32£-04 3.00£-08 
6.00E-04 6.38£-04 6.18E-08 
3.60E-04 4.42E-04 4.60£-08 
1.08E-03 1.54E-03 1.72E-07 
7.20E-04 1.18£-03 1.43E-07 
1.32£-03 2.51E-03 3.25E-07 
1.80£-03 3.95£-03 5.50£-07 
2.28E-03 5.7iE-03 8.64E-07 
2.i6E-03 8.0iE-03 1.30E-06 
1.32E-03 4.46£-03 7.70E-07 
2.04£-03 i.96E-03 1.48E-06 
1.56E-03 7.02E-03 1.40£-06 
2.52£-03 1.31£-02 2.81E-06 
].~2£-03 l.lfiE-02 2.66£-06 
1.92~-03 1.33£-02 3.30E-06 
2.1€£-03 l .i3E-02 4.60£-06 
2.88E-03 2.66£-02 i.61E-06 
2.-tOE-03 2.56E-C2 i.Ri£-06 
3.24£-03 4.00£-02 ] .32£-05 
~.ifE-03 3.93E-02 1.3?£-05 
1.68E-o3 2.i6E-r2 1.05£-05 
1.68£-03 3.19£-02 1.31E-05 
1.5~£-03 3.42E-~2 1.51£-05 
1.44E-03 3.65£-02 1.i2E-05 
i.~OE-04 2.10£-02 l.OiE-05 
4.8UE-04 1.62£-02 8.85E-06 
2.40£-04 9.36E-03 5.49E-06 
9.60£-04 4.32E-02 2.73E-05 
4.80£-04 2.50E-02 1.69E-05 
7.20£-04 4.32£-02 3.15£-05 
1.20£-04 8.32E-03 6.51E-06 
6.00E-04 4.80£-02 4.04£-05 
3.60[-04 3.33£-02 3.01£-05 
4.8PE-04 5.12£-02 4.98£-05 
4.80E-04 5.92E-02 6.18£-05 
4.80£-04 6.83£-02 7.67£-05 
3.60£-04 5.92E-02 7.13E-05 
1.20£-04 2.28£-02 2.95£-05 
4.80£-04 1.05£-01 1.4iE-04 
3.60£-04 9.11E-02 1.36£-04 
1.20£-04 3.51£-02 5.64£-05 
3.60E-04 1.22£-01 2.10£-04 
3.60£-04 1.40E-01 2.61£-04 
3.60£-04 1.62£-01 3.23£-04 
6.00E-04 3.12£-01 6.69£-04 
4.80£-04 2.88E-01 6.64E-04 
1.20£-04 8.32£-02 2.06£-04 
0.00£+00 O.OOE+OO O.OOE+OO 

5.26£-02 2.21£+00 3.26£-03 

CUMULATIVE X 
NUMBER SURFACE 

2.28£-01 3.iiE-03 
6.85£-01 1.25£-02 
1.37E+00 2.75£-02 
2.51£+00 5.64E-02 
3.20£+00 7.64E-02 
5.25£+00 1.46£-01 
6.62E+OO 2.00E-01 
9.13E+OO 3.13E-01 
1.26E+01 4.92£-01 
1.69£+01 ;.53£-01 
2.21E+01 1.12£+00 
2.4iE+01 ].32£+00 
2.85[+01 1.68£+00 
3.15£+01 2.00£+00 
3.63£+01 2.59£+00 
4.00E+Ol ~.12E+OO 

4.3€£+01 3.i2E+OO 
4.i7E+Ol 4.50£+00 
~.~2£+01 5.ilE+OO 
5.7€E+Ol 6.8iE+00 
fi. :-!9E+01 8 .l;EE+OO 
6 • ~ 2 E ·H)) l . 0 5 'E + 01 
7.24£+01 l.liE+Ol 
~ ::.t:.:-+·"'1 , '1"'[+01 

I ••• 1; ..... ~~.. • • '"-

i.8~E+Ol 1.47E+Ol 
8.13£+01 1.64E+01 
8.26£+01 l.i3£+01 
8.36E+01 J .~OE+Ol 
8.4CE+01 1.8~E+01 

8.f.SE•Ol 2.0~[+01 

S.f8E+01 2.15E+01 
8.81[+01 2.35[+01 
8.84[+01 2.39£+01 
8.9~£+01 2.61E+Ol 
9.0~£+01 2.7~£+01 

9.11E+01 2.99£+01 
9.20£+01 3.2fE+01 
9.2~[+01 3.57[+01 
9.36£+01 3.83£+01 
9.38£+01 3.~4£+01 

9.47E+01 4.41£+01 
9.54£+01 4.83£+01 
9.5iE+Ol 4.99£+01 
9.63£+01 5.54[+01 
9.iOE+01 6.17£+01 
9.iiE+01 6.91£+01 
9.89£+01 8.32£+01 
9.98[+01 9.62[+01 
].00£+02 1.00[+02 
1.00£+02 1.00£+02 

MASS 
2.00E-04 
6.96E-04 
1.62E-03 
3.52E-03 
4.93£-03 
1.02£-02 
1.46E-02 
2.46E-02 
4 .14E-02 
fi.SOE-02 
1.08£-01 
1.31£-01 
l.i'iE-01 
2.20£-01 
3.06£-01 
3.88£-('1 
4.89£-01 
5. :~OE-0 1 
~.64[-01 

1.11E+OO 
l.='lE+OO 
1.94[+00 
::.26£+00 
Z.€6£-+00 
:~ • l ::: E + 0 0 
~~ • E 5 E-+ 0 0 
~~. 98£+(·0 
4. :?5E+O~I 
4.-12£+00 
5.26[+(;0 
5. i~£+(10 
6.i5E•OO 
6.95£+(10 
8.19E+OO 
9.11£+00 
].06£+01 
l. 25E+Ol 
].49£+01 
1.i1E+01 
1.80£+01 
4!.25E+01 
2. 6•iE+01 

I 

2.84£+01 
3.48[+01 
4.28E+Ol 
5. 28E+ (ll 

i. :~3E+Ol 
0 'J ... l:' (\ 1 
,. o oJ I._.+ • 

1.00£+02 
1 . OOE+(l2 • 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.011 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6· 
7 
8 
9 

10 
11 

"12 
13 
14 
15 
16 
1i 
18 
19 
20 
21 
::2 
23 
2 .• 
,. ... o 
26 
~,-

~ I 

DIA 
.486 
.504 
• 54 2 
.581 
.625 
.673 
.723 
.,.7 

• I I 

.835 

.897 

.964 
1.03 
1 • 11 
1.19 
1.28 
1. ~~8 
1. 4 8 
1.59 
1 • ; 1 
1. 84 
] • 98 
2.12 
2.28 
2.45 
~. 6·1 
2.~3 
3. (•5 
3 ,, -

• .. I 

~. 8 3 .. 2 ' .~ 
29 3.78 
:" 0 -1 • 06 
31 4.3i 
:~2 4.69 
33 5.04 
34 5.42 
35 5.82 
~6 6.26 
3i 6.i3 
38 7.23 
39 ;.;; 
40 8.35 
41 8.97 
42 9.64 

. 43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00£+00 O.OOE+OO 
2.40£-04 2.22£-04 2.00£-08 
9.60£-04 1.02£-03 9.89£-08 
8.40£-04 1.03£-03 1.07E-07 
1.44E-03 2.05£-03 2.30£-07 
3.84£-03 6.32£-03 7.62E-07 
5.16E-03 9.80£-03 1.27£-06 
5.52£-03 1.21£-02 1.69£-06 
6.96£-03 l.i6E-02 2.64£-06 
6.48£-03 1.90£-02 3.05£-06 
8.64E-03 2.92£-02 5.04£-06 
8.88£-03 3.46£-02 6.43[-06 
1.06E-02 4.75£-02 9.49£-06 
9.60£-03 4.99£-02 1.0iE-05 
9.48E-03 5.6~£-02 1.31£-05 
1.l~E-02 8.24E-02 2.04£-05 
9.84£-03 i.88E-O~ 2.10£-05 
1.21E-02 1.12£-01 3.20E-05 
9.96£-03 ].06[-0] 3.27£-05 
1.~2£-02 1.26E-01 4.l5E-05 
9.00E-03 1.28£-01 4.55£-05 
8.40£-03 1.38£-01 5.26E-05 
6.4~£-03 1.23£-01 5.0-IE-05 
4.4~£-03 ~.73E-02 4.2eE-05 
~. 9::E-03 1. 25E-C1l 5. 8~£-05 
5.1cE-03 1.51£-01 i.67E-05 
2.2~E-03 i.iOE-02 4.20E-05 
1.92£-03 i.49E-02 4.39£-05 
1.20E-03 5.40E-02 3.41£-05 
9.60£-04 4.99£-02 3.38£-05 
6.00E-04 3.60£-02 2.62E-05 
i.20E-04 4.99£-02 3.91£-05 
4.80£-04 3.84£-02 3.23£-05 
9.60£-04 8.8iE-02 8.02E-05 
i.20E-04 7.69£-02 i.4iE-05 
6.00E-04 i.40E-02 i.i2E-05 
3.60£-04 5.13E-02 5.i5E-05 
6.00E-04 9.86£-02 1.19E-04 
3.60£-04 6.83£-02 8.85£-05 
S.OOE-04 1.32£-01 1.83£-04 
3.60£-04 9.11£-02 1.36£-04 
7.20£-04 2.10£-01 3.38£-04 
1.20E-04 4.05E-02 7.00£-05 
1.20£-04 4.68£-02 8.69£-05 
2.40£-04 1.08£-01 2.16£-04 
2.40£-04 1.25E-01 2.68E-04 
2.40£-04 1.44£-01 3.32E-04 
3.60£-04 2.50£-01 6.18£-04 
O.OOE+OO 0.00£+00 0.00£+00 

1.86£-01 3.54£+00 3.53£-03 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO 
0.00£+00 
1.29E-01 
6.46£-01 
1.10£+00 
1.87E+OO 
3.94£+00 
6.72[+00 
9.69£+00 
1.34£+01 
1.69£+01 
2.16£+01 
2.64£+01 
3.20£+01 
3.72[+01 
4.23£+01 
4.8iE+01 
5.40£+01 
6.05£+01 
6.5~£+01 
i.]4£+01 
i.62E+Ol 
S.(l';'£+01 
S.42E~Ol 

8.66E+Ol 
8.93[+01 
9.21E+01 
~.33£+01 
9.43£+01 
9.50£+01 
9.5~£+01 
9.58£+01 
9.62£+01 
9.64£+01 
9.i0E+01 
9.i4E+01 
9.i7E+Ol 
9.i9E+01 
9.82£+01 
9.84[+01 
9.8iE+01 
9.89[+01 
9.93£+01 
9.94[+01 
9.94£+01 
9.95£+01 
9.9i£+01 
9.98£+01 
1.00£+02 
1.00£+02 

0.00£+00 
0.00£+00 
6.26E-03 
3. 51E-02 
6.42E~02 
1.22£-01 
3.01£-01 
5.77E-01 
9.19£-01 
1.42£+00 
1.95£+00 
2.78£+00 
3.i6E+OO 
5.10£+00 
6.51E+OO 
8.12£+00 
1.04£+01 
1.27£+01 
1.58£+01 
1.88£+01 
2.24£+01 
2.60£+01 
2.99£+01 
3.24£+01 
3. £)1 E+01 
:~. ~; £ + () 1 
4. ~~~£+01 
4.61£+01 
4.82£+01 
4.9i£+01 
5.11[+01 
5.2:?.£+01 
5.36£+01 
5.4iE+01 
5.i2E+Ol 
5.93£+01 
6.14£+01 
6.29£+01 
6.5iE+01 
6.i6E+01 
7.13£+01 
7.39£+01 
7.98£+01 
8.10£+01 
8.23£+01 
8.54£+01 
8.89£+01 
9.29£+01 
t.00£+02 
1.00£+02 

MASS 
0.00£+00 
O.OOE+OO 
5.68£-04 
3.37E-03 
6.42£-03 
1.29£-02 
3.45£-02 
7.06£-02 
1.18£-01 
1.93£-01 
2. 80£-(11 
4.23£-01 
6.05£-01 
8.i4E-01 
1.18£+00 
1.55£+00 
2.13£+00 
2.i2E+OO 
3.63£+00 
4.56£+00 
5.i4£+00 
i. 03E+C•O 
8. :,2£+00 
o o:.l:'+(·O .... ..,, .... ' . 

1 1 .,- fi] • ... !.. + ... 
l. 2SE+Ol 
1.5(1£+01 
] . 62£+(1] 
1.; 4 £+('1 
1. 84[+01 
1. 94£+(11 
2.01[+01 
2.12£+01 
2.21E+l'1 
2.44£+01 
2.65[+01 
2.8iE+01 
3.04£+01 
3.3iE+Ol 
3.61:£+01 
4.14£+01 
4.5~£+01 
5.49£+01 
5.69£+(11 
5.94£+01 
6.55£+01 
i.31E+Ol 
8.25£+01 
1.00£+02 
1.00£+02 

• 



.) 

~ 

w 
0 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUTS 9.012 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
:!1 
~? --2J 
'>" -"i ,, . 
-~ 
26 ., .. 
~ I 

28 
29 
30 
31 
32 
33 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 . 11 
1.19 
1.28 
1.38 
1 • 4 8 
1.59 
1 • 71 
1.84 
1.98 
2. 12 
2.2& 
2.-15 
':1 l! f ··"1 
2.H~ 

3.05 
~~ ") -
••• : • w I 

~ ... :. 2 
~.i8 

·L06 
-L37 
·L 69 
5.04 

34 5.42 
35 5.82 
36 e.~s 
37 6.73 
")a - ') ... 
'"'O I •.., .;J 

39 ...... 
I • ' I 

40 8.35 
41 8.97 
4 2 9. 64 
43 10.3 
44 11.1 
45 11.9 

·46 12.8 
'4i 13.8 
48 14.8 

) 15.-a 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

O.OOE+OO 0.00£+00 O.OOE+OO 
1.20£-04 9.60£-05 8.08£-09 
0.00£+00 0.00£+00 O.OOE+OO 
2.40£-04 2.55£-04 2.47£-08 
2.40£-04 2.95£-04 3.07£-08 
1.20£-03 1.71£-03 1.92£-07 
7.20£-04 1.18£-03 1.43£-07 
1.68£-03 3.19£-03 4.13£-07 
2.04£-03 4.47£-03 6.23£-07 
2.28£-03 5.77£-03 8.64£-07 
1.80£-03 5.26£-03 8.47£-07 
3.00E-03 1.01£-02 1.75E-06 
2.76E-03 1.08£-02 2.00£-06 
2.64E-03 1.19£-02 2.3iE-06 
3.48£-03 1.81£-02 3.88£-06 
3.12£-03 1.87£-02 4.32£-06 
4.0a£-03 2.83£-02 i.OOE-06 
3.24£-03 2.59£-02 6.90£-06 
3.36E-03 3.11£-02 8.88£-06 
3.36E-03 3.59£-02 1.10£-05 
2.88E-03 3.55E-02 1.17£-05 
2.16E-03 3.08£-02 1.09£-05 
3.36E-v3 5.52£-02 2.11E-05 
2.64[-03 5.01£-02 2.05£-05 
1.80£-03 3.9!E-02 1.7~E-05 
1.32E-t3 3.34£-02 1.58E-05 
1.2or-o3 3.51E-02 1.i8E-u5 
7.~0E-04 2.43£-02 1.33E-05 
8.40£-04 3.27£-02 1.S2E-05 
1.08£-03 ~.86£-02 3.07£-05 
4.80£-04 2.50£-02 1.69E-05 
4. 8CE-04 2. 88£-02 2. 1 C:E-05 
7.20£-04 4.99£-02 3.~1£-05 
6.00[-04 4.80£-02 4.04£-05 
3.60£-04 3.33£-02 3.01£-05 
0.00£+00 0.00£+00 0.00£+00 
3.60£-04 4.44£-02 4.63£-05 
2.40£-04 3.42£-02 3.8:£-05 
4.80£-04 i.89E-02 9.51£-05 
7.20E-04 1.3iE-Ol t.7i£-04 
3.60£-04 7.89£-02 1.10£-04 
0.00£+00 O.OOE+OO O.OOE+OO 
2.40£-04 i.02£-02 1.13£-04 
1.20£-04 4.05£-02 7.00£-05 
3.60£-04 1.40£-01 2.61£-04 
O.OOE+OO 0.00£+00 O.OOE+OO 
1.20£-04 6.24£-02 1.34£-04 
0.00£+00 0.00£+00 0.00£+00 
1.20£-04 8.32£-02 2.06£-04 
O.OOE+OO 0.00£+00 0.00£+00 

6.31£-02 1.55£+00 1.63E-03 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO 0.00£+00 
1.90£-01 6.18£-03 
1.90£-01 6.~8£-03 
5.70£-01 2.26£-02 
9.51£-01 4.16£-02 
2.85£+00 1.52£-01 
3.99£+00 2.28£-01 
6.65E+OO 4.33£-01 
9.89£+00 7.21£-01 
1.35£+01 1.09£+00 
1.63[+01 1.43£+00 
2.11E+01 2.08£+00 
2.55£+01 2.78£+00 
2.97£+01 3.54£+00 
3.52£+01 4.71£+00 
4.01[+01 5.92£+00 
4.66£+01 i.74E+OO 
5.)7[+01 9.41£+00 
5.70£+01 1.14£+01 
6.24£+01 1.3iE+01 
6.69£+01 1.60[+01 
i.03E+01 1.80£+01 
i.5i£+01 2.15£+01 
7.9~£+01 2.~~£+01 
g,zi£+01 2.i~E+01 

8.~8£+01 2.95£+01 
8.67£+01 3.17£+01 
8.i8E+Ol 3.33£+01 
8.92£+01 3.54£+01 
9.09£+01 3.~5E+Ol 
9.1GE+01 4.01£+01 
9.2~[+01 4.20£+01 
9.35£+01 4.5~E+01 
9.45£+01 4.63£+01 
9.51£+01 5.04£+01 
9.51[+01 5.04£+01 
9.56£+01 5.33£+01 
9.60£+01 5.55£+01 
9.68£+01 6.06[+01 
9.i9E+01 6.94£+01 
9.85£+01 i.45E+01 
9.85£+01 7.45£+01 
9.89[+01 7.90£+01 
9.90£+01 8.16£+01 
9.96[+01 9.06£+01 
9.96£+01 9.06£+01 
9.98£+01 9.46£+01 
9.98£+01 9.46[+01 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

MASS 
0.00£+00 
4.96£-04 
4.96£-04 
2.02£-03 
3.90£-03 
1.57£-02 
2.45£-02 
4.99£-02 
8.81£-02 
1.41£-01 
1.93£-01 
3.01£-01 
4.24£-01 
5.70£-01 
8.08£-01 
1.0i£+00 
1.50£+00 
1.93£+00 
2.4iE+OO 
3.15£+00 
3.87£+00 
4.54£+00 
5.84£+00 
7.10£+(.10 
8.1iE+OO 
~.l~E+OO 

l.O:!E+01 
1.10E+ul 
1.22[+()1 
1.--11£+01 
1.f,~E+Ol 

1.6~£+01 
1 . B8E+ (J 1 
:?.13E+01 

.2. ~2E+01 
'2.:.i~E+01 

2.60£+01 
2.B~E+Ol 
3.4:!£+01 
4.51[+01 
5.19£+01 
5.19[+01 
5.88£+01 
6.31£+01 
7.91£+01 
i.91E+01 
8.73£+01 
8.i3E+Ol 
1.00£+02 
1.00[+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.013 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
.., ') --
~ ~i 

~--~ 

25 
:!6 
,., -
.:. ' 

DIA 
• 486 
.504 
• 542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1. 03 
1 • ] 1 
1 • 19 
1. 28 
1. 38 
1 • -18 
1.59 
1 • ; 1 
1.84 
1.98 
2.12 
r. ''8 -. -
2.45 
2.64 
:!.83 
~.05 
') 2-... . ' 

28 3.52 
:.:9 3.i8 
30 ·L 06 
31 ·L 37 
:~2 4.69 
33 5.0~ 

34 5.-12 
35 5.82 
36 6.26 
3i 6.i3 
~18 7. 23 
39 7.i7 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
~5 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

0.00£+00 0.00£+00 0.00£+00 
2.40£-04 1.92£-04 1.62£-08 
1.20£-04 1.11£-04 1.00E-08 
6.00£-04 6.38£-04 6.18£-08 
6.00£-04 7.36£-04 7.67£-08 
9.60£-04 1.37£-03 1.53E-07 
1.44£-03 2.37£-03 2.86£-07 
2.28£-03 4.33£-03 5.61£-07 
3.12£-03 6.84£-03 9.53£-07 
3.36£-03 8.51E-03 1.27£-06 
3.00E-03 8.77£-03 1.41£-06 
3.48£-03 1.18£-02 2.03£-06 
3.12£-03 1.22£-02 2.26E-06 
4.08E-03 1.84£-02 3.6iE-06 
4.32£-03 2.25£-02 4 .. 82£-06 
4.08£-03 2.-15£-02 5.65£-06 
4.68[-03 3.24£-02 8.03£-06 
4.92£-03 3.94£-02 1.05£-05 
4.92£-03 4.55£-02 1.30£-05 
4.80E-03 5.12E-02 1.5iE-05 
4.56E-03 5.62£-02 1.8€E-05 
5.40E-03 7.69£-02 2.73£-05 
5.28£-03 8.68£-02 3.31£-05 
1.92£-03 3.64£-0~ 1.49£-05 
2.88£-03 6.31£-02 2.i8E-05 
1.44£-03 3.6~£-02 1.72E-05 
1.68£-03 -1.91£-02 2.50£-05 
8.40£-04 2.84£-02 1.56£-05 
2.16£-03 8.-12£-02 .J.94E-05 
2.40£-04 1.08£-02 6.82£-06 
4.80£-04 2.50£-02 1.69£-05 
3.60£-04 2.16£-02 1.57£-05 
4.80£-04 3.33£-02 2.61£-05 
3.60E-04 2.88£-02 2.42£-05 
2.40£-04 2.22£-02 2.01£-05 
1.~0£-04 1.28£-02 1.24£-05 
2.40£-04 2.96£-02 3.09£-05 
l.~OE-04 1.71£-02 1.92E-05 
1.20£-04 1.97£-02 2.38£-05 
1.20£-04 2.28£-02 2.95£-05 
2.40£-04 5.26£-02 7.33£-05 
4·.soE-04 1.22r-o1 1.82£-04 
2.40£-04 7.02£-02 1.13£-04 
1.20£-04 4.05£-02 7.00£-05 
1.20£-04 4.68£-02 8.69£-05 
2.~0£-04 l.OSE-01 2.16£-04 
3.60£-04 1.8iE-01 4.01£-04 
O.OOE+OO O.OOE+OO 0.00£+00 
2.40E-04 1.66£-01 4.12£-04 
0.00£+00 O.OOE+OO 0.00£+00 

8.52£-02 1.85£+00 2.08£-03 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO O.OOE+OO 
2.82£-01 1.04£-02 
4.23£-01 1.64£-02 
1.13£+00 5.09£-02 
1.83£+00 9.08£-02 
2.96£+00 1.65E-Ol 
4.65£+00 2.93£-01 
7.32£+00 5.28E-Ol 
1.10£+01 8.98£-01 
1.49£+01 1.36£+00 
1.85£+01 1.83£+00 
2.25£+01 2.47£+00 
2.62£+01 3.13£+00 
3.10£+01 4.13£+00 
3.61£+01 5.34£+00 
.J.08E+01 6.67£+00 
4.63£+01 8.43[+00 
5.21E+01 1.06£+01 
5.i9E+01 1.30£+01 
6.35£+01 1.:~8£+01 
6.e9E+01 1.88E~01 
7.52£+01 2.30[+01 
8.14E+01 2.iiE+01 
8 .J -- 01 • •·' I !:. + 
8.70E+Ol 
8.87£.,.01 
9.0iE+01 
9.liE+01 
9.~::![+01 
9.4f.E+Ol 
9.51£+01 
9.55E+01 
9.61£+01 
9.65£+01 
9.68[+01 
9.69[+01 
9.72[+01 
9.73£+01 
9.i5£+01 
9.76£+01 
9.79£+01 
9.85£+01 
9.8iE+01 
9.89£+01 
9.90£+01 
9.93£+01 
9.97£+01 
9.97£+01 
1.00£+02 
1.00£+02 

,., o-r- 0'1 ~ ..... ,_+ 
::L31E+01 
3.::1£+01 
:;.iiE+Ol 
3.93[+01 
4.3tE+Ol 
-1. 44f+(J1 
4. 58E+<' 1 
4.69£+01 
4.8iE+01 
5.03£+01 
5.15£+01 
5.22E+01 
5.3BE+01 
5.4iE+Ol 
5.58[+01 
5.i0E+01 
5.99£+01 
6.65£+01 
;.03£+01 
7.25£+01 
7.50£+01 
8.09£+01 
9.10E+01 
9.10£+01 
1.00£+02 
1.00£+02 

MASS 
0.00£+00 
7.77£-04 
1.26£-03 
4.23£-03 
7.92£-03 
1.53£-02 
2.90£-02 
5.60£-02 
1.02£-01 
1.63£-01 
2.31£-01 
3.29£-01 
4.37£-01 
6.14£-01 
8. 46£-01 
1.12£+00 
1.50£+00 
2.01E+OO 
2.63£+00 
3.39[+00 
~.28[+00 

5.60E+OO 
i.lYE+OO 
7.~1E•CO 
9.2-aE+OO 
1.01£+01 
1.13£+01 
l.:.:0£+01 
1.-a~E+Ol 
1 . .. , i £+ 01 
1.55£+01 
1.63£+01 
1.i6E+Ol 
1.8iE+Ol 
1.9iE+Ol 
2.03£+01 
2.18[+01 
2.27£+01 
2. ~i8E+01 
2.53£+01 
2.88£+01 
3.i5£+0l 
4.30£+01 
-&.63[+01 
5.05£+01 
6.09[+01 
8.02£+01 
8.02£+01 
t.OOE+02 
1.00[+02 



.. 

~ w 
~ 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.014 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 ·SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
]6 
17 
18 
19 
20 
21 
?? ...... 
23 
24 
?. ... o 
26 ,,.. 
.. I 

~8 
:!9 
30 
31 
32 
33 
34 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 . 11 
1.19 
1.28 
1.38 
1.48 
1.59 
1.i1 
1.84 
1.98 
2.12 
2.28 
2.45 
2.64 
2.83 
3.05 
3 ?-• ._ I 

3.52 
3.i8 
-L06 
-L37 
4.69 
5.04 
5.-12 

.,. - 8? _, 0 ~. ... 

36 6.26 
37 6.73 
38 7.23 
39 ,., .. -

' o I I 

-tO 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

O.OOE+OO O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO O.OOE+OO 
3.60£-04 3.83£-04 3.71£-08 
8.40£-04 1.03£-03 1.07£-07 
1.20£-03 1.71£-03 1.92£-07 
1.44£-03 2.37£-03 2.86£-07 
2.64£-03 5.01£-03 6.50£-07 
3.96E-03 8.68£-03 1.21£-06 
3.l2E-03 7.90£-03 1.18£-06 
4.80£-03 1.40£-02 2.26£-06 
4.20£-03 1.42£-02 2.45£-06 
2.88£-03 1.12£-02 2.09£-06 
5.52£-03 2.49£-02 4.96£-06 
4.44£-03 2.31£-02 4.95£-06 
4.80£-03 2.88£-02 6.64£-06 
6.7"2.£-03 4.66£-02 1.15£-05 
6.84£-03 5.48£-02 1.46£-05 
6.96£-03 6.43£-02 1.84£-05 
i.OSE-03 i.56E-02 2.32£-05 
5.16[-03 6.36[-02 2.10£-05 
5.04£-03 7.18£~02 2.55£-05 
5.52£-03 9.07£-02 3.46£-05 
2.04£-03 3.87E-02 1.59E-05 
3.1~E-0~ 6.84£-02 3.01£-05 
2.i6E-03 6.99E-02 3.31£-05 
2.2~£-03 6.67E-02 3.39£-05 
1.92E-03 6.48E-02 3.54£-05 
1.:.2E-03 5.15£-02 3.02E-05 
;.~OE-04 3.24£-02 2.05£-05 
2.~0£-04 1.25£-02 8.46£-0t 
9.60£-04 5.76£-02 4.20E-05 
3.60£-04 2.50£-02 1.95E-05 
6.00E-04 4.80£-02 4.04£-05 
3.60£-04 3.33[-02 3.01[-05 
3.60£-0~ 3.84E-02 3.73£-05 
4.80E-04 5.92£-02 6.18£-05 
i.20E-04 1.03£-01 1.15£-04 
3.60£-04 5.92£-02 7.13£-05 
i.20E-04 1.37£-01 1.77£-04 
2.40E-04 5.26£-02 7.33£-05 
1.20E-04 3.04£-02 4.55£-05 
2.40£-04 7.02£-02 1.13£-04 
1.20£-04 4.05£-02 7.00£-05 
2.40£-04 9.36£-02 1.i4E-04 
1.20£-04 5.40£-02 1.08£-04 
0.00£+00 O.OOE+OO O.OOE+OO 
3.6CE-04 2.16£-01 4.98£-04 
3.60£-04 2.50£-01 6.18[-04 
O.OOE+OO 0.00£+00 O.OOE+OO 

1.05£-01 2.38£+00 2.68£-03 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO 0.00£+00 
O.OOE+OO O.OOE+OO 
0.00£+00 6.00£+00 
3.44£-01 1.61£-02 
1.15£+00 5.93£-02 
2.29E+00 1.31£-01 
3.67£+00 2.30£-01 
6.19£+00 4.41£-01 
9.98£+00 8.05£-01 
1.30£+01 1.14£+00 
1.75£+01 1.73£+00 
2.l6E+Ol 2.32£+00 
2.43E+01 2.79£+00 
2.96£+01 3.84£+00 
3.38[+01 4.81£+00 
3.84£+01 6.02E+OO 
4.48E+Ol 7.9iE+OO 
5.1-lE+Ol 1.03£+01 
5.80E+01 1.30£+01 
6.48£+01 1.61£+01 
f:.9iE+01 1.8EE+01 
7.4SE+Ol 2.18£+01 
- oc- 01 ? ·~r-o1 , .... ~·t..+ ... ~\.i 'r 

8.lSE+01 2.73£+01 
8.~7£+01 ~.01E+01 

8.7~£+01 3.31£+01 
8.9~E+01 3.59E+01 
9.14£+01 3.86E+01 
9.2iE+01 4.0iE+01 
9.33£+01 4.21[+0] 
9.36E+01 4.26£+01 
9.45£+01 4.50£+01 
9.4BE+Ol 4.61£+01 
9.54£+01 4.8lE+01 
9.58£+01 4.95£+01 
9.61£+01 5.11£+01 
9.€6[+01 5.36[+01 
9.72£+01 5.79£+01 
9.i6E+01 6.04E+01 
9.83£+01 6.61E+01 
9.85[+01 6.83£+01 
9.86£+01 6.96E+01 
9.89E+01 7.26£+01 
9.90E+01 · 7.43£+01 
9.92£+01 7.82£+01 
9.93E+01 8.05£+01 
9.93£+01 8.05£+~1 

9.9iE+01 8.95£+01 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

MASS 
O.OOE+OO 
0.00£+00 
O.OOE+OO 
1.39£-03 
5. 40£-03 
1.26£-02 
2.32£-02 
4.75£-02 
9.27£-02 
1.37£-01 
2.21E-01 
3.13£-01 
3.91£-01 
5.76£-01 
7.61£-01 
1.01£+00 
1.44[+00 
1.9SE+OO 
2.6i£+00 
3.5-IE+OO 
4. ~-i ~E+OO 
5.~8E+OO 
c. 5 i£+(\(1 
i.lri£+00 
"' •• u r + ,., o C• • _. .... \.• 

9.5~E+GO 
l.Oe:E+Ci1 
1.21E+C1 
1 '.l '.1 E · 01 ..... - .,. 
1.40E+01 
1. 4 ~~E+01 
1.59[+01 
1.66E+01 
1.81E+Ol 
.1. 9:~£+01 
~.Of.E+01 

2.30£+01 
" .. 'J E - 1 -. , ~ +ll 
2.99£+01 
3.65£+01 
3.93£+01 
4.10E+Ol 
4.52£+01 
4.';'8[+01 
5. 4 :~E+01 
5.83E+01 
5. 8:-t£+01 
7.69£+01 
1.00£+(12 
1.00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUTS 9.015 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1i 
18 
19 
20 
21 
22 
23 
::.; 
,. 
-=> 
") t• 
- f..l ,, -
- I 

28 
29 
30 
31 
32 
33 
34 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 1 
1 • 19 
1.28 
1.38 
1. 4 8 
1.59 
1 • 71 
1. 84 
1 • 98 
2.12 
2.28 
~.-15 
,., ,. 4 _.tt 

2.83 
3.05 
·~ .... -..... .;. ' 
3 = ") . ..~ .. 
3.i8 
-1 • (J 6 
·L 37 
4.69 
5.0-1 
5. ~ 2 

'J. - 8? ..,:) o .... 
36 6.26 
3i 6.i3 
38 i.23 
39 7.77 
40 8.35 
41 8.9i 
4 2 9. 64 
-13 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: DJ 

CONCENTRATIONS 
NUMBER SURFACE 

0.00£+00 0.00£+00 
O.OOE+OO 0.00£+00 
1.20£-04 1.11£-04 
4.80£-04 5.10E-04 
4.80£-04 5.89£-04 
1.44£-03 2.05£-03 
1.92£-03 3.16£-03 
3.36£-03 6.38£-03 
3.60£-03 7.89£-03 
3.00£-03 7.60E-03 
2.88£-03 8.42£-03 
3.24£-03 1.09£-02 
5.04£-03 1.97£-02 
4.08£-03 1.84£-02 
6.84£-03 3.56£-02 
6.00£-03 3.60£-02 
7.20£-03 4.99E-02 
6.00E~03 4.80E-02 
6.00£-03 5.55£-02 
4.56£-03 4.87£-02 
4.92E-03 6.07£-02 
4.92£-03 7.01£-02 
4.68£-03 i.69E-02 
~.BOE-03 9.11£-02 

HASS 
O.OOE+OO 
0.00£+00 
l.OOE-08 
4.95£-08 
6.14£-08 
2.30£-07 
3.81£-07 
8.27£-07 
1. 1 OE-06 
1.14£-06 
1.35£-06 
1.89E-06 
3.65£-06 
3.67[-06 
7.63£-06 
8.30£-06 
1. 24£-05 
1.28E-05 
1.59E-05 
1.50£-05 
2.00[-05 
2.49£-05 
2.93£-05 
3.73£-05 

"J • '"' E 0 .. • • ') E (l? '"' 4 ..,. - 0 • 
--~~ - J o.~- - - ~.,v~- 0 

2.04£-03 5.16£-02 2.44£-05 
1.~6£-03 4.56£-02 2.32£-05 
1.68£-0J 5.67£-02 3.10£-05 
1.20£-03 ~.68£-02 2.i5E-05 
7.20£-04 3.24£-02 2.05£-05 
9.60E-04 4.99£-02 3.38£-05 
2.40£-04 1.44E-02 1.05£-05 
4.80£-04 3.33£-02 2.61£-05 
2.40£-04 1.92£-02 1.62£-05 
3.60£-04 3.33£-02 3.01£-05 
2.40£-04 2.56£-02 2.49£-05 
3.60£-04 -1.44£-02 4.63£-05 
2.40£-04 3.42£-02 3.83£-05 
2.40E-04 3.95£-02 4.76£-05 
4.80£-04 9.11£-02 1.18£-04 
2.'40£-04 5.26£-02 i.33E-05 
1.20£-04 3.04£-02 4.55E-05 
2.40£-04 7.02£-02 1.13£-04 
1.20£-04 4.05£-02 7.00£-05 
3.60£-04 1.40£-01 2.61E-04 
2.40£-04 l.OSE-01 2.16£-04 
2.40£-04 1.25£-01 2.68E-04 
1.20£-04 7.20£-02 1.66E-04 
0.00£+00 O.OOE+OO O.OOE+OO 
0.00£+00 O.OOE+OO O.OOE+OO 

1.01£-01 1.9iE+OO 1.95£-03 

CUMULATIVE X 
NUMBER SURFACE 

0.00£+00 0.00£+00 
O.OOE+OO O.OOE+OO 
1.19£-01 5.62£-03 
5.95£-01 3.15E-02 
1.07£+00 6.14£-02 
2.50£+00 1.65E-01 
4.40£+00 3.26£-01 
7.74£+00 6.50£-01 
1.13£+01 1.05£+00 
1.43£+01 1.44£+00 
1.71£+01 1.86£+00 
2.04£+01 2.42£+00 
2.54£+01 3.42£+00 
2.94£+01 4.35£+00 
3.62£+01 6.15£+00 
4.21£+01 7.98E+00 
4.93£+01 1.05E+01 
5.52£+01 1.30£+01 
6.12£+01 1.5SE+01 
6.57£+01 1.82£+01 
7.06£+01 2.13£+01 
7.55£+01 ~.49£+01 
8.01£+01 2.SEE+Ol 
8.49£+01 J.3~E+Ol 

8.i4E+01 3.~~£+01 

8.94£+01 3.H8E+Ol 
9.10£+01 ~.11E+Ol 
9.26£+01 4.~0[+0] 

9.38£+01 4.6~£+01 
9.45£+01 4.60£+0) 
9.55[+01 5.06[+01 
9.5iE+01 5.13£+01 
9.62[+01 5.30£+01 
9.64£+01 5.40[+01 
9.6BE+01 5.5iE+01 
9.70[+01 5.70£+01 
9.i4E+01 5.92£+01 
9.i6£+01 6.09[+01 
9.79£+01 6.29E+01 
9.83£+01 6.i6E+Ol 
9.86£+01 7.02E+01 
9.87E+01 7.18£+01 
9.89£+01 7.53E+01 
9.90£+01 i.i4E+01 
9.94E+Ol 8.45£+01 
9.96£+01 9.00£+01 
9.99E+01 9.63£+01 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

MASS 
O.OOE+OO 
O.OOE+OO 
5.13£-04· 
3.05£-03 
6.19£-03 
1.80£-02 
3.75£-02 
7.98£-02 
1.36£-01 
1.94E-Ol 
2.64£-01 
3.61£-01 
5.-1 BE-01 
i.36E-Ol 
1.13£+00 
1.55£+00 
2.19£+00 
2.8~£+00 
3.65£+00 
~ . .;2£+00 
5.4:\E+OO 
f. i ~E+ (lO 
u ':J': E · 0 ~ \,•o44 'r \1 

l.OlE+01 
1.1-4E+Ol 
].~6[.;.(;} 

l. 3~![.;.01 
l.54E+01 
1.68[+01 
1.79£+01 
1.96£+01 
:?.01£+01 
2. 1 :a£+01' 
:?.23E+01 
2.38£+01 
2.51£+01 
2.75E+01 
2.95£+01 
3.1~[+01 

3.i9E+01 
4.1iE+01 
.J.40E+Ol 
4.98£+01 
5.3-iE+01 
6.6iE+01 
i.iB£+01 
9.15E+01 
1.00£+02 
l.OOE+02 
1.00£+02 



1.! • .. 
~ .. 
J .:.: 

~I 

rt 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.016 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

...... 
Vl 
N 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
~0 
21 
~2 
l'l'l _ ... 
24 
.,~ .. ·~ 
26 
'J .. ... 

DIA 
• 486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 11 
1.19 
1 • 28 
1.38 
1. 4 8 
1.59 
1 • ; 1 
l . 84 
1.98 
~.12 
'J ,., 8 ..... 
') . = ....... ..., 
2.64 
2.E3 
:~ • () fi 
:;i.~7 

,., 8 .. : ') .. " . ._.. .... 
,.,9 ., -s 
.. ""' • I 

30 .J.{i6 
31 4.37 
32 4.€9 
33 5.04 
34 5.-12 
35 5.82 
~i6 6.26 
3i 6.73 
38 i.23 
39 7.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.~ 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

0.00£+00 O.OOE+OO 0.00£+00 
0.00£+00 0.00£+00 O.OOE+OO 
0.00£+00 O.OOE+OO 0.00£+00 
0.00£+00 O.OOE+OO O.OOE+OO 
4.80£-04 5.89E-04 6.14£-08 
2.40£-04 3.42£-04 3.83£-08 
2.40£-04 3.95£-04 4.76£-08 
7.20£-04 1.37£-03 1.77£-07 
1.32E-03 2.89£-03 4.03E-07 
6.00£-04 1.52£-03 2.27E-07 
2.40E-04 i.02E-04 1.13£-07 
3.60£-04 1.22£-03 2.10£-07 
1.56E-03 6.09E-03 1.13E-06 
1.08£-03 4.86E-03 9.70£-07 
2.40E-04 1.25£-03 2.68£-07 
3.60£-04 2.)6£-03 4.98£-07 
1.32£-03 9.15£-03 2.27£-06 
3.60£-04 2.88£-03 7.67£-07 
3.60£-04 3.33E-03 9.51E-Oi 
1.08£-03 1.15£-02 3.54£-06 
3.60£-04 4.44£-03 1.4iE-06 
6.00£-04 8.54E-03 3.03£-06 
7.20£-04 1.18£-02 4.51E-06 
1.~0£-03 2.2BE-02 9.33£-06 
i.20E-04 1.58£-02 €.95E-06 
6.00£-04 1.52£-02 7.19£-06 
7.20£-04 2.10E-C2 1.07E-05 
6.00£-04 2.03£-02 l.llE-05 
i.20E-04 2.81£-C2 1.65E-05 
4.80£-0~ 2.16£-02 1.36[-05 
0.00£+00 O.OOE+OO O.OOE+OO 
1.20E-04 7.20£-03 5.25£-06 
3.60£-04 2.50£-02 1.95E-C5 
4.80£-04 3.84£-02 3.23E-C5 
3.60£-04 3.33£-02 3.01E-05 
3.60£-04 3.84£-02 3.73£-05 
4.80£-04 5.92£-02 6.18£-05 
1.20£-04 1.71£-02 1.92E-05 
1.20E-04 1.97£-02 2.38£-05 
O.OOE+OO 0.00£+00 0.00£+00 
O.OOE+OO O.OOE+OO 0.00£+00 
O.OOE+OO 0.00£+00 0.00£+00 
1.20E-04 3.51E-02 5.64£-05 
1.20£-04 4.05£-02 7.00£-05 
0.00£+00 0.00£+00 0.00£+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
1.20E-04 6.24£-02 1.34£-04 
O.OOE+OO O.OOE+OO 0.00£+00 
O.OOE+OO O.OOE+OO 0.00£+00 
0.00£+00 0.00£+00 0.00£+00 

2.00£-02 5.96£-01 5.85£-04 

CUMULATIVE X 
NUMBER SURFACE 

O.OOE+OO O.OOE+OO 
O.OOE+OO Q.OOE+OO 
0.00£+00 0.00£+00 
O.OOE+OO 0.00£+00 
2.40E+OO 9.88E-02 
3.59£+00 1.56£-01 
4.79E+OO 2.22£-01 
8.38£+00 4.52£-01 
1.50£+01 9.3iE-01 
1.80£+01 1.19£+00 
1.92£+01 1.31£+00 
2.10£+01 1.51£+00 
2.87£+01 2.53£+00 
3.41£+01 3.35£+00 
3.53£+01 3.56£+00 
3.71£+01 3.92£+00 
4.37£+01 5.46£+00 
4.55£+01 5.94£+00 
4.i3E+Ol 6.50£+00 
5.2iE+01 8.~3E+OO 
5.~5£+01 9.1~£+00 
5.7f.E+Ol 1.0€£+01 
6.11£+01 l.~lE+01 
6.i]£+('] 1.6..;£+01 
7.07£+01 l.~lE+01 
- 3 - - r. 1 'J • ,. - c· 1 I • I t + ,J - • ~ '- t. + ' 
i.72E+01 2.51E+Ol 
8.02£+01 2.85£+01 
8.38£+01 3.3~£+01 
8.62£~01 3.69£+01 
8.6~E+01 3.6~E+01 
8.68£+01 3.81£+01 
8.S6E+Ol 4.23£+01 
9.1CE~01 4.87£+01 
9.28£+01 5 . .J3E+01 
9.46£+01 6.08£+01 
9.i0E+01 i.Oi£+01 
9.i6E+01 i.35E+Ol 
9.82£+01 7.69£+01 
9.82£+01 i.69E+Ol 
9.82£+01 7.69£+01 
9.82£+01 7.69£+01 
9.88£+01 8.27£+01 
9.94£+01 8.9:£+01 
9.94£+01 8.95£+01 
9.94£+01 8.95£+01 
1.00£+02 1.00E+02 
].00£+02 ].00£+02 
1.00£+02 1.00E+02 
1.00£+02 1.00£+02 

MASS 
O.OOE+OO 
0.00£+00 
O.OOE+OO 
0.00£+00 
1.05£-02 
1.70£-02 
2.52£-02 
5.54£-02 
1.24E-01 
1.63£-01 
1.82£-01 
2.18£-01 
·L11E-01 
5.77£-01 
6.23£-01 
7.08£-01 
1.09£+00 
1.23£+00 
1. ~~9£+00 
1.99£+00 
2.24E+OO 
2.7F.E+OO 
•J - •• - 00 o.l • 0 .:. !:.. + 
5.l~~f+OC 
L: ··1-·c~ V • _; !,. 1" t ~J 

7.5-IE+OO 
~.3i£+[•0 

l.1:;E+OJ 
l . ..J1E+Ol 
1.€-tE+Ol 
1.6.JE+C1 
] - 'J..... c 1 • lw!:.+: 

2.06E+01 
2.€2E+01 
~.13£+01 
3.iiE+01 
4.82£+01 
5.15£+01 
5.56£+01 
5.56£+01 
5.56E+01 
5.£6[+01 
6.52£+01 
7.i2E+01 
i.i2£+01 
i.72E+01 
1.00£+02 
l.OOE ... 02 
1.00£+02 
1.00£ ... 02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.017 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 I 542 
3 .581 
4 .625 
5 .673 
6 .i23 
7 • 7 7 7 
8 • 835 
9 .897 

10 .964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.-iS 
li 1.59 
18 1.71 
19 1.8-t 
~0 1.98 
21 2.1:! 
~2 2.::s 
23 ~.45 
2·1 2.t;..j 
::5 ~.83 
~6 3.05 
2i 3.~7 
'; u 3 • 'J ..o .:~ .... 

~9 3.i8 
30 -1.06 
31 ·L 3i 
32 4.69 
33 5.0-t 
34 5.42 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 1.ii 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
-ti 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

2.40£-04 1.55E-04 1.18£-08 
2.40£-04 1.92£-04 1.62E-08 
2.40£-04 2.22E-04 2.00£-08 
4.80£-04 5.10£-04 4.95£-08 
2.28£-03 2.80£-03 2.92£-07 
2.52£-03 3.59£-03 4.02£-07 
6.00£-03 9.87E-03 1.19£-06 
5.40E-03 1.03£-02 1.33£-06 
7.32£-03 1.61£-02 2.24£-06 
8.64£-03 2.19£-02 3.27E-06 
1.03£-02 3.02£-02 4.85£-06 
9.96£-03 3.36£-02 5.81£-06 
8.52£-03 3.32£-02 6.17£-06 
1.19£-02 5.35£-02 1.07£-05 
1.2iE-02 6.62£-02 1.42£-05 
1.i6E-02 1.06£-01 2.4-tE-05 
1.4-IE-02 9.98£-02 2.47£-05 
1.3iE-02 1.10E-Ol 2.91E-05 
1.-13£-02 1.32E-01 3.7iE-05 
].50[-02 1.60£-01 -1.92£-05 
1.06£-02 1.30E-Ol 4.30£-05 
l.31E-02 l.P.6E-01 6.61£-05 
1.~2£-02 ~.OlE-01 i.6iE-C5 
9 . -; ~ E- 0 3 J • 8 ..:J E- (!1 7 . f, € E- 0 5 
6.96£-03 l.f3E-01 6.i2E-U5 
i . 56 E- (; 3 i • ~ 1 E- 0 1 9 . 0 f, E- 05 
3.36£-03 9.8~£-02 4.99£-05 
:!.i6E-03 9.32£-02 5.09E-05 
1.92£-03 7.49E-02 4.3SE-05 
1.56£-03 7.02E-02 4.43£-05 
i.~OE-04 3.i4E-02 2.54E-05 
1.20£-03 i.20E-02 5.25E-05 
4.80£-04 3.33£-02 2.61£-05 
2.40£-04 1.92£-02 1.62£-05 
9.60£-04 8.8iE-02 8.02E-05 
i.20E-04 7.69£-02 7.47E-05 
6.00£-04 7.-tOE-02 7.72£-05 
6.00£-04 8.5-tE-02 9.~8£-05 
1.~0£-04 1.9iE-02 2.38£-05 
.J.80E-04 9.11£-02 1.18E-04 
2.40£-04 5.26£-02 7.33£-05 
2.40£-04 6.08£-02 9.09E-05 
1.20£-04 3.51E-02 5.64£-05 
0.00£+00 O.OOE+OO O.OOE+OO 
2.40£-04 9.36£-02 1.i4E-04 
3.60£-0-1 1.62£-01 3.23£-04 
0.00£+00 O.OOE+OO 0.00£+00 
1.20£-0-t i.20E-02 1.66£-0-1 
8.-tOE-0-t 5.82£-01 1.-14£-03 
0.00£+00 0.00£+00 0.00£+00 

2.40£-01 3.93£+00 3.7~£-03 

CUMULATIVE X 
NUMBER SURFACE 

1.00£-01 3.95£-03 
2.00E-01 8.84£-03 
3.00E-01 1:45£-02 
5.01E-01 2.75£-02 
1.45£+00 9.87£-02 
2.50£+00 1.90E-01 
5.01£+00 4.41E-01 
7.26E+OO i.02E-01 
1.03£+01 1.11£+00 
1.39£+01 1.67£+00 
1.82E+01 2.44£+00 
2.24E+Ol 3.29E+OO 
2.59£+01 4.14£+00 
3.09£+01 5.50E+00 
3.62£+01 i.18E+OO 
4.35£+01 9.88£+00 
4.95£+01 1.24£+01 
5.53£+01 1.52£+01 
6.12£+01 1.86[+01 
6.7:£+01 2.26E+01 
i.l9E+01 2.60£+01 
7.i3E+Ol 3.07F.+01 
8.2~£+01 3.58E+01 
8.65E•Ol 4.05E+01 
~.9~£+01 4.4~E+01 
9.~5£+01 4.93E+01 
9.39£+01 5.1EE+Ol 
9.51£+01 5.41[+01 
9.59E+01 5.61E+01 
9.6~£+01 5.i8£+01 
9.EBE+01 5.88£+01 
9.73£+01 6.06£+01 
9.i5E+01 6.15£+01 
9.7fE+01 6.20£+01 
9.80£+01 6.42£+01 
9.83£+01 6.62£+01 
9~86£+01 6.81£+01 
9.88£+01 i.02E+01 
9.89E+01 i.OiE+01 
9.91£+01 i.31E+01 
9.92£+01 7.44£+01 
9.93E+01 7.59£+01 
9.93£+01 i.68E+01 
9.93[+01 7.68£+01 
9.94£+01 7.92£+01 
9.96£+01 8.33£+01 
9.96£+01 8.33£+01 
9.96£+01 8.52E+Ol 
1.00£+02 1.00£+02 
1.00E+02 1.00£+02 

MASS 
3.15£-04 
7.47£-04 
1.28£-03 
2.60E-03 
1.04E-02 
2.12£-02 
5.30E-02 
8.85E-02 
1.48£-01 
2.36E-01 
3.66£-01 
5.21£-01 
6.86E-Ol 
9.i2E-Ol 
1.35£+00 
2.00£+00 
2.66E+00 
3.44£+00 
4.45[+00 
5.ii£+ClC 
6. 92E+0(l 
8.€9£+00 
l.OiE+Ol 
1. :.:f.[+lll 
l . .J6E+Ol 
l.iCE+Ol 
l . S ~; E+ 01 
1.9iE+Ol 
2.08£+01 
2.20E+Ql 
2.2iE+Ol 
2.41£+01 
2 . .;8£+01 
2.52£+01 
2.i4E+01 
2.94£+01 
3.15E+Ol 
3.40£+01 
3.4iE+01 
3.78£+01 
~·. 98£+01 
·L22E+Ol 
-t.3i£+01 
4.3iE+Ol 
4.8-t£+01 
5.i0E+01 
5.iOE+Ol 
6.14£+01 
1.00£+02 
1.00£+02 



........ , 
Y,.) 
w 

LAST 

CHNL DIA 
< • 486 
1 .504 
2 • 542 
3 .581 
4 • 625 
5 . 673 
6 .723 
7 .777 
8 .835 
9 • 897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.48 
17 1.59 
18 1.i] 
] 9 1 • &4 
20 1.~8 
,, 1 , ] , .. -. .. 
')? •; r; S -- -. ~ 
::!3 ~.~5 
2 4 ~. l; 4 
:.!5 2.~J 
') 6 .. ( • - .. ~ • : :> 
2i 3.:::; 
') 8 ·~ : ') ... ...... .. J-
29 ::3.":8 
30 4.06 
31 -L 37 
32 ~.€9 
~3 5.04 
34 5.-t2 
35 5.82 
:i 6 6 • ::6 
3i 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.97 
4 2 9. 64 
~3 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 9.018 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.20E-04 7.21E-05 5.25£-09 
1.20E-04 9.60£-05 8.08£-09 
1.20£-04 1.11£-04 1.00£-08 
3.60£-04 3.83£-04 3.71£-08 
9.60£-04 1.18E-03 1.23£-07 
1.32£-03 1.88£-03 2.11£-07 
3.00E-03 4.93E-03 5.95E-07 
3.60£-03 6.84£-03 8.86£-07 
5.16E-03 1.13E-02 1.58£-06 
4.20£-03 1.06E-02 1.59£-06 
6.00£-03 1.75£-02 2.82£-06 
4.92£-03 1.66£-02 2.87E-06 
7.32£-03 2.86£-02 5.30£-06 
8.16£-03 3.67£-02 7.33£-06 
6.84£-03. 3.56£-02 7.63E-06 
7.92£-03 4.76£-02 1.10£-05 
8.52E-03 5.91£-02 1.46£-05 
8.54t-03 6.92E-02 1 .84E-05 
5.64£-03 5.21E-02 1.49E-05 
8.88£-03 9.48£-02 2.91£-05 
i.44E-03 9.1iE-02 3~03E-05 
6.00[-03 8.54£-02 3~03£-05 
? ') 1 £- 0 ., :. ... ,. E- 0 '' " (i 3 E- 'i. ~·-~ ~ ~ •• ~ ~ -· ~o 
3.50E-03 6.83£-02 2.80£-0~ 
·..~ ,. 0-- 0 ., 6 : c: E- 0? ? 8 c-- 0 • ~.v ~ ~ ·~o • -~ ~L o 
~.~OE-03 6.08E-02 2.87£·05 
2.88E-03 8.42£-02 4~28£-05 
1.4~£-03 4.E6E-02 2.66£-05 
9.60£-04 3.74£-02 2.20£-05 
9.60£-04 4.32E-02 2.73£-05 
8.~0E-04 4.37£-02 2.96£-05 
9.60£-04 5.76£-02 4.20£-~5 
O.OOE+OO O.OOE+OO O~OOE~OO 

7.20E-04 5.76E-02 4.85£-05 
6.00£-04 5~55£-02 5.01E-05 
~.80£-04 5.12£-02 4.98£-05 
~.40£-04 2.96£-02 3.09£-05 
6.~0£-04 8.54£-02 9158£-05 
4.80£-04 7.89E-02 9.51E-05 
3.60£-04 6~83£-02 8.85£-05 
4.80£-04 1.05£-01 1.4iE-04 
1.20£-04 3.04£-02 4.55£-05 
3~60£-04 1.05£-01 1.69£-04 
3.60£-04 1.22£-01 2.10E-04 
2.40£-04 9.36E-02 1.74£-04 
1.~0£-04 5.40£-02 1.0SE-04 
1.20E-04 6.24£-02 1.34£-04 
4.80£-04 2.88E-01 6.64£-04 
9.60£-04 6.66£-01 1.65E-03 
0.00£+00 O.OOE+OO 0.00£+00 

1.32£-01 3.19£+00 4.23£-03 

CUMULATIVE X 
NUMBER SURFACE 

9.07£-02 2.26£-03 
1.81E-01 5.27£-03 
2.72£-01 8~75£-03 
5.44£-01 2.08£-02 
1.27£+00 5.77£-02 
2.27£+00 1.17£-01 
4.54£+00 2.71£-01 
7.26£+00 4.86£-01 
1.12£+01 8.41£-01 
1~43£+01 1.17£+00 
1.89£+01 1.i2E+00 
2.26£+01 2~25E+OO 
2.81£+01 3.14£+00 
3.43£+01 4.29£+00 
3.95£+01 5.41£+00 
4.55£+01 6.90E+00 
5.19£+01 8.76£+00 
5.8~£+01 1.09£+01 
6.27£+01 1.26£+01 
6.94£+01 1.5:£+01 
7.~0£+01 1.~~E+Ol 
7.96£+01 2.11E+C1 
e.20E+Ol 2.~bE+01 
S.~8£+0l ~.i9E+f:l 

8.i0E+01 2~70E+Ol 
8.88£+01 2.89£+0] 
9.10£+01 3.1fE+Cl 
9.~1E+01 3.SOE+01 
9.28£+01 J.~2E+01 
9.3€£+01 3.:6£+01 
~.42£+01 3.69£~~1 

9.49£+01 3.b7E+01 
9.49£+01 3.~7£+~1 
9.55£+01 4.06£+01 
9. 59£+01 4. 2:::£+01 . 
9.63£+01 4.39£+01 
9.b5E+01 4.4g£+01 
9.69£+01 4.75£+01 
9~73£+01 5~00E+01 
9175£+01 5.21£+01 
9.79£+01 5~54£+01 
9.80£+01 5.64£+01 
9.83£+01 5.97£+01 
9.85E+01 6.25£+01 
9.87£+01 6.64£+01 
9.88£+01 6.81£+01 
9.89£+01 i.01E+01 
9.93£+01 i.91E+01 
1~00£+02 1.00£+02 
1.00E+02 1.00£+02 

MASS 
1.24£-04 
3.15E-04 
5.51£-04 
1.43E-03 
4.33£-03 
9.31£-03 
2.34£-02 
4.43£-02 
8.15E-02 
1.19£-01 
1.86£-01 
2.54£-01 
3.79[-01 
5.52£-01 
7.3~E-01 

9.~1£-01 
1~34£+00 
1.77£+00 
~.12E+OO 
:?.81£+00 
~ • :. :::. E + 0 0 
~. ~4[+(J0 

.;.7~£+00 

t. ~~-E+CO 
C. [J7E+UO 
t-:.i5E+OO 
7.76E+00 
~ •; '" E . (J 1\ """ ........ ..,."", 
8191£~00 

9.£.~£+00 
1.C::E+v1 
1.1~£+01 
l. 1 :!E+Ol 
l.~~£+C1 

1.~6E+Ol 
1.47£+01 
1.55E+01 
l. 'i iE+Ol 
2.00E.;.Ol 
2.21E+Ol 
'J -. E 01 .... :. =· + 
2.6€£+01 
3.06E+01 
3.56£+01 
3.97E.;.01 
4.2~£+01 

4.54E+01 
6.11£+01 
1.00£+02 
1.00E+02 

CHNL 
< 
1 
2. 
3 
4' 
5 
6. 
7: 
8' 
9 

10 
11 
12 
13 
14 
15 
16 
17. 
18 
19 
20 
21 
'J 'J --
~3 

:::4 
?... :> 
~6 
'J ~ 
- I 

28 
~9 

30 
31 .. ~ 
.. 1 .. 

33 
34 
35 
36 
37 

LAST 

DIA 
. 486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 1 
1. 19 
1. 28 
1.38 
1 • 4 8 
1.59 
1 I ; 1 
1. 84 
1~98 

::?.12 
,, ., Q 
-·~~ 

~.~5 
::.64 
') '-'3 
- • C• 

"J C· ::, "' . . "" 
'J 'J
~ •- I 
~ ~2 veO 

3.78 
4~06 
.J. 3; 
4.(;9 
5.04 
5~42 

5.82 
6~26 
6.73 

38 i.23 
'J 9 ~ ~-

w . '·'' 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46. 1218 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: OUT5 9.019 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 500 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 
CONCENTRATIONS 

NUMBER SURFACE HASS 
0.00£+00 0.00£+00 0.00£+00 
1.20£-04 9.60£-05 8.08£-09 
1.20E-04 1.11£-04 1.00£-08 
1.20£-04 1.28£-04 1.24£-08 
3.60£-04 4.42£-04 4~60£-08 
3.60£-04 5.12£-04 5.75£-08 
8.40£-04 1.38£-03 1.67£-07 
7.20E-04 1.37£-03 1.77£-07 
1.68£-03 3.68£-03 5.13£-07 
1.80£-03 4.56£-03 6.82£-07 
1.08£-03 3.16£-03 5.08£-07 
2.28£-03 1.i0£-03 1.33£-06 
2.76£-03 1.08£-02 2.00£-06 
2.40£-03 1.08£-02 2.16£-06 
2~64£-03 1.3iE-02 2.94£-06 
2.16£-03 1~30£-02 2.99£-06 
3~09£-03 2.08£-02 5.15£-06 
3.24£-03 2~!9£-02 6.90£-06 
2.64£-03 2~44£-02 6198£-06 
~.64£-03 2.82£-02 S.6EE-06 
1~92E-03 2.3iE-f:2 7.82E-06 
2.64£-03 3.76E-02 1~33£-05 
1.80£-03 2.96£-02 1.13£-05 
1.32£-03 2.5]£-02 1.03£-05 
1.56E-03 3.42E-C2 1.51£-05 
8~~0£-04 2.13£-02 1~01£-05 
1.08£-03 3.16£-02 1.61E-05 
3160£-04 1.22£-02 6.6~£-06 
4.80£-04 1.8iE-02 1.10£-05 
4~80£-04 2.16£-02 1.36£-05 
1~20E-04 6.24£-03 4~23£-06 
3.60E-04 2.16£-02 1.57£-05 
4~80[-04 3.33£-02 2.6j£-05 
3.60£-04 2.88E-02 2.42£-05 
~.4CE-04 2.22E-02 2.01£-05 
1.20E-04 1.28E-02 1.24£-05 
O.OOE+OO 0.00£+00 O.OOE+OO 
0.00£+00 0.00£+00 0.00£+00 
2.40£-04 3.95£-02 4~76E-05 
3.60£-04 6.83E-02 8.85£-05 
1.20£-04 2.63£-02 3.66£-05 
2.40£-04 6.08£-02 9.09E-05 
0.00£+00 O.OOE+OO 0.00£+00 
1.20£-04 4.05£-02 i.OOE-05 
2.40E-04 9.36£-02 1.i4E-04 
1.20£-04 5.40£-02 1~08£-04 
1.20E-04 6.24£-02 1~34E-04 
2.40E-04 1.44£-01 3.32£-04 
1.20£-04 8.32£-02 2.06£-04 
O.OOE+OO 0.00£+00 O.OOE+OO 

4.70£-02 1.22£+00 1.55E-03 

CUMULATIVE X 
NUMBER SURFACE 

0.00£+00 O.OOE+OO 
2.55£-01 7.85£-03 
5.10£-01 1.69£-02 
7.65£-01 2.73£-02 
1.53E+OO 6.34£-02 
2.30E+OO 1.05£-01 
4.08£+00 2.18£-01 
5.61£+00 3.30£-01 
9.18£+00 6.31£-01 
1.30E+Ol 1~00£+00 
1.53£+01 1.26£+00 
2.02£+01 1.89£+00 
2.60[+01 2.77£+00 
3.11[+01 3.65£+00 
3.67£+01 4.78£+00 
4.13E+01 5.84£+00 
4.77[+01 7.54£+00 
5.46£+01 9.66£+00 
6~02£+01 ].]6£+01 
6~58[+01 1.~0[+01 
619g£+01 1.5~[+01 

7.55£+01 ].90£+01 
7.93£+01 ~.14£~01 
8.21E+01 2~34F+Ol 

8~55£+01 ~.6~£+01 
8.72£+01 2.80£+01 
8.95E+01 3.05E+Ol 
9.03£+01 3.15E+Gl 
9.13E+01 3.31£+01 
9.23£+01 J.~S£+01 

9~26E+C1 :.53£+01 
9.34£+01 3.71£+01 
9.44£+01 3.~8E+Ol 
9.52£+01 4.22E+Ol 
9.5iE+01 ~.40£+01 

9.59£+01 4.50£+01 
9.59£+01 4~50E+01 
9.59£+01 4~50£+01 
9.64£+01 4.83£+01 
9.72£+01 5.38£+01 
9.i4E+01 5.60£+01 
9.80£+01 6.10E+Ol 
9.80£+01 6.10[+01 
9.82E+01 6~43£+01 
9.87E+Ol 7.19£+01 
9.90£+01 7.63E+01 
9.92£+01 8.14£+01 
9.97£+01 9.32£+01 
l.OOE+02 1~00£+02 
1.00[+02 1.00£+02 

MASS 
0.00£+00 
5.22£-04 
1.17£-03 
1.97£-03 
4.95£-03 
8.66£-03 
1.94£-02 
3.09£-02 
6.41£-02 
1.08£-01 
1.41£-01 
2.27£-01 
3.56E-01 
4.96£-01 
6.86£-01 
8.80£-01 
1.21[+00 
1.€6£+00 
2.11£+00 
2.6iE+OO 
~i I 1 b£+(10 
-i.04E+OO 
~~77£+00 

:..-t:£+00 
€.41E+(l0 
i. C:6E+00 
~. 1 OE+C!O 
Ll - ,. - 00 
0 • :'.:. t. + 
9.2-iE+OO 
1~01£+01 

1. O·i£+01 
l~l~E+Ol 

l.:~lE+01 

1.47£+01 
1. t;0£+01 
1~68£+01 
1.68£+01 
1.68E+01 
1.~SE+01 

2.56£+01 
~.i~E+Ol 
3 I 3 8E+ (1 1 
~L 3~E+Ol 
3. 8:iE+ o 1 
4.96E+01 
5.66E-PC1 
6.52E+01 
8.67£+01 
1.00£+02 
1~00£+02 ~ 



.... 
w 
~ 

-·~~ .. --..... .,, 
• ...-:: ,.-:;• • #' 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OCT5 7.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
; 
8 
9 

10 
11 
12 
13 
14 
15 
15 
1 i 
~ 8 
: g 
:o 
::t 
, ': .. -. .:· 
,., 4 

-1 
r')• 

-0 ,., s .... 
,.. -
~ I 

2S 
":;) ....... 
': ·'1 
'"'~ 

: 1 
22 
33 
34 
35 
36 ,, -
''I 
38 
39 
.;o 
-11 
42 
~3 
44 
~5 

DIA 
. 486 
.504 
.542 
.581 
.625 
.6i3 
.i23 
.iii 
.835 
.89i 
.964 
1.03 
1 • 1 1 
1 . 1 9 
1.28 
1 • 3 8 
1 • ~ 8 
1 . :; 9 
1 . i 1 
1 • 8 4 
: • 9 8 
:. l: 
.... "'C: _._:o 
,.... ! ~ 
-. 1 ,, 

,., r.. • 
~.C; 

:.83 
3.{!5 ., .... 
"' • -. I 

3 -? . : .. 
., -8 
.._, • I 

-i.06 
' ~ -"I o V ( 

·L C9 
- 04 
:) . "' 
- • 2 0.; 
- 8, 
;) . ' 
6.~6 
6 -., 

• I ,. 

- .,3 , .... - --I • I I 

S.35 
8.9i 
9.64 
10.3 
i 1 . 1 
11 . 9 

.;s 12.s 
ii 13.8 
48 14.8 

> 15.4 
TCT.~lS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CO~CE~TRATIOSS 
NCMBER StRFACE 

9.96£-03 6.liE-03 
5.64£-03 4.51£-03 
9.48£-03 8.i5E-03 
1.34E-02 1.43E-02 
1.91£-02 2.34£-02 
4.00£-02 5.69£-02 
6.52£-02 l.OiE-01 
9.00£-02 l.i1E-01 
1.02£-01 2.23£-01 
8.i2E-02 2.21£-01 
i.6iE-02 2.24E-01 
6.42£-02 2.17£-01 
5.80£-02 2.26£-01 
5.23£-02 2.36£-01 
4.62£-02 2.~0£-01 
~.19E-02 
3 "'JE-Or. ·~- t. 
? C'~:"-0" ._ • C•C .._. .-

2 4 ·- "'" J ..... -t.J .· . . ... ... ~ 

l.~lE-o: 
1 c-- ~, 

.~~~-~-

1.~4E-O: 
:.~ . .;::-~: 
1 • ~·, 9 E- (t: 
.. '1 ~ E.-, .. ~ ... \. .. \. -
8 :r;r-n~ .......... _ \. ,. 
- ·e- - .. I ., .. - ••• 

• ' - \.1 .. 

8 ~s- .'\., • l !.. -V,. 
• ·-- o~ ··-·~- " ... . "-- " 
3 1 ,, r ,, ,. 

• "-L-\'~ 

~ ";)2:--c':' --. • ,. .... tJ 

'"' • .,E ""1 ... o~ -v 
:.2~£-C'l 
,.. "'1- ..... .::..,·. !:,.-\.'1 
• c.·- r.l 
J • "' '.:..- \,: 

:.c..;r-c1 
~.~:E-Cl 

~.l~E-C': 
::..::E-Oi 
,. c·-- :1. - • , , !:.. -\. "" 

:.::=:-r: 
:.:fE-C'l 
::.~:E-c: 
,.., -:-:.~_;"",, -. '"- "". 
::: • j : E- (t: 
. . . - 0. ...... :~ .. - ..... "" .. "-., ... :-;-_,..1 -·-'-- \. 

~SASS 
4.58£-07 
3.80E-Oi 
7.91£-07 
1.38£-06 
2.44E-06 
6.38£-06 
1.29£-05 
2.21£-05 
3.10£-05 
3.31E-05 
3.61£-05 
3.i5E-05 
4.20£-05 
4.iOE-05 
5•15£-05 
5.80E-05 
- .,..E o· o.o.; - o 
6.1-iE-05 
- c---c· :· • \.1 0 ~ - l ~ 

6.26!:-05 
i.f::E-05 
i.if.E-05 
s . ..;:E-c·.,5 
S . '•- ... -• ., :-~-1.1~ 
o ..... _ o· 
tt;~ • I , • .!. - 0 . ",.._ o~ 
J. • \I-.!..- '~ 

l.~:E-C-1 
1 . 5 r, ::- o..; 
1.:6E-C-i 
8.8f.E-05 
...... _ 0' 
J.~ ... .t.- .... 

.. ,., =-'~="-o~ ~ r:~;.--o, 1.~1'!:--c,.1 ·""-- ...... ·-·- ... ·\·- . 

., ~~E-C~ ~ ~~--01 , s~r-0 4 '' . "-' ,. .., -. ~ -.. ~ .. . .. ~ .. 
2.52£-03 2.02E-01 1.iOE-04 
1.80£-03 1.6€~-01 1.50£-04 
2.16E-03 2.31E-Jl 2.2~E-04 
e.~OE-0~ !.O~E-C1 1.C€E-04 
i.20E-04 l.OZE-01 l.l~E-04 
1 · ·- O" .... .,-- 01 ., a·- 04 • "i -J .t. - ' ~ .;. • "J : L. - .. • :, t. -
6.00E-0~ :.l~E-01 l.48E-04 
4.80E-O~ 1.05E-01 1.4iE-04 
2.40E-O~ €.0€E-02 9.09E-05 
3.60£-0~ l.O~E-01 1.69£-04 
3.60E-0~ 1.2~£-01 2.10£-04 
2.40£-04 9.3€£-02 1.i~E-04 
;.:OE-04 3.Z~E-01 6.4iE-04 
G.Or.E-0~ 3.12E-Ol 6.69£-04 
3.60E-04 ~.16E-Cl 4.9eE-04 
6.00£-0~ 4.16E-Ol 1.03£-03 
o.ocr~r.o o.ocr~oo o.oor+oo 

1.01£+00 P.iiE+OO 5.90E-03 

CUMULATIVE ~ 
NUMBER SURFACE 

9.88£-01 7.03£-02 
1.55£+00 1~22£-01 
2.49£+00 '2.22£-01 
3.82£+00 3.84E-01 
5.i2E+OO 6.51£-01 
9.68E+OO 1.30£+00 
1.61£+01 2.52£+00 
2.51£+01 4.4iE+OO 
3.52£+01 i.01E+OO 
4.38£+01 9.53£+00 
5.14£+01 1.21£+01 
5.i8E+01 1.46£+01 
6.35E+Ol 1.71£+01 
6.8iE+Ol 1.98£+01 
i.33E+01 2.26£+01 
i.i5E•Ol 
8.0iE.;.01 
8.35E•Ol 
8 ::er·o~ . ... - -
0 ~ :. :-. 't ~ C\ • I t,.•- • \,. ..;. 

8.9-1E•C'1 
9.09E+Cl 
S.~:E~Cl 
,... J':'';" .. f\1 
;::t'. ,. - . \.' ..&. 

0 . .,';" •. ,, 
-.• • -. , . ..._ • V • 

9 =~•-''1 • ...,•-- • \,I 

9. r 9r~c·~ 
"'c·-·'•1 ~ • ...., I~~~~ 

g.73E•C1 
g -s-·c· ~ • I ~ _,.. •! 

9.8CE+01 
0 0?:"•0~ ,, • V''-. "" 
0 sr-·o· ... • u.t.~ -' 
9.89!+01 
9.POE+01 
9 01)- 04 ...... ~+ J 

9 0"::"-(•1 ...... , . ..._ ' ... 
9.9~[+01 

9.95[+01 
9.9€E+Ol 
S.9iE+01 
9.97E.f.Ol 
9.9iE+Ol 
9.9iE+Ol 
9.SSE+01 
9.9f:E+Ol 
9.~~!+01 

9.99£+01 
l.OOE-0: 
1.00[+02 

"··r·ot .... o ... _~ 
2.8CET01 
3.0EE+Ol 
3.2SE-!-Ol 
3.~:E•Ol 
~.ifE+01 
~.(12£-01 

-i. :::~f.,-(,1 
~. :.:::+:)] 
~ . i 7E ~ c~ 1 
:: . ~,:E..- c.·1 
.. ,..--·"· .. .. - . 
t,.J • - • - "-· .. 

- •t.·- "1 ~l. :·c..·t.~,, 

=-. s~-:--n1 V' ,._. ~ 

- C9-.~.l :. . ". .:. .... \.• 

c. '"'"t"•O"~ \,t • .;. -s ... . ..l 

6 . ,.,_ ... , • 
.-t-!.~l.:. 

f:.6SE+Ol 
6 c.·- ... ,. 

• ,. ~ !;. er " _. 
- ·o-·o~ 
··~ '=-~ .l 
- -:·sr~.""i , • .... • ... <J .. 

- . c--·o· 
I • -a C'.!:.. · l 

i. f·OE+Ol 
i.Si£+01 
s. 0(1[ +(I 1 
8.1:E+01 
B.19E+Ol 
8.31E+01 
8.4~£-01 
S.5~E+Ol 
8 0"1[·"· • •. ._ ~V .1 

9.2SE+Ol 
9.53[+01 
1.00E+(l2 
1.00E+02 

!of ASS 
6.65£-03 
1.21£-02 
2.36£-02 
4.3iE-02 
i.91E-02 
1.i2E-01 
3.59£-01 
6.80£-01 
1.13E+OO 
1.61£+00 
2.13£+00 
2.6iE+OO 
3.28£+00 
3.97[+00 
.J.i1E+OO 
:.5:-E+OO 
... ·J--·o" 0 ... ~ :) .l. ~ . ~ 

i.::-*E+00 
f..C6E•OC' 
8 • ~ : :: - (; () 
.. r·- c· . . ..... \ - . .. - .. 
~.::.E-Cl 
:.:.;E~c: 

'· . . )~-=--l·. ... " . -
1 - • - ,, • ... . .. .. . 

.... 4- "'.: 

.. --- ,. .. 

.... :: .. :... - , .. .1. 

:.~~r-e: 
: . ( ~ E- ~;: 

:.::£•0: 
~-~~E-01 
,. --- o· . - . ~- .. -. • V'._. -..., -~r , . 
- • I ,• - \.! • 

~. 9~E~c·: 
z.:.;E~c~ 
~ "6- ~· . ... .. - . ... -:: . - . l_;-

3. 78E+C.:; 
3 e:·- c·· ... ..,.::.~ J. 

~.~JE~-:': . . , .. - .... ., . =· .:. :. ~ l· .1 . _,,[ ,. 
-i.l.j +;.,i 
~ 0 1'!"-f"ai 

.., • v-1 L · '""" .... 

- -etor- 04 
I ~ • ~~Cl-+ • J 

!5.3:E,..C1 
: t~3r•raj ,. • . L. '-

~.ff.E+Q~ 
r.. c---·c·· \; ,,,.t.~ .J. 

i.iE.E-r.l 
0 :1-.,, 
'"'' • ","' L . '-' .i. 

1.oor~o:: 
~ (•O£·r.I'J . . . .,. "',.. 

TSI AERODY~A~IC PARTI:LE SIZER 

FI~E XA~E: OtT5 7.002 Ol-C1-1980 
LAST CA~IERATIOX: 01-01-1980 SX 1~9 SA~PL£ TI~E: 500 SEC 

CH~L 

< 
1 
2 
3 
~ 

5 
6 

8 
9 

10 
11 
1::! 
13 
14 
15 
16 
1; 
, Q ,..., 
1 9 
:!0 
"~ ... . 
'} ., 
, ... .. ) 
:!-I 
.... -_:> 
.,r. 
..\.I .,
'" I 

DIA 
.~85 
.504 
.542 
.581 
.625 
.6i3 
.i23 . , , , 
.835 
.89i 
.96-1 
1.03 
1 • 1 1 
1.19 
1.28 
1. 38 
1 • 4 8 
1.59 
1 . 71 
1 • 8 4 
1 • sa 
·~ 1 , -. -
::!.::!8 
~.45 
:!.6~ 
:!.83 
3.C5 
3.2i 

'"IC 3 • '"t 
._lj .o ... 
.,9 ., -a 
' <o.J • , 

30 4.06 
31 ~.37 
32 4.69 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
3i 6.i3 
38 i.23 
39 ...... -

, o I I 

40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

D-'\" c: I 1'" · 1 z:.. ... • • 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CO~CEXTR.-\TIO~S 
'Xt"'ft: t:R St"RF 'Cr • I • .......... .... I"\ ... 

6.42E-03 ~.OJE-03 
4.20£-03 3.36£-03 
5.88£-03 5.~3E-03 
8.i6E-03 9.31£-03 
l.i2E-02 2.11E-02 
3.11£-02 4.~2£-02 
5.36!-02 8.82E-02 
6.8~E-02 1.30£-01 
6.6CE-02 1.~5E-Ol 
5.83£-02 l.~SE-01 
c.64E-o2 1.65£-0l 
~.93~-0~ 1.6iE-01 
~.~3E-C2 l.i3E-01 
3.6~E-02 1.6~E-Ol 
3.iOE-C2 1.92£-01 
" O""- 0" .... _ot.- -
, I ::.t.--C., 
'-•'"'*'-' "' 
, r. '" -:- - 0 ? -·'-J- -
1 €6':'-Q? .. . - -
1.3SE-0~ 
1.JoE-o: 
1.19:::-o~ 
1 r·=-o·, - • ..., J.... • -

!.iSC:-01 
l.iCE-01 
1.60E-01 
~ ~,':'-01 ~ . .., ... _ 
1.45E-Oi 
:.60!:-01 
1.69E-Ol 
1.66~-01 

~lASS 

3.00E-Oi 
2.83E-Oi 
4.91£-0i 
9.03E-Oi 
2.19£-06 
~.96E-06 
1.06E-C5 
1.69£-05 
2.C2E-05 
2.21£-05 
2.65E-05 
2.88E-05 
3.21£-05 
3.2iE-05 
~.12E-05 
~.10E-C5 
4.20E-C5 
4.2iE-C5 
4.38E-C5 
~.~5E-05 
= '"'a-=--o~ ...... -. ... ""' 
6.0CE-o:. 
6 '1?-:-r:. . ..., -.... ..,. " 

c --- 01 • 66- ~1 6 8"E n• c~ . 1 o ::. - ._. 1 • ~ - '.J • J. - \,1 ~ 

- 3~- C" · 6~- 01 - os- c· , •. ~t..- "-' .1. u:.-' '. .t.- :::: 

5.i6E-03 1.-lSE-01 6.90E-05 
5.£SE-03 1.72E-C1 S.i~E-05 
- ·6- o, 4 

-·- 01 9 - ... Eo· ~·! ~- v l· ~~~- .o~ - 0 

3.2~£-03 1.2EE-Ol i.~2E-05 
:.i6E-03 1.24E-Ol i.84E-05 
2.28E-03 1.19E-Ol 8.0~E-C5 
2.52E-03 1.51E-01 1.10E-O-l 
2.64E-03 1.83£-01 1.~3E-04 
1.3ZE-03 l.OSE-01 8.89£-05 
9.60E-04 8.8iE-02 8.02£-05 
1.32£-03 1.41£-01 1.3iE-04 
9.60£-04 1.18E-01 1.24£-04 
1.08£-03 1.54£-01 1.72E-04 
4.80£-04 i.89E-02 9.51E-05 
9.60£-04 1.82£-01 2.36E-04 
4.80£-04 1.05E-01 1.4iE-04 
2.40£-04 6.08£-02 9.09£-05 
2.40£-04 7.02E-02 1.13£-04 
2.40E-04 8.10£-02 1.40£-04 
3.60£-04 1.40E-01 2.61£-04 
1.20E-04 5.40£-02 1.08E-04 
3.60£-04 1.8iE-01 4.01£-04 
i.20E-04 4.32£-01 9.96E-04 
8.40£-04 5.82E-01 1.44£-03 
O.OOE+OO O.OOE+OO O.OOE+OO 

i.40E-01 6.86£+00 6.14E-03 

Ct~tLATIVE X 
~t~BER StRFACE 
8.i6E-C1 5.SiE-02 
1.~4E+OC 1.08E-01 
2.24E+OO 1.87£-01 
3.~2E+OO 3.22£-01 
5.i4E+OO 6.29£-01 
9.94E+OO 1.2iE+OO 
1.i2E+01 2.56E+OO 
2.65E+01 4.46E+00 
3.54£+01 6.5iE•OO 
4.33~+01 8.i2E+OO 
5.0SE+Ol l.llETOl 
5.i6E+Ol 1.35£+01 
6.36E+Ol 1.61E•Ol 
6.85!+01 1.85E+Ol 
i.3~E+01 2.13~+01 
i.i5E+Ol 2.38E+Ol 
e.OSE+Ol 2.53E+Cl 
8.3~E•Ol ~.SiE•Ol 
~ ---·ol 3 oc- o· c.o,~- . ~~T ! 

S.76E+Cl 3.30£+01 
S.93~-0l 
a oc-:-01 ..... . ... -
9 ,. 3- "1 . .;. ~.,.\.1 

•:l 3--·1"\1 ...... o=..~ ..~ 

9 . .f5E+01 
9.5:=:•01 
9.60ETC1 
..... 6---o, .,. I-T 
V e - ..... 

9.i2E'!"C1 
9 - ... r·c, oiO._T:., 

9.iSE+01 
9.S2E+01 
9.86£+01 
9.8iE+Ol 
9.89E+Ol 
9.90£+01 
9.92E+Ol 
9.93£+01 
9.94£+01 
9.95£+01 
9.96£+01 
9.96£+01 
9.96£+01 
9.97£+01 
9.9iE+01 
9.9iE+01 
9.98E+Ol 
9.99£+01 
1.00E+02 
1.00E+02 

3.53E•Ol 
3.i8E•Ol 
.&.O:!E~~l 
I ':'6t:"~,._, 1•- ._ v£. 

~.50E•Ol 
I -,E'O' '1 • I • T ..L 

·L 96E•O 1 
5.21E+Ol 
5.40E+Cl 
5.58£+01 
5.i5E~Ol 
5.9iE+Ol 
6.24£+01 
6.39£+01 
6.52£+01 
6.73£+01 
6.90£+01 
i.l2E+Ol 
7.24£+01 
i.50E+01 
i.66E+Ol 
i.75E+Ol 
7.85E+Ol 
i.9iE+01 
8.liE+01 
8.25£+01 
8.52£+01 
9.15£+01 
1.00£+02 
1.00E+02 

~fA SS 
~.90E-C3 
9.50E-03 
1.i5E-02 
3.22£-02 
6.79£-02 
1.49E-01 
3.22E-01 
5.9iE-01 
9.26E-Ol 
1.:9E+OO 
1.i2E+CP 
Z.lSE+OO 

·2.i1E+OO 
3.24E+OO 
3.S1ET00 
4.5BE+OO 
- 2--·oo :, • I !., . 

- oe:- 0" o ........ t:.+ "' 
E.€7E;.OC 
i.~:)=:•OO , . ..,e- eo 
( .. - :.. ~ . ' 
g ,.-•0" ... - .,. :. •..J 

I · c ... - o· • • ·~r.T '.l . . ' ..... c· • .:..!,:.. ... 1 

1 "·-·at ..... -.. ·-""'-' 
! .27E+Ol 
• ........... 1 
.1.=>.:.~+"' 
:.66E+01 
4 -s- "1 ~. 1 ~+v 

1.91E+Ol 
2.0~E+Ol 
2.22E+Ol 
2.46£+01 
2.60E+Ol 
2.i3E+Ol 
2.95E+Ol 
3.16E+Ol 
3.44E+01 
3.59£+01 
3.98E+Ol 
4.21£+01 
4.36£+01 
4.55£+01 
4.iiE+Ol 
5.20£+01 
5.3iE+Ol 
6.03E+Ol 
;.65£+01 
1.00£+02 
l.OOE+02 



. 
....... 
w 
(A 

. . a:,... • 

TSI AERODYSAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: OUT5 i.003 
CALIBRATION: 01-01-1980 

DENSITY: 1 

SN 149 SAMPLE TIHE: 500 SEC 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 , -. ' 
~8 
!ft 
:o 
::1 ,, ~ 
:;3 
'> 4 •• 
:;5 
~6 ..,. 
.., I 

~8 
:9 
30 
31 
3~ 
33 
34 
3 -=>· 
36 
37 
38 
39 
40 
41 
• ? ..... 
..;3 
14 
~~ 
.as . -.. ' 

LAST 

DIA 
.486 
.504 
• 54 2 
.581 
.625 
.6i3 
.i23 
... 7 

• I I 

.835 

.89i 

.964 
1.03 
1 • 11 
1. 19 
1.~8 
1 • 38 
1.~8 
1 . 59 
: . i 1 
1.8~ 
l.S8 
,., , 'l -.. -
'l , 8 -. -,., ~ 5 - . 
::.:.b~ 

:.83 
~~. 05 
... .,
.: • - I 

2.52 
'J -8 
~ • I 

-L06 
-L3i 
-L£9 
5.0~ 
: • .;2 
5.82 
6.2€ 
6.i3 
- "3 I • ~ - --I o I I 

8 ":l-ov:> 
8.97 
S.54 
10.3 
l 1 • 1 
11.9 
12.8 
13.8 

48 1-LS 
> 15.4 

TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CUMULATIVE % CONCENTRATIOSS 
NUMBER SURFACE ~ASS 

3.96£-07 
3.80E-07 
6.71£-07 
1.21£-06 
2.69£-06 
5.54E-06 
1.28£-05 
1.99E-05 
2.8iE-05 
3.20E-05 
3.41E-05 
3.65£-05 
3.95E-05 
..;.5iE-05 
5.13E-05 
5.51£-05 
6.jOE-05 
5.60E-05 
· o·- o· ::. -i.t.- :t 

NUMBER StRFACE 
8.52£-03 5.31£-03 
5.64£-03 4.51£-03 
8.04£-03 7.42£-03 
1.18£-02 1.25£-02 
2.10£-02 2.58£-02 
3.4i£-02 4.94£-02 
6.44£-02 1.06£-01 
8.09£-02 1.54£-01 
9.38£-02 2.06£-01 
8.45£-02 2.14E-01 
i.25E-02 2.12E-01 
6.25E-02 2.11E-01 
5.45E-02 2.13E-Ol 
5.09E-02 2.29E-C1 
4.6CE-02 2.39E-Cl 
3.9gE-02 2.39E-01 
3 ~~~-vn? ~ .,~c~-01 ov~- - -· v-
2.63£-02 2.10E-Ol 
l.S~E-02 
1 oc- c·,., ·-ll!:.- J., 
1 gc.:-;-_nr: 
• • vC•- \,J-

1.60E-0~ 
!.~SE-C~ 
1 , c: r_ r,") 

... c .. '~ 

o s ·~-o·"' ., • '"i- ..., 

a.:sr-oJ 
6 ,.,.,- 03 ... -:.:..-
6 , ... --o·.~ • • .... t. .;) 

6.96E-03 
J.OC;E-03 
3 •;c--03 ..... \,.; .:.. ... 
3.8-iE-03 
J • .;SE-03 
1.3:E-03 
1.~6E-C3 
2.2£[-03 
1.80E-03 
1.03£-03 
l.ZOE-03 

1.76!-C: 
2.09£-01 
~ ., ,. - 0. ,, ~, .. _. _ . ...,~- -.... ,.,-r ,. 
- • - ~ -,I • 

2 . ..;£E-~; 
::.:!::i:E-0: 
.., 1ft--c·· -. c .1:.. • 

2.10E-C'l 
1 "")"r"-C" .o~- .L 
? o-,~-0~ -. - "' .. ,, -l•-u· • • I - • .... _ .... ~· 

~ • .;. 0 .t.- ,; • 

!.i!.E-01 
2.31E-C1 
~.-tlE-0~ 
1.06£-01 
1 • ~r-r,, ..... "'• 
2.43E-Ol 
,., ,., .... 'r' - 0 , ... -.~ ..... 
1. =, .. £-(1~ 
1 r.-- 0 • •• :tit.- ! 

6.-11!:-05 
- c-- o· '·":;t.-'0 
~.(:if- 05 
? . ~~~;::::-05 
0 ""'I: r• ...... .,_-:;o 
s.-:s::-o5 
9 ~,..- c·~ 

• .·~L- '""' 
S.::!iE-05 
1.13£-0-1 
1.5SE-0~ 
8 :.rJ- o· ....... .c.- 0 
l.loE-0-1 
1.6EE-0-I 
1.89E-C4 
8 r·or o· • c.,,; - :t 
1.30E-C~ 
:!.3€E-04 
'> ~ '»-:"'- 0 4 ••v-- , 
:.i:!E-C4 
'> •;c~_r • ••'-'c- v, 

1 ~n- 03 ? ··r 01 ~ n•- 0' • ~~~- •• ~l - ~-~o~- ~ 
2.~0E-04 5.26E-C2 i.33E-05 
9.60£-0~ 2.43£-01 3.6~£-04 
7.20E-04 2.lOE-Ol 3.38E-04 
i.~C£-04 2.~3£-01 ~.20E-0~ 
6.00£-04 2.34E-01 4.34E-04 
2.~0£-04 1.08E-01 2.16£-04 
O.OOE~OO 0.00£+00 O.COE+OO 
9.60E-04 5.i6E-01 1.33£-03 
8.40E-04 5.82£-0l 1.~~E-03 
O.DOE+OO O.OOE+OO O.OOE+OO 

9.68£-01 S.33E~oo ~.lCE-03 

8.80E-01 5.69E-02 
1.46£+00 1.05E-01 
2.29£+00 1.85E-01 
3.51£+00 3.19E-01 
5.68£+00 5.95£-01 
9.26£+00 1.12£+00 
1.59£+01 2.26E+00 
2.43£+01 3.91E+00 
3.40E+01 6.11E+00 
4.2iE+Ol 8.40£+00 
5.02£+01 1.0iE~Ol 
5.66£+01 1.29E+01 
6.23£~01 1.52£+01 
6.i5E+01 1.iiE+01 
- ,.,~-ol ~ o')-·ol '·-~~~ -· -~~ 
7.£.-iE+Ol 
S.OC:E+01 
Cl ...... - 0. 
~.~rt.~ .l 
c .-- 1\1 c;.;4~+\..•J, 

8.67E~Ol 
c ,. -- 0. 
<;· • :_ I .t. -!' J 
0 ·.~ - .. , .. , .. .• '" "' t. ,, ... 
c '\(.';" t,• 
........ " -., "' J. 
,.. , -- .... , 
~ • ~ .. .:.. -r , .... 
c.: •• - ,, • 
•.• ,.;.:.~\.ll 
r. -,.~ c· :"i • =· , .. - ~ J ~ 

9 ·r- "l .:~Y=..~v 

s.c::r.,.o1 
S.";"CE+Oi 
9 - .. - . ( 1 .,:~!:..~1 

c -r-·(· .... 4 \.;:. ~ • .l 

9 • ~-. ~: r. + a 1 
9 c•t",r,• .......... ~-:--..,! 
g c. ;' ;- . ') 1 
... c, .. -~' 

9.£ii:+01 
9 "C!-:"·'·1 .c.~-~v 

9 c·- c· ·--L~'J. 

9. 9::£-:.{;1 
9 c··-·c'1 . . ..... ~ :.. .,.. 
9 r.·=:-_n, . -""-. \.' . 
9 c.~.:",.Q1 . ..,'"_ . 
9.96E+01 
9.S';E•01 
9.9iE~01 
9.SeE+Ol 
9.9££+01 
9.9&E+Ol 
9.99£+01 
].00£+02 
l.OC.E+02 

2.2SE+01 
2.5.;[+01 
,. ---·ol .:, , I I!..~ 

,., c. f. 'r' ') 1 ...... --~"~ 
~.: ~·E~C•l 
; . .::.;.E~~~ 
:: . f. 7 !: ~ (J l .. . . - c·. .:- • ~· , L ~ I .! 

~.:C'£,.(·1 
• 0. - ('1 -j .,_=.T . 

..; • s.::;E..-Cl 

.a • ~: :: E ~ c·, 1 
: • (I f. E ~ 01 
:.~.;tE-!'01 
• . ~ - ,, 1 :, • -, e:.. .. v 

5. € 7E-r {11 

5.~::E-r01 
c. •c- -· ~~ • .i. ~.t.,.li .L 
c .r, c. - ' f\ 1 
""' • ~ .... l:.-!" -.• 
€ • ..;:£,.01 
"' -·-·o·· \:"•. ,;.:..~ '4 
€ c;~:-.ru·r .... - . .. 
i.:lE~(Jl - ... ,. ~ r,, 
I • :-!.~\)., 

- :'C-:'•01 t • ._,.,_. 

i. £f;ET01 
i.91E~01 
8 ,· .. :-·ot ··""-1" 
8.39E+01 
8.6-;E-!-01 
8.if.i:+01 
~.if£+01 
9.38£+01 
l.COE+02 
1.00£•02 

!-lASS 
4.89E-03 
9.58£-03 
1.79£-02 
3.28E-02 
6.60£-02 
1.34£-01 
2.92£-01 
5.38E-01 
8.92£-01 
1.29£+00 
1.71E+00 
2.16E+00 
2.65E+00 
3.21E+00 
3.8-;E+OO 
, ..... E '''> ., . =· .J + l· \, 
: .• :? ~ £+00 
• C.: .. r ('" 
:..· • ~o· I LT ',1 

S • 5 9 E + C• C 
i . :~ ~: E + 0 ~J 
t: "; ·: 'r'- ('•0 c ........ - . \,1 

:· . :. 2 r. .,. ( .. ~; 
1. :!:.-E~{~! 
• • I~ ":"'- 'a • . -,._ .. "' 
, ,.. 'r C·. ,.._...,._T .;. 
l.~CE~~~~ 
1. r,~E-C·l 
.. r:··· -· 
! • "' ::;, .t. + 'J .l. 
, c~·E•G·· .. ~ ,. . .. 
~ c ~E ... c·, ... ., '"; ,.- . ~ 
2.1(.'[+01 
:; • ~~ 1 E ,. t l 
:.: • :, .; E ~ CJ 1 
,. r·- c· • _. ~ .. I 
- e ..,.,_ I. 
'· c:·E 0, _.c.~ ~ .. 
... ,.,£-(·~ 
~ ... - . . -
3. 3~::~c·! 
~. 61 E~ ~·1 
"'se·- o· .:;. l.t.,.•J 

~.:.>.OE+Ol 
4.39E+01 
4.8~£+01 
=- ,, 6 1:' ~ c·· 1 
-- • - .... I 

5.';8£+01 
€.31E+Cl 
6 ·s"r"·o· 1. 0 -~ l 
c ·c:-·o· \.= • :• c t.. .,. l 

8 n r; f" + (• 1 
·~-- ..... 

j.OOE·02 
1.00E+02 

.... •I 

.. ~ 
'} _,. .. \. 

... 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: OUT5 i.004 
LAST CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIHE: 500 SEC 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 ~ 
18 
1 3 
:.:o 
~~ 
,. ,~ 

,, 'J - .. 
,., ' 
, -... 
- oJ 

:.c: .. -
~ I 

::8 
:'9 
~i 0 
~~ 1 
., ,., ..... _ 
33 
"' . 
.:>~ 

.... -v:'l 

., 6 . .. ..... 

:::; 
'J s ... 
39 

DIA 
.486 
.504 
. 54 2 
.581 
.625 
.6i3 
.723 
.ii1 
.835 
.89i 
.964 
1.03 
l • 1 1 
1 . 19 
1.:?8 
1.~8 
1 . .; s 
1 . ~ 9 
. -l l • ; 

1 • R..; 
. 0" ~ e •I /) 

:: . l ~ 
,. . ,. "' - . - ·-~ ,... ~ -. ., ... 
,... ; ' . 
~ • r:~ ., 
::.o::: 
•; ( ~, .... . .· ' 
:~ . : i 
'.) :", I) 

~. ~·-

~.; B 
-1 . (! 6 
1 ".; ~ 

"1 • ..., I 

~ . t: 9 
=·. o..: . . ,., 
:l.;_ 

5.e:! 
6 ,.. .. 
·~o 

t~. ; 3 
i.23 - --I o I I 

40 E.:.5 
oil 8.9i 
~2 9.64 
.;3 10.3 
~4 11.1 
45 11.9 
1 6 .,., 8 .., l ... 

41 12.8 
.;a 1~.8 

} 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
~U~BER SCRFACE 

7.56£-03 
4.08£-03 
6.84£-03 
1.08E-02 
1.91E-02 
3.28E-02 
5.4iE-02 
i.82E-02 
8.12E-02 
i.55E-02 
6.2~£-02 
5.92[-02 
~.56E-02 
4.6iE-02 
4.04E-02 
3.7~£-02 
3.06£-02 
,., r:·~r-o2 
~.-""" . c~r ()? J.~v- ~ 

. cr.- ()? l ..... ._')t,- ... 

:.:;sr-o: 
~ . 3 9E- () 2 
j. 5-:E-C~2 

3 . f~ ~iE- 0 ~ 
9. ~·.; E- 0 3 
7.€8E-03 

4.6iE-03 
3.26£-03 
6.32E-03 
1.15£-02 
2.34£-02 
4.66£-02 
9.00E-02 
1.~9£-01 
l.iSE-01 
1.91£-01 
1.83[-01 
2.00£-01 
l.i8E-01 
2.10£-01 
2.10E-01 
:?.23£-01 
,. 1"'- "1 ~. .;;. .t..- \J 

1. i9E-Ol 
i.';9E-01 
1.99£-{); 
~.9;E-Cl 
1 '·e- r. J.~ :..- ... .l ,... .,._ c· 
- • :; - t..- ; -
: . e~: E- et l 
,,. . ,. - , .. 
~I o6 '-::..-\! 

1. ~_.E-C:l 

!-SASS 
3.4iE-07 
2.i5E-07 
5.i1E-07 
1.11E-06 
2.44£-06 
5.23£-06 
1.09£-05 
1.93£-05 
2.48£-05 
2.86£-05 
2.93E-05 
3.45£-05 
3.30E-05 
4.19£-05 
4.51[-05 
5.15£-(15 
5.25£-05 
1 -c-c· , . ; "~ ~- ) ~ 

5.!1E-r;5 
f ·r- "-• • ..&. ""t ~-V:') 

6.3C:E-C5 
7 • c· ~::- ~ 5 
(• .... , - ,.. -..: • t• .:, !.. - ..,: :: 
- ·t:- ,.. ,,,":.· ... ~ 
c •(.- ". •.• -s .. :.-\.::1 

9. 2CL-Cl5 
5.l~E-03 1.7£E-l~ S.:OE-05 
- 6'- Q"l , ,,r_ o· . r•- ...... :> • ' "'' t. - .., • • :t V .t. - .i ! • ~.,.J , t.. - \J , , .. r 0 •. 1 - .. - ( • . r ,. - r 1 -t • -j , - I J • I .,:.. !. .- . .1 J • ~J .;_ :_ - \J ... 

:.88£-03 1.30E-01 8.18£-05 
2.:SE-03 l.1~E-01 E.O~E-~5 
2.~0£-03 1.~~E-01 1.05£-04 
.. ·- 03 9 c~- Q? - c.···- o· l • ...,-;r_- • -.·C•J:.- - I.e..~~- 0 

l.BOE-C~ 1.4..;£-01 1.Z1E-O~ 
1.~0£-03 1.11£-01 l.COE-0~ 
l.~~E-03 1.5~£-01 1.49E-04 
9.60£-0~ l.lSE-01 1.24E-O~ 
i'.~OE-04 1.03£-0l l.15E-04 
S.~OE-04 l.S8E-01 l.66E-O~ 
1.20£-03 2.2SE-01 2.9~£-04 
~.EOE-04 1.05£-01 l.~iE-04 
6.00£-04 1.52£-01 2.2iE-04 
6.00£-0-1 l.i5E-01 2.82E-0~ 
Z.~OE-04 S.lOE-02 1.40E-C4 
~.SOE-04 1.SiE-01 3.-;iE-04 
2.40E-04 1.0SE-Ol 2.16£-04 
"' ·o- 04 1 ,..E ,,. '' c:c.:r o· .;.. • -t !.,- • ~:l -\iJ .:.. .lao~- ; 

~.~OE-04 l.~4E-Ol 3.32E-O~ 
3.60£-04 2.50£-01 6.jSE-04 
O.O~E+OO O.OOE+OO O.ObE+OO 

8.6~E-Ol i.2iE+00 5.32£-03 

CUMULATIVE X 
NCMB£R SURFACE 

8.77E-01 
1.35£+00 
2.14£+00 
3.40£+00 
5.61£+00 
9.41£+00 
1.58£+01 
2.48£+01 
3.43[+01 
4.30£+01 
5.03E+01 
5.71E+01 
6.24£+01 
6.78£+01 
i.25E+Ol 
i.68E-.01 
8.04E+01 
8.30£+01 
8. ;.~£+01 
8.i-iE+01 
"" nnr·o· .... :r .... ~ l 

9.0SE+Ol 
~.:.:6E~Ol 
9.:;7£-rOl 
!! • t.'- c . :J.-:~.:.1' .;, 
g --- rl .. :. , ~ ~ ·' 
S.6~~TC1 
9 -·- ~1 ol..l.!:.-i'V 

s. it-;r~ol 
9.i9E+01 
9.S::E+01 
9.85£;.01 
9.8~£;.01 
9.8~£+01 
9.90£+01 
9.92£+01 
9.93£+01 
9.94Eot01 
9. sr~E+Ol 
9.96£+01 
9.9iE+Ol 
9.9iE+O~ 
9.9SE+01 
9.98£+01 
9.99£~01 
9.99£+01 
9.99£+01 
1.00£+02 
1.00£+02 
1.00£+02 

6.43E-02 
1·. 09£-01 
1.96E-Ol 
3.5~£-01 
6.i6E-01 
1.32E+00 
2.56[+00 
4.60E+00 
7.05£+00 
9.68E+00 
1.22E+Ol 
1.49E+01 
l.i.;E+01 
2.03E+01 
2.32£+01 
2.63£+0] 
? 9"-'01 -· ~.t.~ 
3.16£.,.01 
3 . .;1E+C:l 
... c·c.·- 0., 
~, • ~: C· t.. ~ .1 

3.9.;E~Ol 
I ,.,,__•('] ., • ._~~,.I 
..:.f;7£T('j 
.; . ~:: r T (; 1 
f:.~:E~Cl 
:. ~0:"•(·, 
,.. • .... C•-T . "" 

: €"-'0, ._1 • ._::..:. T ., 

· s~- ~1 ~ • ~:. + "; 
6 l -~ ';" • r: 1 • ._.._.u 
6.30£+01 
6.4iE+01 
6.6iE~n1 
6.80£,.01 
i.OOE+01 
i.15E-.G1 
7.37E+01 
- .,._ 01 
t.~..:it.,. 

7.6iE+01 
i.86E+01 
8.1iE+01 
8.32E+01 
8.53£+01 
8.iiE+01 
8.88£+01 
9.1-1E+01 
3.29£~01 
9.~6E~Ol 
9.66£+01 
1.00£+02 
1.00E+02 

HASS 
6.52£-03 
1.17E-02 
2.2~£-02 
·L 33E-02 
8.92£-02 
1.8i£-Ol 
3.91E-Ol 
i.53E-01 
1.22E+OO 
l.iSE+OO 
:!.31E+OO 
2.96£+00 
3.58E+OO 
4.3iE+00 
5.:?1£+00 
6.lg£+00 
i.l:-r~oo 
~:. 06E+C·O 
(.: () ,., 1=' 0 (' 
•' I ~-,.. . 

• : ,. E · n • ! • '"''..;, ..,. \ l 

: . l .; E ... 01 
• r,- [ ,, ~ 
.:. . ... . ,. ' . . . -- c·. 1 • -• • ~ , . .t. ~ ~ 

~.:~=:~t~: 

:.:~E~o: 
• t...·:-_r.l .. . -...,-. "'' 
,, , • 'r' "\ , 
~ • • ... -r V .l 

~ .... t' ') l _ .... -. __ .,.., 
I; : (~ ~ c ~ - I ,_ llllo .. ,. -

:.! • ,: :J I ~ 0 1 ,, cc.- r• 
~ • c· • .t..,. -.1! 

~. ()(J[ + 01 
3 ·-- "] ... ~ :1t.+v 
3.3i£+0l 
3. f:6E+Ol 
~ 8 . t' ') 1 ...... . ., - +" 
~.08E+Ol 
. "t:£'01 1 • .;.. ,, .,. 

-i.£0£+01 
: •. )6£•01 
5.43£+01 
5.~:6E+Ol 
6.39E.,.01 
6.65£+01 
i.31E+Ol 
i.il£+01 
8 "'''£ n1 ·•~ +v 
c s·-.,., c • ., .t. 'P ,, • 

2.00E~02 
1.0~£+02 



~ 
(.t.) 

et\ 

CHf\L 
< 
1 
2 
3 
4 
5 
6 .. , 
8 
9 

10 
1 1 
12 
13 
1-1 
1~ 
] € 
1; 
18 
19 
20 
::1 ,, ,, .... .. ., -... 
=~ ,.. ..: ~~ 
::6 
2i 
~s 

'-'9 
~0 
31 
32 
33 
3-1 
35 
36 
3i 
38 
39 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.6i3 
.i23 ---• I I I 

.835 

.89i 

.964 
1 • 03 
i . l 1 
1 • 1 9 
1 • 28 
1 • ~-\8 
j • ~ 8 
1 . ~ 9 
l . 71 
1 . p ~ 
1 • P B 
:: • 1 ~ 
,, ,. t! -. -\.• 
... , .. 
...... ~·J 

:!.f:.:f 
~.~3 
~1.(lfl 
.) ~., .... , ., .,.. 
, .• \J .:. 

3. i 8 
.4, St6 
-L3i 
4.f.9 
5.04 
5 • .; 2 
5.82 
6. 2€ 
6 -., 

' I u 
- .... 3 I • i. 
; . ; ; 

40 8.35 
41 8.9; 
4 2 9. 64 
43 10.3 
44 11.1 
-15 11.9 
i6 12.8 
~; 13.8 
~8 l·L 8 

> 15.4 
TOTALS: 

TSI AERODY~AHIC PARTICLE SIZER 

01-01-1980 FILE NAHE: OCT5 7.005 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SA~PLE TIME: 500 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER S~RFACE 

6.48E-03 4.03E-03 
4.20E-03 3.36£-03 
6.96E-03 6.43E-03 
1.22E-02 1.30£-02 
1.9iE-02 2.42E-02 
3.41E-02 4.85£-02 
5.i2E-02 9.41E-02 
i.85E-02 l.~9E-01 
8.32£-02 1.82£-01 
i.52E-02 1.91£-01 
6.~8£-02 1.90E-Ol 
6.43£-02 2.1iE-Ol 
5.11£-02 1.P9E-01 
4.8-IE-02 2.lBE-01 
3.95E-C2 ~.05£-01 
3. ?~ E-.02 
.., 9 • ... ;.... c· ,, 
'. "'! t.. ... 

2 . 3 f· r.- (; 2 
,., • t::- c·? 
~ • .:.vt...- '-
l.€8£-02 
1.8]£-02 
].~3£-02 
l 1 -- _,... 

•, .. -I I •· . '- ... ~ 

1.lf:E-P2 
8. (• ~E-t~ 3 

.., ~~- r-l 
". ,"1 ~ !:,- ,, 

:.C'·~E-01 
l.ESE-01 
,... 'I"- 0. .; ..... \.·t.·-

l.~~:n::-01 
::.2~·E-(lj .... ~ .. , r c • ..... \~.· -Jj 

1. F.f:t:-01 
2 . : J E- ~ll 

j • 7 ~. E- ~l i 

HASS 
3.00E-07 
2.83E-Oi 
5.81E-Oi 
1.26£-06 
2.52£-06 
5.44£-06 
l.14E-05 
1.93£-05 
2.5~E-05 
2.85£-05 
3.05£-05 
3.i5E-05 
3.iOE-05 
4.34£-05 
· · o- c; .... !:,- ~ .. -- ,.... 
:-.• -J~!:.-\.•0 

- o-- o-.. ., .. - ... ,. . ' .... .., 
5. 0 J E- (;f, 

~,.iJE-(·5 

~ . :; 1 r- r~ 5 
- ?s- o-1 ..... ,:.- ~ 

.. ,..,,- ra• 
I • 1.4.!:...-\..':'l - .. -- , ... 
: • 1.• , !:. - ' ' :') 

~ . n :a:- (1 f: - -··- (-;. rc.r.- :o 
~.7:::E-G~ 2 • .;€-E-01 j.16E-04 
6 ... ·- ('3 . c.·,.- (. 0 ,.._[ ,,-·~'i.t.- • loc>~!'..- ~J • oLI -10 

~.~~E-03 1.50E-Ol S.lSE-05 
~.€EE-03 l.S2E-Ol l.OiE-0~ 
~.SGE-03 2.05E-Ol 1.30E-O~ 
~ ·~- c~ · l ... - 01 - ~-- c· -..J~,.;r..-l,'l J, ~t.- ,,t)Jt.- :l 

3.00£-03 J.8JE-Ol 1.31E-04 
2.5~£-03 ].i~E-01 l.3iE-O~ 
2.~2£-03 2.02E-Ol 1.70£-04 
2.0~£-03 l.E9E-Ol 1.70E-0~ 
1.~~E-03 ].5~E-Ol l.49E-04 
l.CSE-03 1.33£-01 1.39£-04 
1.32£-03 l.BSE-01 2.~1£-04 
l.20E-03 1.97£-01 2.38E-04 
1.4~E-03 2.i3E-Ol 3.5~£-04 
6.0CE-04 1.3:E-Ol 1.83E-04 
3.60[-04 9.11£-02 ].36[-04 
2.40£-04 i.02E-02 1.~3E-04 
1.20£-04 4.05£-02 i.OOE-05 
3.60E-04 1.~0E-Ol Z.61E-04 
6.00£-04 2.iCE-Ol 5.2PE-04 
3.60E-04 1.87£-01 4.C1E-04 
~.60£-04 5.7~E-Ol 1.33£-03 
8.4CE-04 5.52E-Ol l.~~E-03 
0.00£+00 O.~OE+OO 0.00E+OO 

8.93£-01 8.6~£+00 i.7:E-03 

CUHULATI\.E % 
NUMBER S~RFACE 

i.26E-01 4.68E-02 
1.20£+00' 8.58£-02 
1.98E+OO l.60E-Ol 
3.35£+00 3.11£-01 
5.55E+OO 5.91£-01 
9.3iE+OO 1.15E+OO 
1.58E+Ol 2.25E+OO 
2.46£+01 3.98£+00 
3.39[+01 6.09£+00 
4.23£+01 8.30£+00 
4.96E+Ol l.O~E+Ol 
5.68£+01 1.30£+01 
6.25£+01 1.53£+01 
6.i9E+01 1.i9E+01 
- 2?-·01 ? c~-·ol '• vt..,.. -· ..;.::,.-r. 
i.68E+Ol 2.30E+Ol 
S.OlE+01 2.:3E~01 
8.2iE+Ol 2.7:£~01 
8 : , E • 0 1 ,. c c.· r • 0 l • ,, .. . ~ • ,. c - . 
8 -o;~('l ~ ,or+"1 

• , - I "-' • ~ V -- \.1 

8 90 -·o· .... ··-··}· • . .t. ~ J ,: .• ; ;· t. ... I. .! 

9.0€£+(1] 3.f~!+(IJ 
n ·c-·ct ::" • .! ,, 1:..,.. . 
c. 3 ... E (·, l •' • .;.. + , 
c ...... ,, l 
•.• ·• J t.- ll 
" -~·- r.• ~. :'·4!:.'t\.'J 

9 :c.:-'Cl ·"'"'.t..,.. 
9.5-JE.;.O] 
9.69'£+01 
o -·E'Ol •· • I '"I ~ 

9.i6E~01 
9.80£+01 
9.8::tE•Ol 
9.P.5E+Cl 
9.88£+01 
9.89£+01 
9.9lE+01 
9.92E+Ol 
9.S3E+Ol 
n o·-·ot :w • ,. :.» .t:. .. 
9.96:£+01 
9.96E+Ol 
9.96£+01 
9.9iE+01 
9.9i[+01 
9.~8E+C1 
9.98E+Ol 
9.99£+01 
l.OOE+02 
].(10£+02 

.. c·-·"] ~ ... l.-~-tv 

..;.1r.r~r,1 
, ·.: ~: :- .. 0 1 "1 ..... t_. 
. f-- ..• ·' • t. ... ' J ., . ". . ~· 
. .. ,. - . 0. .., • (:~:t. ... J 

~:. {)3E~01 
~ - ..... -- ···- ('1 ..,, • - , • .._, I 

5 • ..i £ E ~ (• i 
5.fil~•Ol 
5.f.::F+Ol 
6 f'. •: :-+ 0 1 .u ... _ 
6.::5£-+-(ll 
6 • .;~:t:+01 
5.f.6E+01 
6 o·-~ol • c J t. . 

i.03E+Ol 
- •. t:..-. c 1 I • L ,. !. ~ I 

i.5t-E•01 
7.7:~t:-Oj 

;.s~:r~ol 
- cr.·--.''1 I • ,. ~ t. I ..J 

i.~6E+01 
8. l ~-~~01 
S . .:4Eo;.01 
f.€f:E~Ol 
0 _,._'01 
"'"'.t."") 
• r .-:- ~ (' 'J J. ,l ... t... ·-
1.00£.;.02 

~fA SS 
3.89E-03 
i.56E-03 
1.51£-02 
3.14£-02 
6.40£-02 
1.35£-01 
2.82E-01 
5.32£-01 
8.61£-01 
1.:!3E+OO 
1.63[+00 
2.11E+OO 
2.59!:+00 
3.1€E+OO 
3.';3£+00 
-i.43E~oo 

5.0~[+00 
r. .• ;.;E•C'tO 
6 ·~-·"'O .. • ~ C•!.. ~ l_l 

;.~9£-~0 
s . 1 r: r. + c: o 
~ ., c.. r - c· 'l -. • \.. C· ..,_ . _, '· 

l.Ot:t:-o: 
] l ,. - .. (' . 

, - L · l 

1. :::~-r·1 
l • 3 7 E- {; 1 
1 •cr.o.o~ . ; .. -. .. 
. ·c- r 1 l , :..t.., 1:.. + ,I 
1. 7~;r~c>j 

. ~ "'~C'':'~o· J • ::'1 ..... J 

2.00E+Oi 
? 1--.r,• 
-· lt.~\.-l 

/ ... -,. :1"'- 01 
- • " "' a- ' • 

2.5iE+Ol 
'' -c-.-.ol '-• l •• .t.. 
.., c.e>-·Ol ~ • ,. Cl t...,. 

3.1EE+Oi 
3.-:.:r~ot 

3.i·iE+Oi 
''·c-·"J ~ • ...; l.t.~\· 

~ . .;4E+Ol 
4.6~E~Ol 
~.if.E~01 
4.Bf,E.;.Ol 
5.1~!:~01 
- ~o-·ot ~.c; .... J:..,.. 

6.-i1E-01 
8 ···-·c•l • J. ..:-. t. ~ 
l.OOE~02 
1.00£+02 

.. ' 
" TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 
LAST 

FILE ~A~E: OUT5 7.006 
CALIBRATION: 01-01-1980 

DE~SITY: 1 
SN 149 SAMPLE TIHE: 500 SEC 

CHNL 
< 
1 
2 
3 
-1 
5 
6 
i 
8 
9 

10 
1 1 
12 
13 
l ~ 
1 f, 
lf 
] i 
1 g 
1 9 
2:) 
,. , 
.. J 

'": ,, 
,. 'J ...... 
, . : ... , 
•· -,'...., - ,. 
,, ·":. _.., 

-· ::s 
:.:g 
~0 

31 
•; ~ ..... 
~: 3 
~.q 
'J • .... ~ 
36 
'J -v I 

38 
29 
·~ 0 
-11 
-i2 
43 
~4 

-15 
46 
-li 
48 

> 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CUMULATIVE X 
DIA 
. 486 
.504 
.542 
.581 
.625 
.6i3 
.i23 

CONCE!\TRATIOt\S 
· Sl'~BER 

i.80E-03 
4.56E-03 
i.56E-03 
1.19[-02 
2.18£-02 
3.2~E-02 
5.7QE-02 
S.llE-02 
8.52£-02 
i.9BE-02 
6.BOE-02 
6.12E-02 
5.45E-02 
4.91E-02 
' ~o;-02 

SURFACE 
4.84£-03 
3.65E-03 
6.98£-03 
1.26£-02 
2.68£-02 
4.58E-02 
9.3iE-02 
1.54£-01 
1.8iE-01 
2.02£-01 
].99£-01 
2.0iE-Ol 
2.13£-01 
2.21£-01 
2.28E-Ol 
2.3i£-01 
~ -:·JE-0~ 

~lASS 
3.60E-Oi 
3.0i£-Oi 
6.31E-Oi 
1.22£-06 
2.79£-06 
5.13£-06 
1.13£-05 
2.00E-05 
2.60E-05 
3.02£-05 
3.20£-05 
3.~iE-05 
3.95E-05 
4.41E-05 
4.90E-05 
5.~6E-05 
~~.4SE-05 
6. 0 i E- C: 5 

NUMBER SURFACE 

.iii 

.835 

.89i 

.964 
1. 03 
] . 1 1 
1 . 1 9 
] • :::8 
1.38 
j • ·4 f, 
1 . ~ 9 
1 . i j . ,, . 
l • ~· 4 
, oc 
~ ••. 0 
,~ ., ,, 
-·~-
#' r C 
~.- ..,: 
,. :. 
i. • - •• 

: . t: -l 
..., (;..., 
.:. • l· .., 

-~ .·, ~ .. . . ' .. 
'J , . -; 
" I • I ... ~ ~ 

,1 • ,. -
·.: -0 
.... • • u 

• .. • If• 

; • li 0 
I ,. -

-t • ~ I 

~ • r.: Q ...... "' 

~·. u ~ - ' ,.., ,, • ·t.;. 

5.!:~:! 

f. • 2 f; 
6 . i :~ 
- r-3 I • .::_ 

I , ; I 

8 .. -• ,.:. :> 

8 o-, .. I 

9.64 
10.3 
11 . 1 
ll . 9 
12.8 
• ') 8 J oJ • 

1 -1 • 8 
1 5 • ~ 

..., ...... ...,_ 
~ ~-- "2 .1 ... ~ .• t-\l 

•; . 0::-0 ') ' • J .. - ... 

:;.~:E-0:! ., ,. "' - , ... ,., 
, • -. 0 .. -·-·- .... _ 

:. ~~[-f;:: .. . , - ~ ,. 
l ...... - .. 

J. • ' - " -

j. ~~:r-r:.: . ~ . - ( .., 
~ I ,, ·• :. - I..;,.. 
1 .... ~ - .... r" 

..... • -!. - .. : -
, t·. r• :-- ('~ • 
~·'-·-- •.·-
s . ~ f r- ~- ;~ . 
i.~f:E-CL?

f~ . 1 : :: - c· =:: 
-i • C' e· E- {) ~: 
2·.-iFE-·)3 
':' (· r, ~ - '' '.) 
' • "-'... \.1 "'' 

~ ,. ... - ,, .. 
-: • ~· ~!,. - V ,~ 

-·- . 
-:- ') c.: .. - 0 1 - ... ~' t. 
::.C-IE-01 
:. 1 ::-.t:-(:1 
:.07£-01 
2.63E-Ol " ,..,._ o~ 

-·~~!.- l .. , - ... E l' ..... 
- • :'l; - \) l 

:.:i::-(~ 
"',.,,...- ,,. 
_ • .;..:.,L-\tJ 

,, -:: ~;- (l ~ -·-C- .a 

:2 • (1 i E- (!1 
l. ~. PE-C!l 
1 • ~ 7 E- (i 1 
• •r.·- 01 J. • ~' (•!:.-

'·' .:-.t.-"'1 -•""t"-1 \, 

:-.. c • ;-- (~ :. ..• c ~- ... ,. 
6. f.~~£-C'!5 
f: • S .; E - C~ ~: 
~.34F-t:5 
8 '"E ,.. . -· ... ,,.,_ ,.,. 

l ,-.. ',;- r. • . ,, ,: :... - \. ~ 

0 =. t"-'··~ . -..· .., - ,. ". 
.J o~:-- ,1 . "'- ' .. 
1.~.:::-r~~ 
~ .... r ,., . 
J.~~ -\.''1 

9 ? ,- ,.,. 
• ,: ... !:.. - L: :» 

9 Cl r::::- r· • 
• C• C' .t.- \I 0 

· cG- ,.., ! • . .z:..- -,..·; 
l.i8E·J4 

•. • ,. - 0 ... l - • - (i 1 1 ... -- 0 . " - ' .. - _... I .... ,.. - "" I " - -' -. -...-- - ...... _ .... - '"'JI 

2.E~E-03 2.1lE-Ol 1.iEE-04 
~ ~c- o~ ? 11- 01 l 0]- ,.,. .:.. • - C· ~ - ,, -- • !.. - • ..... !:. - V .. 
1. 6~E-O~i l. i9E-Ol 1. i4E-04 
l.~fE-03 1.92£-01 2.0lE-04 
l.~:E-03 1.E6E-01 2.11E-04 
].~€£-03 2.5€£-01 3.09£-04 
9 • f C· E- 04 1 • S : E- 0 1 2 . 3 € E- 0 4 
6.0CE-04 1.32~-01 1.83E-04 
-I.E0E-04 l.22E-Ol 1.82£-04 
i.2tE-04 2.JOE-01 3.3EE-04 
3.f.(;E-0-I 1.2~£-0j 2.1CE-04 
~L f:CE-04 1 . .;oE-01 2. 61E-04 
l.:.r.£-tJJ 5.~f:E-Ol i.OSE-03 
• C (• E - " .; ,, :, ('-- (l 1 : 3 :. ~- 0 • '1 • "'' \·- - • ,. . t, ~· • ' - ... 

€. (,Qr-cq 3. f.OE-Cil P.. 30E-O~ 
6.0CE-O~ ~.lEE-Cl 1.03£-03 
O.OrF•CO O.OCE+OO Cl.OOE+OO 

8.33E-01 
1.32£+00 
2.13£+00 
3.40£+00 
5.i3E+OO 
9.16£+00 
1.52£+01 
2.39£+01 
3.30[+01 
4.15[+01 
4.88£+01 
5.53£+01 
6.11£+01 
6.64£+01 
i.ll£+01 
i.53E+Ol 
i.Si£+01 
8.17E+Ol 
o ·~r~cl· c.-i.-· J. 
,... (:, r·r. 0, c."_.._,. ~ 

S.ErE~O! 
?..ncr+Oj 
"' • ·- ,...1 ~ • l "''!.. ~ \,.: 
0 rt C. ; . ') 1 
• •-C-~\ 
c 'J c :- ... ('. 
... Ill'. - .• l 
'Cl ' f'' ... I ,-, 1 ..• -tc:..~,, 
0 ·--·(1 ...... :} : .t. ~ J ~ 

9.6:-'E+Ol 
o €--. 0 ., 
~· • : ' t. 't ... 
a -·-·ot ,.. • I l t.. .,_ 
o -·-·ot ..... ,,:-_..,. 
o -c.r•Ol •· • I " - . 

9.o1E+Ol 
9.84£+01 
9. s: r~ Ci 1 
9.S8E~01 
9.90E+01 
9.~2E+01 
9.93£+01 
9.94£+01 
9.95E+Ol 
9.95£+01 
9.96£+01 
9.97£+01 
9.97!+01 
9.98£+01 
9,g9r~o1 

9.99[+01 
}.00[+02 
1.00£+02 

5.19E-02 
9.10£-02 
1.66E-01 
3.01E-01 
5.88E-Ol 
1.08£+00 
2.08£+00 
3.i3£+00 
5.i4E+OO 
i.90E+00 
1.00£+01 
1.23£+01 
1.45E+Ol 
1.69£+01 
1.93E+Ol 
2.19E+Ol 
2.42.E+Ol 
::.6i[+01 
~.S~E~Cll 
., 1·-~o· .. , • • t. . ..l 

3 • ~~.; E _.. (' l 
3. F::E-C•l 
: • ~; f E + C! j 
• , ,..._. n. 
.... ~_.t..,.l·~ . .. ,.-.c· -; • .::.·~:.-r .. .a. 

-1 • {-!~<~=of ('• l .. _ .. ~.o· 
"i • ~ ~::...,.. . l 

:. • (.' 7 :E ~ (ll 
:. •: ! ~ + (i• 1 " . --,-
- 11-·"1 ~ • .,~.t...,.\.' 
- ----o, :l.:>t~- .a 

5.E3E+01 
t;.O:;E~Ol 

e.:.:=·E+Ol 
6 ·--·ol • -t I !'.. ~ 

€.67E+Ol 
6.87E~Ol 
i.07E+Ol 
- ·-~·- 01 I • .J~:t.+ 

i.~4E+Ol 
- ~01: 0'! I ' ~' ,. - + ..: 
i.82E+Ol 
8.0-3£+0] 
a.liE+Ol 
8. :~:E+Ol 
8. 90E+ C•l 
9.1i£+01 
~.~fE•Ol 
1.0(:£+0:! 
1.00£+02 

TO)ALS: Q ~~-t.-0-J 0 ~~~·(10 s l~~-03 •. e .... ' ._ I '-"V- ' • "'._ 

!-lASS 
·L 4 3E-03 
8.20[-03 
1.60£-02 
3.10£-02 
6.54£-02 
1.28£-01 
2.68£-01 
5.13£-01 
8.33E-Ol 
1.20£+00 
1.60£+00 
2.04E•00 .., -,..~ on -. ~- ..,+ ,. 
3.(\i£+00 
·· e-r ... o·o ,'1 • I-

~.~~£+00 
• c,· -·o"' :" • . .1!.. . "' 
= ... :r.,r1n ..., . " ...... "\: 

6. -i ":'.E•f·O 
- ,--.rr , . - :. ~ '-' ,, 
~~ . ~ : :: ~ ~\ n. 
~.:. rr-ot· 
• r • ~ + :~ j - .. " -. .. ,.. :- ........ 
..• t- ..• . , .. - ''· . 

• .. - 1 0 .. --.. ""-' ' , .. , . - ~ . 
-·~-:..-'"~ . --- -· l. :.:·!. ... \!J 
• E . - ~ • 
J. ~~-~l 

:.~c-r~cl 

:.~:E+Cl 
,. ,. -- . 0 • . . ., . - . -·'-"'- ·-
:.:-:-r~cl 
~ . ~.;! ~ ~-·l 
, ..... ~=--,...·1 
- • t: '~· ..... ' 
,, ucr·o· -. o .. .... ~ .. 
3.J:r~cl 
~.:.. 3 € E + 0 ~ 
3.f~E+Gl 
~.COE+Ol 
• '0£~l~] 1 • - •. 1 

. . . - ( l -4 • :.1 J.:.. + ' 
.;.i3E+Ol 
- 1 -- 0" •, ...,. .. .&,. I ' . ,. ... . 
:- . .;lE+Ol 
• _..,_Cl ., .. -. ~ .... ,._ . 
i.Cr.E+Ol 
- -1-'(1 I • I !.. ..,. • 

e -··- "1 • C o I ,j .t. ... \.' 

. r·c-·n" ~I I •:.,-t"•• 

l.f'OE+O: 

'. 



~ 

Vl 
-...J 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 ·1 
15 
16 
1i 
18 
1~ 
::o 
:: 1 
,, 'l .. ~ 
::::3 
,, . 
~~ ,.,. 
.-::'1 

:;e 
2i 
28 
,. 0 .. " 

~1 0 
21 
32 
~3 
~~ 
... . 
":J 
~Hi 
~... , 
38 
•: Q .., ... 
40 
41 
~2 
..JJ 
44 
.J 5 
-16 
4i 
48 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.6i3 
.i23 ---, I I I 

.835 

.89i 

.964 
1 • 03 
1 . 1 1 
1 • 1 9 
l . 28 
1 • 2 8 
1 . -t 8 
1 ·a 

' :"" V 

.i • I 1 
1 o F -1 
~ . ~8 
'' ~ r -··-, ) ... ;.~ -. - ... ,., ~ : -. - ' ,. /. .. 
- . .: l 
,., ~ ') 
- I .... '-' .. . . 
,1 • ~ 1 ~ 
.} ,, -.... - , 
·~ : ~: 
" . ' -
... -"' .: • I ~· 

~.('•6 

·' • 2 7 
~. t. 8 
: r. 
.._, • '\,I --

~ ~,.. 

• • "'l ' 

~.~" -·-
6 . :: (1 
(). i 3 
- r) 'J 
I • ,_ ""' 

I 0 , I 

8.35 
o o· c. • ,, I 

9.64 
10.~ 
l ] 0 ] 

l 1 . ~ 
l2o8 
l =~ . 8 
l ·L S 

> 1 5. ~ 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE ~AHE: OUTS 7.007 
CALIBRATION: 01-01-1980 

DENSITY: 1 
S~ 149 SAMPLE TIME: 500 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

COt\CE!\'TRATIONS 
~UMBER SURFACE 

6.84E-03 4.25£-03 
4.32£-03 3.46£-03 
6.48E-03 5.98£-03 
1.02£-02 1.08£-02 
1.69E-02 2.08E-02 
3.32£-02 4.i3E-02 
5.52£-02 9.08£-02 
8.1iE-02 1.55£-01 
8.42E-02 1.85£-01 
i.i~£-02 1.96£-01 
i.OGE-02 2.06£-01 
5.70E-U2 1.92£-01 
5.32£-02 2.0iE-01 
4.~9£-02 2.02E-01 
~o04E-02 2.10£-01 
... -·- O? ~ 2-- 01 ~. , .. .t., ... ~ .:. • ot..-
~.:8£-02 2.20£-01 
~.~?E-02 2.08E-Ol 
:: . c er- c' 2 1 . !' 1 r- Cll 
~. 7sr-o: J. ?D£-Ol 
:.~:E-02 j.itF-01 
, .,,£ (':" ] r-or C', ;..,_ -·- .rc·.:..-•J 

1o:(r-a: :.r~r-o~ 
, . c:- "''"' .• .;.. .. t-· .... 

1. C!2E-c:: 
( ., c. ;: - " "J 

• ,_.' - •-• V 

f.:· CE- 03 
f.fCE-(!:~ 

€.2~E-03 
' c ,. £- (' pl 
~••• •V 

-: -"•-0" 
--·'·- ..J 

:! • f. ~ [ - (I ~ 

~.12£-0~ 
.::.~~[-03 
.J "':'t"-0"' ... ~ ._ ,, 
~ . For-o~~ 
1 .,.- 0., . : \.~ ~- ,. 
1 • (;FE- (: ~{ 
l.reE-03 
l.~..;r-c::i 
• c: ,, - 0 • -f,C:IJ.t.- 'i 

r.. oor- c.; 
O.OCE+OO 
] .,,,~-04 

·-'-- "1 : . .;o::-o-t 
G • {. 0 E - 04 
~.fCE-0-i 

'·· ~ ... - -- 'l1 ... ,~;)t. I 

., ~ r:. =- - c\ • 
-·-'-'- J 
] "~E ('" • ~~ .l - I J 

l.g6E-Ol 
::.::2-£-(!] 
r- ·-- Ol .I ....... ~--.. '-
2.~2E-Oj 
1.~3£-0j 

l !'(.~-·", 
' ,, " - \.1 ~ 

2.j6E-Ol 
2.11E-C1 
1.22£-01 
1.~2£-01 

l. ~2£-01 
J.~.;E-01 
~ ~(;'t"-01 " •. c.-
., -·)- 01 - • I, • .t..-

l.Ot:E-01 
l. ~~E-01 
(1.00[•00 
~.OfE-02 
9.:~€£-02 
2.iOE-01 
2.50£-01 

HASS 
3.16£-0i 
2.91£-0i 
5.41£-0i 
1.05E-06 
2.16E-06 
5.31£-06 
1.09£-05 
2.01E-05 
2.5iE-05 
2.93[-05 
3.32£-05 
3.33£-05 
3.8!-E-05 
4.03£-05 
4.51'£-(\5 
5.18[-05 
5.46£-05 
5.5::E-05 
- ·c- o· :' • ~ ~: t.. - ~· 

~.8~E-05 
f: • 7 i E- C· 5 
F • f 7 r- f~ ~ 

- I ? !'E-r r 
~. ::~E-~1~. 
0 • -- • -, .• :-t.!:..-~·:· 
iof~E-~5 
9o45E-G5 
1 ,., ,. .... r. • 

·--.t.--.-i 
1 ·-- c· ·-i.:·:.- "-4 

1 • ~ (: E- C: -1 
1 • Z ~ E- {'4 
1 • ] ~~ E - (I ·l 
l.f.~E-0~ 
l . i ~ E- {q 
1.iC£-O-t 
l.87E-04 
•. "1- ( 4 rl • .. --. ~· -
l.i::E-~4 
2.~4r-o.; 

3.f,4£-(14 
1.:; iE-0-l 
~.27E-O-i 
0 • 0 (' E + C• 0 
i.00£-05 
l . i .; E- 0-J 
• ".JO£r14 ~. ,. "' - \.J""'f 

5.2-f·E-0.1 
G.tOE-04 3.£0£-0l e.~CE-0-i 
- ,.. r. r 0 4 4 () 9 - ~ . 1 ,, • r 0 3 
'••\..-- ""'f -t.,. :..-vJ • .:..~ .... -"' 
o . o o E + o o o . o c: r ... o o o . oat: ... o o 

e.P:E-01 8.4~E+OO i.12E-03 

CUMULATIVE X 
SUMBER SURFACE 

7.66£-01 5.01E-02 
1.25£+00 9.08£-02 
1.98E+OO 1.61£-01 
3.12£+00 2.89£-01 
5.01E+OO 5.34E-01 
8.i3E+OO 1.09£+00 
1.49E+01 2.16E+OO 
2.41£+01 3.99E+00 
3.35E+Ol 6.1iE+OO 
4.22£+01 8.-liE+OO 
5.01£+01 l.09E+01 
5.6~£+01 1.32£+01 
6.24£+01 1.56£+01 
6.i4E+01 1.80£+01 
i.20E+01 2.05£+01 
i.El£+01 2.3j£+0l 
i.97E+Ol 
r3.:f.E-+Ol 
a. t~F+Gl 
2 . f: ~: E ~ f:t 
~ .• F ~ E + C: 1 
a "'. :- .... ~., ... \.• · .. - ~ ' 
S. 1 -H>· C' J 
c.-":"-~,-, 
t • - • - '-

a ... --. ~. 1 .. • .) .. - .t.,.. ~-

?.-i(E•O] 
9 . ;. z r- c~ j 

~. £ OE+ (1 1 
9.6iE-01 
9.i3!•~j 
0 ---.-· .., , I I !. . ll .!. 

Q CJI··~l'l1 ... C"\.a..• 

... 8"-·r·] ...... •.-- . ""' . ._-. ,. 
P. • E f E: + (1 1 
9.88£+01 
9.?0E•Ol 
9.9:r~c;t 

9. g 2 E • (! l 
9.9~!:+01 

?..S6E+01 
9.9€£+01 
o o-- 01 •' • ,. I !.. + 
9.~7£~(1] 

~.97£~01 
o o-:- ... (11 ... • ,, I ._ • 

0 ",.- . (J 1 , •• ::t t• t ~ 

~.99£•01 
9.~~£+01 
1.0(•£·()2 
l.OOE+C2 

2. 5iE+C•l 
2.~2::+01 
.J "·=-~n1 ...... ..., - ._ 

~·~ . :.· !~ r .... r' 1 
~~.~7E+C] 

J • f ~; [+(I] 

~·. :.:.;E-t~·j 
. .- ... t -1- (·1 
~·---' ·--.~· -t • ~ • :. ~ •,.' J 

-J • : · f E + :• j 
~ . e e· r • c; 1 
~-.1..;F+O; 
:. . ..; ~~ r ~ (11 
: ··or · ,, 1 ,J • t. ' 1- ""' 

:, t.]••r~·1 
....... • • - f " 

r • . - . ] 
:1 • .li!!."i-U 

{i I~ f E + C·l 
f.f1r.~cl 

6. 7 :·E+Ol 
€.~FE+Ol 
- •r-·r.1 1.~ ... =-~·J 

7.:·RE+Ol 
- -·- ""1 I ....... ·~· .. ' ..... " 

io~j£+(11 

e:. 0~£+01 
~.:;:::t:~01 

~:.22E+Ctl 

s.~iE:+Ol 

B. ~It E + 01 
B. ~~E+CIJ 
'-' <.i c. :- + (' 1 Cl • .. "''- • 

9.~lE~Ol 
1 ~·;:+n? •~·\- w~ 

J.OCE+C:2 

~lASS 

4.44£-03 
8.53£-03 
1.61E-02 
3.09E-02 
6.13£-02 
1.36£-01 
2.90£-01 
5.;2£-01 
9.33E-Ol 
1. 3r,r+oo 
].81£+00 
2.:!8£+00 
2. ~:2£+00 
3.39£+00 
-t.O:;E+OO 
~.i5£+00 
r.:;1r+oo 
6.::~E+OD 

i. OFE+OO 
-.f. 7[•00 
F. €e E•I•O 
~ . f: t + { ~· 
: • C• 7 E.;. (1: 
~ . . ·.-::~,-,· ... _._.,. - .. - . ~ 
.! •• ~ _, ~ ~ l ~ 

. . -.! • ..; • ':"" ...... " . ,. - ~· ~ 

:.f~E.+C·J 
:.-;;r+c: 
: . 9:!r~t!i 
:.~:t·C1 
" ·.··r·o~ - • , .... ·. ~ J 

:. ; (:[ "!" ("'} 
., - •• - f'; 1 
~ • ! .. ~!...- ,,: 

:.~8E•Ol 
·: -J _; r • \.·, 1 ' . . - .. 
3 • ..: c, E + (~ 1 
., E f.~ ., • •. . .... ' J , ... _.". 
".!.$l~E+C":l 
' '; •: ~- 01 .., • ~ "'1-... J. 

-l. 7::E~C·l 
4 • 9 :; E-!- c~ 1 
1:: ··-- c· 1 •• -vt..+ 1 

: .• :.: :, E + 0 1 
":' ·.:-+o1 " • "'' • .t. 
f· • t ~ E +Cl 1 
t; . :~ :. E • (; 1 
i,1i)£+0l 
f..Zf.F+Ol 
j • f• C E + (12 
, u· o E · r• ') ~ . .,. . -. 

... 

LAST 

CHNL DIA 
< .-t86 
1 .504 
2 .542 
3 .581 
4 .625 
5 .673 
6 • 7~3 -I 
8 
9 

]0 
11 
1 2 
l 3 
1 4 
1 :-: . . ' 
J {-; 
J ; 
• r• 
.I·':" 
~ (J . ~ 
, r _, 
, ~ 

. .. 
:.: .j 
,., ~ 
, ~ ·":'. ... 
,. -... 
r· f.; .. ,, 
,, c. ...... 
~0 
~-1 . .. 
,"'. ~ 
') 'J .. '·' 
~q . -' . '· ~· 
26 
"J..., I 

38 
39 
·f 0 
.J 1 
~ 2 
-13 
44 
! --t:J 

~6 

. i i i 

.8~5 
uo-

• t.• ... I 

.~64 

1. 03 
4 • 1 J • J 

1 . 1 9 
, ,. P. . . -..... 
• ~Cl 

J • .: C· 

1 1 ,, 
• •1 ~ 

, :: c. . . ..... 
~ • -:-1 
lof:-1 
. ~; ~-.. . . ... 
" . , . 
- • 1 -, .. .. -. - .. 
, -- . ~ . 
- . ~ .. ·~ . '- ~ - ..... 
... "" ,,• 

,, -
..: . ... ' . : ., 
' .... -
~· . i 8 
~ • (i 6 
, . -
~ . ,· , 
-~.r.c.. " .. 
~ • J ~ 
f.· •. J 2 
• ,, ? 
; . (.-.. ,.. ,.. 
t: • .: 0 

f . ; :~ 
- 2 'J , . "' 

I • I I 

F-.35 
F.9i 
?.«1-1 
1 0. 3 
1 ] • ] 
l l • 9 
] :: • 8 

.Ji 1~.8 

48 !-LB 
> 1~·.4 

TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: OUT5 7.008 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 500 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CO~CEt\TRATIOJ\S 

XCMBER 
9.96£-03 
5.88£-03 
9.00£-03 
1.36E-02 
2.52E-02 
4.7~[-02 
i. 3·iE-02 
l.OOE-01 
1.15£-01 
l.OGE-01 
8.70£-02 
i.5lE-02 
i.06E-C2 
f 0 ., .. _0., 

• -.£-. .. 

5. 3(;[-(' 2 
4 rrrp n') 

.., • I.: ,I· c.- •.; .. 
'? ':' - £ - (1 ,., ... . . . ... 
:'.~~£-0: 
" CC~ ... n~ 
-··~- ... 
:· •. : ~· E - :~ :: 
': ,. ~ ... :"" -: ,... -·--- . -
:. • i :: F- c~::: 
1 ~-- •. .. --... '• . - "' -
j • .;:r-c:.: 
j. :.c::;:-~·~ 
• ,, ,... - r. ,., 
Jo\·-!.-\-

~: • :. E E - c: ~~ . - ,. - '·""' : •• tt-l,.;:. 

i . (~ ~I E - C: 3 
: • ~ !. E- 0 :~ 
~ . ~ ij E- C· :J 
~ • -1 £. r- r; 3 
? c·:--n"J '.c..,._ '- ..... 

l.8(E-03 
') c •:--()'1 ._.'(1,._. V 

SURFACE 
6.19E-03 
4.70E-03 
8.31E-03 
1.44E-02 
3.09£-02 
6.i5E-02 
1.21E-Ol 
1.91£-01 
2.52£-01 
2.68E-01 
2.54E-Ol 
2.54F.-01 
., -,:.r-ot ... . ,._ 
:?.ilE-01 
2.7SE-01 
2.f.8E-01 
, 64r r,l - •. l-- \.i 

2. g c. E-r' j 
:2.;r.E-C!~ 

:. ffE'.-0i 
:: • 7 ~~ E - ( · l 
., r·· :--_,.. ... .... -- .. -
..... - - , . 

• ~- • I - ... - . -
- •• -~ r . ... ,, ... -. ,; - . .. -

: . f ~- E- C: 1 
:: . :~ c r - (. J 
~.4:.:£-(:1 

1 ,.E ,.., 
• H ~ - , .• 

2.7CE-C·l 
2.38£-0l 
2 -··- ,.. ., •• ~ - j' j . ~ \..'- \. 

" ocr ... n~ -. ... - , ... 
~ r:r::--o~ - •• · ....... .& 

l . ..J~E-01 
2.44£-0i 

~lASS 

4.61E-Oi 
3.96£-07 
7.51£-07 
1.40£-06 
3.22E-06 
i.57E-06 
1.46£-05 
2.47£-05 
3.[,1£-05 
4.02£-05 
4.09£-05 
4.38£-05 
5.11£-05 
5.41E-05 
5.98£-05 
6.6-lE-05 
(i.~iE-05 

7.~4E-05 
i. ~~ iE-Of· 
C· • - E ( • r • J ';'o - ~ ;'l 

9 • C'.; E- C• t 
: , :~ ';' '[ - (I 4 
: . ~·:E-l~ ..f 
-: ] •: 'r - ,, 1 
..; • V -· \.' -t 

. 1··- "' l • t' :.. - \.. -t 
, ,..,...,•-o~ _._,_ ,..., 
1.23E-C..J 
l.Of.E-04 
1.62£-04 
1. ~·OE-0-1 
l.f:SE-04 
1.52£-0~ 
2.08E-0~ 
l.21E-04 
? ';lt"-04 
~·- .... -t 

1.9:£-03 2.05E-Ol 1.99£-04 
, 1~:r ... n3 ? c.s=--01 ? -,sr-o4 
-· ~- ~~ ~·\1 - -· -

2.40£-03 3.42£-CJ 3.83£-04 
1.CBE-03 1.;EE-01 2.14E-04 
8.4~£-04 1.59£-01 2.0iE-04 
~.SOE-04 1.05£-01 1.4iE-04 
~.80£-0~ 1.22£-01 l .82E-04 
2.40£-04 i.02E-02 l .13£-04 
~.EOE-04 1.62£-01 2.80£-04 
~.BOE-0-l 1.87E-C1 3.4iE-04 
-t.B0E-O-l 2.J6E-01 4.31£-04 
2.~~£-04 1.2fE-01 2.68E-04 
~.4CE-04 1.-l~E-01 3.32£-04 
9.60E~O~ 6.66£-01 1.65E-03 
o.oor+oo o.oor+co o.oor•oo 

1.leE+OO 1.0~[+01 7.S~E-03 

CUMULATIVE X 
NUMBER StRFACE 

8.44E-01 5.99E-02 
1.34E+OO 1.06E-01 
2.11E+OO 1.86E-01 
3.25E+OO 3.26E-01 
5.39£+00 6.25E-01 
9.41£+00 1.28£+00 
1.5iE+Ol 2.45£+00 
2.42£+01 4.30£+00 
3.39£+01 E.i4E+OO 
4.29£+01 9.34£+00 
5.02£+01 1.18£+01 
5.66£+01 1.4~£+01 
6.26!+01 1.69£+01 
6.iiE+Ol 1.9~£+01 
- ... ?£"01 , . ~- . 
i.6~E•Ol 
; . ~~,E•Oj 
C'l ')--·n• ("'\ • ... ;': :. .,.. \.1 ~ 

E'.:.or"!"o1 
C.• - • - • - • 
Oo •J:.~::j 

E.SJ(£•(1 
? . (~ !, E + c.~ : 
q ., •. -:-_,,--: 
... ·---· ... ~ . - .. . ~ • :~ .; !: ..... ·. j .. 

9. ;.;E•·: 1 
"" .. - ' ] .• ··~t.- . ...... ' .. \ 

9. (:;(:~.;. C1: 
(J L!'.-.t.-'11 
"'' • J..:' ~· \. 

9.71E+Cl 
9 • -; ~. E ~ '; ~ 
9 -o=-•01 • I ,. - . 

9 (. ,, ... (' l 
eC·4.-· 1 

"()t:,~~·· .. 
:'loOV-·lJJ 

9.87E-1-0l 
9.8~£+01 
9.91£+01 
9.9~E'+(J1 

9.g~[+01 

9.~(£+01 

9.9iE-+-Ol 
9.97£+01 
9.97£+01 
9.98£+01 
~. 9E-E+01 
9.98£+01 
9.9.9E+Ol 
9.99E•Pl 
9.99E+Ol 
1.00E+C'2 
1.00£+0.2 

~ rl" E · 01 ................ 
:?.f.O["!"Ol 
~.ifE~Ci 
~ ...., ·:. ':'" .. (·1 
'- ... " -.., 
~~ • Z (·, E • (1 j 

:.· . : ~~ r ... ~: : 
~· . F:: E ~ { l . . . ;· ... ( . 
-~ • • • - . ' J 
_. ·.is.,:-_.'.1 
. • , .. - '· J 

.;.~.:E".;.:·~ 

~.~:~·~-t·j 

:. J :~r+t·l 
- ··L.- r· ~- • .: c. t...... ; ; 
= . ~- ; :: + (; l 
: ;;·-;-~o~ , ....... ~-·' 
(:. ('- T" + (·] 
\ f • ;' .... ./ 

t:: ·.:1;-+r•l ': • ,. J ._ \.~ 

f.. f, 1 E+Ol 
c. ---·c·1 ~- • I I ~ ~ i 

,_. c~ E ('] 
.... ..J J. ~ 

- 1-- (,1 : ... : ..t. + 
i. :q E+ 01 
7.f.OE+01 
'7.~3£+01 

e.1lE+01 
8.::6£+01 
f..~6E+Ol 
8.4P.E+Ol 
8. :,r:E+01 
~. i C•E+ C 1 
8.e~E+01 
~.09£+0] 
0 ?''-+01 "'·--.t.. 
~.:'6£+01 
l.OOE~02 
l.OOE~02 

MASS 
5.88E-03 
1.09£-02 
2.05£-02 
3.83£-02 
i.94E-02 
l.i6E-Ol 
3.62£-01 
6.iiE-Ol 
1.13£+00 
1.6-1£+00 
2.16£+00 
2.i~E+OO 
3.37£+00 
.:.(:6£+00 
~. S:.:E+O(I 
:- • f. 7 [ + {: c 
(~. !iOE•Ov 
- ,:.r .... ~ . .-.. , .. , . ' ... 
~!. ~ t:£:+00 
:.-.~~r+~.··~ 

1 . ~ '3 r +c .. 1 
: • :: r:,!:. ~ t~ j . . .. - ...... 
I • "' .. -; t ... ·. ... . '• . 
j . .: ~ E- c:: 
. r:·-.,... 

• 0 .... .a.l' . • . ... .. 0. 
1 o -; ~. E +Cl 
1 Q·- o· .£,,..,,:.-r. 

' :: • rJ 7 E • ~, j 
~ ';'-:~+(11 
-. • a'. - I 

, ·-r ')J -·~1 +\ 
... r:.o- "'·1 .:. . \.~ ..., :.. ... '~ 
2.2-eE+Cl 
'J , :: ;--0, 
,.;) .... -. " 
3.3CE+Ol 
3.59£+01 
3.8.;E+Ol 
i.19E+Ol 
~.G€£+01 

-t.~6E+01 
~ ... -:·~· (' J .., . . ........ ' 
5.4lE+01 
~.64E+Ol 
5.7HE+Ol 
6.14£+01 
6. ~~SE+Ol 
i.13[+(:] 
i.4iE+C1 
i. 90E + O'l 
1 . (!(I£+(·~ 
].00£+02 



....... 
w 
00 

rw-.· 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
l -~ 

l 5 
lG 
1 ~ 
18 
19 
~ c~ 

::1 
, ., 
, . ") 

:; . . -... ~·-

'.~ :~ -· ,, . .. 
r· '. 
.: C• 
•• (J .,,_ 

~~ c 
31 
'J ') ... _ ., .. , 
.., ~· 

3 ·1 
... : ... "' 
36 
37 
38 
'J Q ..,,... 
·i 0 
-11 
·i 2 
43 
..; ~ 

-i E 
; (; --~ I 

·i g 

LAST 

DIA 
• 4 86 
.504 
.542 
.581 
.625 
.6i3 
.723 ---. ' , , 
.835 
.89i 
. 964 
1. 03 
1 • ] 1 
l • 1 9 
1.28 
1 • 3 8 
1 . -i 8 
1 . 5 ~ 
1 • 71 
1 • ~ ~ . ... ~· J • :-. '-I 

,.. , .. -. .. -
,~ , ~: -. - .. 
,. . . 
~ ... ,· 

I· -. ~· """: 

:: . ~ : 
'J , .. ~ 
'- . ... .... : 
"J ., -.. . -
"J :. 'l 
·- . ' -
~- . -~ . 
·i • ("; f 
I 'J. 

• .. I 

~ • f ~ 
5 . c.; 
: . ,., 
'-' • ·~M 

:: • ~: 2 
f.:f 
€.; 3 - .. ·~ 
I • • ..._. 

I • t I 

Q 3. 
·~. ~ 
(J tic ..... , 

9. G·l 
l (1 • 3 
1 l . 1 
! l . ~ 
l :: . t 
] :~ . ~ 
J • ,., 

·1 • ,:1 

j [ • j 

TCT .t. I~~· : 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: OUT5 7.009 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SA~PLE TIME: 500 SEC 

OIL. RATIO: 1 :1 

CO~CE~TRATIONS 

NUMBER srRFACE 
8.52E-03 5.26£-03 
4.56£-03 3.65£-03 
i.20E-03 6.65£-03 
9.84£-03 ].05£-02 
1.52E-02 l.SiE-02 
3.25£-02 4.63£-02 
5.40£-02 8.88£-02 
6.82E-02 1.29£-01 
i.46E-02 1.64E-01 
G.SOE-02 1.72£-01 
5.45E-02 1.59E-01 
5.~6£-02 l.84E-01 
4.~7£-02 ].78£-01 
4.1~E-O~ l.S~E-01 
3.~3E-02 1.79£-01 
3.1~E-0~ 1.89E-01 
~.f.l£-02 l.95E-C1 
2.~lE-C2 1 .~3£-0l 
] -cr--i' •; 

• I •. - ... -
. 6-- ~• "•· .. - \.•; I - . _, .. - -

1 ~ r ;- _ r. ~ ~ f - r - " ~ . "'\. - .. - . . . .... , ... 
j • ~ t·!.- :· ~ : . ~ !- E- C• J 
: • ~· f. E - t ~ 1 . S ~ !: - 0 ~ 
~ • r ._ !: - ; :: ~ • 7 :~ E - :: i 
::; "; , :--- .. ~ .J .. ; -- " 
~: ~ ~ r-. •.: . .... - " 
r . :; : E-r :.-
f· I '~ (, :: - [ 2 

• - • - r· • 
l • • t--! 
.. , . - ,, . 
J. -=~-,-. 

: .E:-;t:-Cl 
:. :.8£-{':] 

:: . ~· f E - r. :.:, : . ::: -1 E - (J 1 
- • t· - , , ,. ". - c· l ;,._~J:..-'"" .;.\Jl.t..-. 
1 •• - ,.. 3 ... f• c- 0 1 
1·-i~~-,. -1'-·' ·.:.-' 

:I(~-: E-~=2 
') _;. ' - , . 
- • \.1 ~ !. - \.: .3 
? ~~r-~~ 
~··-- v~ 
1 . c c:E- c: 3 
l . ::: OE- 0 :~ 
].~6£-03 

1.~:E-03 
l • :-~ 2 E- (} -3 
s . .;rE-C.-1 
, 'l '' E ,., 3 - ...... '- -\.'' 

J.COE-0~ 

3.6CE-O~ 

4.E.OE-04 
G.OCE-04 
2 • ~ (' E- { · -~ 
•a , r -
-·1\~-J·· 

::.~~·r-~•.; 
: t;~E I. 
: . "" \• - \... ~ 

6 • C: \; E- ~-. -l 

!.2iE-01 
J. ~:E-~~1 
1 • 7 ~ E- {~ l 
~ . 3 5 E- f;! 
1.1iE--0j 
i.Cir-cn 
, 6"r-r,1 
• • """'._ V 

1.f.SE-C1 
1.:'2E-C1 
:?.f·lE-01 
':' 8~:"-0'> . . ... - -. 

9.1iE-C2 
1.·10£-Cl 
.., 0" E ., 1 
~. .:_. - "-' 

s.:5E-~:.: 
! . ~. ~ !: - (~ ! 
j • :: ~ ~- (' ~ 

:.B~E-Ci 
• ·c- r·1 ..., . ! (.: !. - \i 

EFFIC. CORRECT.: D1 

CU~IULATJ\"E X 
MASS 
3.91E-07 
3.0iE-Oi 
6.01E-Oi 
J.OlE-06 
1.95E-06 
5.19£-06 
1.0iE-05 
1.68E-05 
2.28E-05 
2.58E-05 
2.56E-05 
3.]9£-05 
3.31£-05 
3.70£-05 
3.83E-C5 
4.35E-05 

~ .. _f .... 4 8
, __ -· 

. -- '"'" 
5 • 1 .; E- (: 5 
.;.i::-E-C~ 

Nt'~fBER 

l.OBE+OO 
1.66£+00 
2.5iE+OO 
3.8][+00 
5.7•1£+00 
9.~6E+OO 

1.67[+01 
2.53[+01 
3.48£+01 
4.34E+Ol 
5.03£+01 
5.i2E-+01 
6.~0!:+01 
6.82E+Ol 
i.26£+01 
7.66t+01 
,. '"'1r~r·,, 
CJ • \.i - ....... 

~ ""• ,, .. -. . 
~.~.::t.-!- ... !J 
,, -t: • : .: = .. ,., ~ . - . " ... 

5.~2E-r5 2.7~E~:] 
• c-or_r-:-, 
~.c .... _"' 

... -- ( : s . t'o :: t - \ •. 

~: I J - E- ;~ r .. : ·: ;; E - I : ;-: . . 

E.~~:-E~~: 
,., . ,.._ "" .. - .... ~ _, . 
•• • • • •• - ' .a. 

(i ~ ::-..;.·".~ 
" . " . -· .. -
~ ... ·=-·"'.1 

• " Jl .... •• • 

E . • ~ "7 E - ( ~- ~ • -~ ~ E + .·; j 
i . ~ G E- :1 ~ !?. • ~~ : E • ·: ~ : 
S.O~E-C! ~.~·E•~l 
7. 3 0[- ,. 5 
1 • l E: E- ~ -t 
l.~f.E-C-i 
~. ~ ~~E- C 5 
8.~:£-('f 
1 ~-- o· ...... , t:.- ... 

J.l?E-04 
1. oor-cq 
].62£-04 
].70E-(L~ 

2. ll E- (: 4 
l. 6fE-O~ 
3.~5E--04 

l . j OE- 0 .J 
l.:'6E-04 
•: '> (; [ - (. -~ 
- ... - '11 

:~ • f. CJ E - 0 ~l 
~. i ~E-(l4 
,.. "t.:E ,... ..: • .i \,l - \.•'"'! 

:. LSE-0·1 
l' 6 t- '· A 
l~· -t.!:..-t.i'"'+ 

1. O~E-C~~~ 

Q r.. '· ;- .... .""· ~ ....... -- \. .. 
c i:t.r-·;j 
~ .. •. -· .... 

'· --- .. ...., ... - ' ..... ·- - "' -
0 .,.._ •. l 
~· .. . :: :. - ~ 

c c~:-.··J .• c .J -- ... 1 "' , ... -.. ,..., .. 
' • .:~ ~ .t. . '-I j 

Q s.:t·:-···J ,. • .... - l· 

?.a-E--cn 
~. e ~E ~ c' 1 
9.9JE+Ol 
9. ? 2 r ... C'l 
':.! o.= r • (1] .. . .... . .._ . 
,. -:. • - f) • 
:1 • "'' : t.- " J 
r" :.· €~ :- ~ '1 1 
~. ... '- '· 
Q <;c-;-_:,1 
" • " .-:._1_ • 

0 t.:. ~ :-- :~ i 
.. J • .... • .. " • 

? . ~ ~ E ~ .~;: 
c (.. ~ :-- .. ~-. 1 
...... '"- . \. J 

?.?:::-;1 
~-~~!:~(·j 
0 ·•· (. ':" - .-, • .... ' .. ... . ... 

J .\ r. :- • (· •) . \ ...... - . -

SURFACE 
i.20E-02 
1.22£-01 
2.13£-01 
3.56E-01 
6.12£-01 
1.25£+00 
2.46£+00 
4.23£+00 
6.4iE+OO 
8.83£+00 
].]0£+01 
1.35E+Ol 
1.60£+01 
1.85£+01 
2.10[+01 
2. 3 ~ E~ {' 1 
:. 62E+Cl1 
::. S~·E-01 
~~.:!1£•(;1 

~-. 2-iE+Ul 
:: • f· -4 E • :_. j 

~- • :-. j r ~ 0 j 
..: { •. :-.,-., . . "'" . - .... , .. 
.;.::-:-r+~: 
• - . - .• , J 
~.:--:..~ •... 

-i • -; 7 r.,. c 1 
~ . ~ ~-E+ C: j 

;-. ~ :r.~l·,, -· , ~ 

f. . --i ·1 E + C• j 
f . i ~ E • (1 l 
• n•- -l 
~ • :'I ~ :... ~ ~) 

(~ • (I ~ E..&. 0 j 
6 ··~- ,..] ." .. Jt..+"' 
fi.5Cf+Ol 
6.€~E+Ol 

6.8~:£+01 

7. 1 (1£•01 
~ ·: e- ~ o 1 

I ' ... !:.. ' 

i . f· -i E + (IJ 
7. F ~E + (11 
u c·-·r1 C• • 1 \I .t. ~ ,) 

f~ . 1 :.: E • ~'] 
~.. .. ... - ""' . e . .::. l !: + '...; J 

~.f::E•01 .. -,·-·o, ,-:_· .• . .:.t.•\. 

F.8iE•f'l 
~1 • rr i E ~ (; J 
? . ~ ~·E+ 0 l 
-: nc.r•"J') ... ,. ,._""1 tJ.., 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 10.002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
~1 
'.: •) 
~ ... 
,, ·~ 
L ... 

2-1 
,, ~ 
_;.~ 

:::6 
'J
- I 

28 
29 
30 
31 
~? , .... 
33 
34 
::'5 
36 
37 
38 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.i23 
.777 
.835 
.897 
. 964 
1.03 
1 • 11 
1.19 
1 • 28 
1.38 
1. 4 8 
1. 59 
1 • i] 
1 . ~ ~ 
l. ~B •.. , ') .... --
~.:8 
,, .. " ..... :: 
'l t 4 ... '-,..., 

~.83 

3.05 
7 ,.,
..,; • ~ I 

3.52 
3.i8 
-L06 
t ... -

1 • .:1 , 

.;,(;0 ... 
5.0-' 
5. 4 2 
- 8? ~. ~ 

€.26 
6.73 
- ?3 I • -

39 i.ii 
40 8.35 
41 8.97 
42 9.64 
4~ 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
~8 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

3.58£-02 2.22£-02 1.66E-06 
2.22£-02 1.78E-02 1.49£-06 
2.65£-02 2.45£-02 2.21E-06 
3.20£-02 3.41E-02 3.30E-06 
4.50£-02 5.52E-02 5.i5E-06 
5.45£-02 7.75£-02 8.70£-06 
6.84£-02 1.12£-01 1.36£-05 
7.66£-02 1.45£-01 1.88E-05 
7.61£-02 1.67£-01 2.32£-05 
i.16E-02 1.81£-01 2.72E-05 
5.98E-02 1.75£-01 2.81£-05 
5.16£-02 1.74£-01 3.01E-05 
4.50£-02 1.76E-01 3.26£-05 
4.44£-02 2.00E-Ol 3.99E-05 
4.22£-02 2.20£-01 4.71£-05 
4.00E-02 2.40£-01 5.53£-05 
3.76£-02 2.60E-Ol 6.45£-05 
~.35E-02 2.68E-01 7.13£-05 
3.32E-02 3.07E-01 8.79E-05 
2.70E-02 2.88£-01 8.85E-C5 
~.EPE-02 3.20£-01 l.OEE-04 
2.11£-02 3.01£-01 1.07F.-04 
1.~1E-02 3.14E-C1 1.20£-04 
J,7fE-02 3.37£-01 1.3BE-04 
l.ZOE-02 2.63£-01 l.lGE-04 
1.22£-02 3.10£-01 1.4iE-04 
i.68E-03 2.25£-01 1.14£-04 
~.~6E-03 3.16£-01 1.i~E-04 
3.i2£-03 1.45E-01 8.51E-05 
2.i6E-03 1.24£-01 i.8~E-05 
3.00E-03 1.56E-01 1.06£-04 
2.28£-03 1.3iE-01 9.97£-05 
2.04£-03 1.41£-01 1.11£-04 
2.28£-03 1.83E-01 1.54E-04 
6.00£-04 5.55£-02 5.01£-05 
1.6SE-03 1.79E-Ol 1.74£-04 
1.32£-03 1.63£-01 l.iOE-04 
1.20£-03 l.i1E-01 1.92£-04 
6.00E-04 9.86£-02 1.19£-04 
7.20£-04 1.37£-01 1.77E-04 
3.60£-04 7.89£-02 1.10E-04 
4.80£-04 1.22£-01 1.82£-04 
2.40£-04 7.02£-02 1.13E-04 
6.00£-04 2.03£-01 3.50£-04 
3.60£-04 1.40E-Ol 2.61£-04 
6.00£-04 2.iOE-01 5.39£-04 
2.40£-04 1.25E-01 2.68£-04 
3.60£-04 2.16£-01 4.98£-04 
3.60£-04 2.50£-01 6.18E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.07£+00 8.69£+00 6.12£-03 

CUMULATIVE X 
NUMBER SURFACE 

3.33£+00 2.56£-01 
5.40£+00 4•60£-01 
7.87E+OO i.42E-01 
1.09£+01 1.13E+OO 
1.50£+01 1.i7E+OO 
2.01E+01 2.66£+00 
2.65£+01 3.95£+00 
3.36E+Ol 5.63£+00 
4.0iE+Ol i.55E+OO 
4.i4E+Ol 9.63£+00 
5.29E+Ol 1.16£+01 
5.i7E+Ol 1.36£+01 
6.19£+01 1.5iE+01 
6.61£+01 1.80E+01 
i.OOE+Ol 2.05E+01 
i.3iE+01 2.33£+01 
i.i2E+Ol 2.62£~01 

8.03[+01 2.9~£•01 

8.34£+01 ~.~9[+01 
8.5~£+01 :.6~E+Ol 

S.~~E~Ol ~.~~E+Ol 

9.03[+01 ~-3~E+C1 
a "' 1 :- · 0 · 4 ,. ':j E + 0 1 """•~ -~ J. -le\_;,, . 

9.38:£+01 
9.4~£+01 

~.E.iOE-"01 
9. 6 iE+ (I] 
9.76E+Ol 
9.79E+01 
9.82£~01 

9.8!·£+01 
9.8iE+Ol 
9.89£+01 
9.91£+01 
9.S2E+Ol 
9.93E+Ol 
9.9-iE+01 
o o·- 01 ....... ~t:,+ 
9.96£+01 
9.97£+01 
9.9iE+Ol 
9.9iE+Ol 
9.98£+01 
9.98£+01 
9.99£+01 
9.99£+01 
9.99£+01 
1.00£+02 
1.00£+02 
1.00£+02 

:, ""1:"•1:1 ' • "'C•- .... 

5.~·8£+01 

5.'74E+tl 
6. (!0[+ 01 
6.::6£ ... 0] 
6. 5:~£+01 
5.67£+01 
6.e~E+Ol 
i.OlE+Ol 
i.li£+01 
; . ~.8£+01 
;,.;4£"'01 
i.6f.E+01 
7.8-t£+01 
8.03£+01 
8.15£+01 
S.30E+Ol 
s . .;OE+Ol 
8.5..1£+01 
8.62£+01 
8.85E+01 
9.01£+01 
9.~2£+01 

9 . .J6E+Ol 
9.71[+(11 
1.00E+02 
].0('£+02 

MASS 
2.71£-02 
5.15£-02 
8.i6E-02 
1.42£-01 
2.36£-01 
3.78E-01 
5.99£-01 
9.07£-01 
1.29£+00 
1.73£+00 
2.19E+OO 
2.68£+00 
3.21E+OO 
3.86£+00 
4. 6:~E+OO 
5.54£+00 
6.59E+OO 
i.i5E+O(l 
9.19£+00 
l.Ofi£+01 
l.~4E+01 

l .~1£+01 
l • ti 1 E + (' 1 
1 . e3E~\Il 
2.0:::E+(Jl 
2.~6F+Oi 
.. ··r C'1 ..: ... :-: + 
2. i ~E+(il 
2.8iE+Ol 
3.00£+01 
:~. 1 i'E-i-01 
:.33£+01 
3.51£+01 
3.i6E•01 
3.84E+01 
4.13E+Ol 
-1.41£+01 
4.i~E+tl 

4.91£+01 
5.20£+01 
- ·~ u- 01 o.,o.t.+ 
5 .. 68£+01 
5.86£+01 
6.43£+0] 
6.H6£+01 
i.74E+Ol 
8.1SE+01 
8 oo-"-01 .... -.• ~ I 

).00£+02 
1. 00[+("•2 

... 

. ... TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 10.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 . 542 
3 .581 
4 . 625 
5 .673 
6 . 723 

• 7 .777 
8 . 835 
9 . 897 

1 0 . 964 
11 1 • 03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.48 
17 1.59 
18 1.7] 
19 1.84 
20 1.98 
,..,1 ,., l" 
L - • ~ 

:?2 2.28 
2 3 ~ •. t 5 
:::4 2.64 
•• :: ., ~ 3 ... ,;) .... o 

26 3.05 
27 3.::!7 
')8 3 .. ? ""' .,:, ... 
~9 3.18 
30 4.06 
~~~ -1.37 
32 -1.69 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
37 6.73 
38 7.23 
39 7.7i 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
4 4 1 1 • 1 
-15 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.98£-02 1.22E-02 9.10£-07 
1.09£-02 8.74£-03 7.35£-07 
1.45£-02 1.34£-02 1.21£-06 
1.97£-02 2.09£-02 2.03£-06 
2.44£-02 2.99£-02 3.11£-06 
3.23£-02 4.59£-02 5.15£-06 
4.68E-02 7.70£-02 9.28£-06 
5.i7E-02 1.10£-01 1.42£-05 
5.69£-02 1.25£-01 1.74£-05 
5.36£-02 1.36£-01 2.03£-05 
4.62E-02 1.35£-01 2.1iE-05 
4.43£-02 1.50£-01 2.58£-05 
4.20£-02 1.64£-01 3.04£-05 
4.02£-02 1.81£-01 3.61£-05 
3.i6E-02 1.95£-01 4.19£-05 
3.Z~E-02 1.95£-01 4.48£-05 
3.02£-02 2.10£-01 5.19£-05 
2.89£-02 2.32£-01 6.16£-05 
2.€9£-02 2 . .J8E-Ol 7.10£-05 
2.84£-02 ~.0~£-01 9.33£-05 
2.1~E-02 2.65£-01 8.75E-05 
1.85£-02 ~.63£-01 9.34£-05 
1.64£-02 2.70£-01 1.03E-C4 
1.~6£-02 2.iBE-01 l.t.;E-04 
1.26E-02 ~.76E-Ol 1.22E-04 
~.84£-03 2.49E-01 1.18£-04 
9.96E-03 2.91£-Cl 1.48£-04 
5.64£-03 1.90£-01 l.04E-C4 
5.04E-03 1.96£-01 1.15£-04 
5.16£-03 2.32£-01 1.47£-04 
3.00£-03 1.56E-Cl 1.06£-04 
3.60£-03 2.16£-01 1.5iE-04 
2.04E-03 1.41E-01 1.11£-04 
1.08£-03 8.65E-02 7.2iE-05 
1.56£-03 1.44E-Ol 1.30E-04 
2.04£-03 2.18£-01 2.12£-04 
1.32£-03 1.63E-01 1.70£-04 
1.08£-03 1.54£-01 1.72£-04 
4.80£-04 7.89£-02 9.51£-05 
6.00E-C4 1.14£-01 1.48£-04 
0.00£+00 O.OOE+OO O.OOE+OO 
2.40£-04 6.0€£-02 9.09£-05 
4.80£-04 1.40£-01 2.26£-04 
3.60£-04 1.22£-01 2.10£-04 
2.40£-04 9.36£-02 l.i4E-04 
3.60£-04 1.62£-01 3.23£-04 
2.40£-04 1.25£-01 2.68£-04 
3.60£-04 2.16£-01 4.98£-04 
3.60£-04 2.50£-01 6.]8[-04 
O.OOE+OO O.OOE+OO 0.00£+00 

8.32£-01 7.i4E+OO 5.48£-03 

CUMULATIVE X 
NUMBER SURFACE 

2.38£+00 1.58£-01 
3.69£+00 2~71£-01 
5.43£+00 4:4~£-01 
7.80£+00 7.14£-01 
1.07£+01 1.10£+00 
1.46£+01 1.69£+00 
2.02£+01 2.69£+00 
2.72£+01 4.10E+OO 
3.40£+01 5.i1E+OO 
4.04£+01 7.47£+00 
4.60£+01 9.21£+00 
5.13£+01 1.11£+01 
5.63£+01 1.33£+01 
6.12£+01 1.56£+01 
6.57£+01 1.81£+01 
6.96£+01 2.06£+0] 
7.32£+01 2.33£+01 
7.6iE+Ol 2.63£+01 
i.99E+01 2.95£+01 
8.33£+01 3.35£+01 
8.5~E+01 3.69£+01 
S.SlE+Ol -1.03!+01 
9.01£+01 ~.38E+Ol 
9.19E+C1 4.i4E+Ol 
9.~~£+01 5.09E+Ol 
9.~6£+01 5.~1£+0] 

9.58£+01 5.79£+01 
9.64£+01 6.0~E+Cl 
9.70E+C1 6.29£+01 
9.i7E+01 6.59£+01 
9.80£+01 6.79£+01 
9.85E+01 i.OiE+Ol 
9.87£+01 i.25E+Ol 
9.88£+01 7.3iE+01 
9.90£+01 7.55£+01 
9.93E+01 i.83E+01 
9.94£+01 8.04£+01 
9.96£+01 8.24£+01 
9.96£+01 8.34£+01 
9.97£+01 8.49£~01 
9.9iE+01 8.49£+01 
9.9iE+Ol 8.5iE+01 
9.98E+Ol 8.i5E+Ol 
9.98E+01 8.91£+01 
9.98£+01 9.03£+01 
9.99£+01 9.24£•01 
9.99£+01 9.40£+01 
1.00£+02 9.68£+01 
1.00£+02 1.00£+02 
1.00£+02 1.00E+02 

MASS 
1.66£-02 
3.00£-02 
5.21£-02 
8.91£-02 
1.46£-01 
2.40£-01 
4.09£-01 
6.68£-01 
9.85£-01 
1.36£+00 
1.i5E+OO 
2.22£+00 
2.78£+00 
3.44£+00 
4.20£+00 
5.02£+00 
5.96£+00 
i.09E+OO 
8.38£+00 
1.01£+01 
1.17£+01 
1.3~£~01 
] - ·~- 01 .~,:.+ 

1.i3E+Ol 
1. ~f:E+Ol 
•t 1 -- ~ 1 ,. tt.+v 
2.4-fE.;.Ol 
2.63[+01 
2.8~E+Ol 

3.11E+Ql 
3.30£+01 
3.59E+01 
3.i~E+01 
3.92£+01 
4.16E+Q1 
4.54£+01 
4.85E+Ol 
5.1iE+01 
5.34E+Q1 
5.61E+01 
5.61£+01 
5.78£+01 
6.19£+01 
6.5iE+01 
6.8~E+Ol 
7.48£+01 
7.97£+01 
P..87E+Ol 
1.00£+02 
].00£+02 

I 

• 



...... 
~ ...... 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 10.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
li 
18 
19 
:!0 
::1 
')? --:3 
~~ 
:!5 
:!ti . , .. 
.;, I 

28 
29 
30 
31 
32 
33 
34 
35 

' • 964 
1.03 
1 • 1 1 
1.19 
1. 28. 
1.38 
1 • ~ g 
1.59 
1 . ; 1 
1 • 84 
1.98 
') ,,., -. "' ... 
? ,.,s ....... 
'J , 5 .... '1 

2.64 
2.83 
3.05 
3 ')-

• • I 

3 • ? . :'•-
3.i8 
·L 06 
·L 3 i 
4.69 
5.04 
5. ·4 2 
5.8~ 

::s 6.~6 
3i 6.i3 
38 • 7.23 

' 39 ;,;; 
40 8.35 
41 8.9i 
42 9.64 
-13 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

4 

.. 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.32£-02 8.17£-03 6.07£-07 
7.08£-03 5.67£-03 4.77£-07 
8.i6E-03 8.09£-03 7.31£-07 
1.18£-02 1.25£-02 1.21£-06 
1.60£-02 1.96£-02 2.04£-06 
2.46£-02 3.50£-02 3.93£-06 
3.3iE-02 5.55£-02 6.69£-06 
4.45£-02 8.45£-02 1.10E-05 
4.66£-02 1.02£-01 1.42£-05 
4.20£-02 1.06£-01 1.59E-05 
4.06£-02 1.19E-01 1.91£-05 
3.64£-02 1.23£-01 2.12£-05 
3.13£-02 1.22£-01 2.27£-05 
2.96£-02. 1.33£-01 2.66£-05 
2.95£-02 1.54E-01 3.29£-05 
~.69E-02 1.61£-01 3.72£-05 
:!.46E-02 1.71E-01 4.22E-05 
2.30£-02 1.84£-01 4.91E-05 
1.9SE-02 1.84E-Ol 5.26E-05 
1.4~£-02 1.51E-Ol 4.6~E-C5 

!.~~E-02 1.i8E-Ol 5.€6E-05 
l.ZBE-02 1.9iE-01 6.9iE-05 
l ,.,·--o~ ~ o:r-01 - s,.,~-o~ ,.,:J.t. - .,, 0) lo ~- V 

9.;EE-03 1.89E-01 i.i4E-05 
~.l~E-03 2.00E-01 8.80E-05 
i.32E-03 1.85£-01 8.77£-CS 
5.88£-03 1.72£-01 8.7~E-05 
~.84£-03 1.30£-01 7.08£-05 
3.S~E-03 1.50E~Ol 8.i9E-05 
].80£-03 8.10£-02 5.11£-05 
1.20£-03 6.24£-02 4o23E-05 
1.56£-03 9.37E-02 6o82£-05 
1.~4£-03 9.98£-02 i.82£-05 
oo~OE-04 4.80£-02 4.04£-05 
S.~OE-04 7.76£-02 7.02£-05 
8.40£-04 8.97£-02 8.71E-05 
4.SOE-04 5.92£-02 6.18£-05 
0.00£+00 0.00£+00 OoOOE+OO 
4.80£-04 io89£-02 9.51£-05 
1.20£-04 2.28£-02 2.95£-05 
3.60E-04 7.89£-02 1.10£-04 
2.~0E-04 6.08£-02 9.09£-05 
2.40£-04 7.02£-02 1.13£-04 
1.20E-04 4.05£-02 7.00£-05 
3.SOE-04 1.40E-01 2.61E-04 
3.60E-04 1.62£-01 3.23£-04 
4.80£-04 2.50£-01 5o35E-04 
~.40£-04 1.44£-01 3.32£-04 
1.20£-04 8.32£-02 2o06E-04 
O.OOE+OO 0.00£+00 O.OOE+OO 

6o1i£-01 5.29£+00 3.iB£-03 

CUMULATIVE X 
NUMBER SURFACE 

2.14£+00 1!54E-01 
3. 29£+00 2 .·62£-01 
4. 71£+00 4 .15·E-01 
6.62E+OO 6.51£-01 
9.20E+OO 1.02£+00 
1.32£+01 1.68E+OO 
1.87£+01 2.73£+00 
2.59£+01 4.33£+00 
3o34E+01 6o26£+00 
4.02£+01 8.27£+00 
4.68£+01 1o05E+Ol 
5.27[+01 1.28£+01 
5.78£+01 1.52£+01 
6.26£+01 1.77£+01 
6.i4E+Ol 2.06£+01 
i.li£+01 2.36£+01 
i.5i£+01 2.69£+01 
7.95£+01 3.03£+01 
8.27£+01 3o38E+01 
8.50E+01 3.6iE+01 
8.i2E~01 4.00E+01 
~.9fiE+01 4.38£+01 
9.16E+Ol ~.7€E+Ol 

9.32£+01 5.12£+01 
9.47[+01 5.50E+Ol 
9.59£+01 5.85£+01 
9.tSE+01 6.18£+01 
9.i5E~01 6.4~£+01 

9.81£+01 6.7CE+01 
9.64E+C1 6.86£+01 
9.86£+01 6.98£+01 
9.88£+01 7.15E+01 
9.90£+01 7.34£+01 
9.91[+01 7.43£+01 
9.93£+01 7.5~£+01 
9.94£+01 7.75[+01 
9.95£+01 7.86£+01 
9.95£+01 7.86E+01 
9.96£+01 8o01E+01 
9.96£+01 8.05£+01 
9.96£+01 8.~0£+01 

9.97£+01 8o32E+01 
9.9iE+Ol 8.45£+01 
9.97E+Ol 8.53E+01 
9.98E+01 8.i9E+01 
9o99E+01 9.10£+01 
9.99£+01 9.57£+01 
lo00E+02 9.84£+01 
l.OOE+02 1o00E+02 
lo00E+02 1.00£+02 

~tASS 

1.61£-02 
2.87£-02 
4.80£-02 
8.01£-02 
1. 34£-01 
2.38E-Ol 
4.15£-01 
i.OSE-01 
1.08[+00 
1.50[+00 
2.01£+00 
2.5iE+OO 
3o1iE+00 
3.88[+00 
4.i5E+OO 
5.i3E+OO 
6.85£+00 
8.15E+OO 
9.54E+f•O 
1.08E+Cl 
1 '·' ·.· E · 01 . - .... ,.. 
1.4:::£+01 
1. ti2E+01 
1. 8~·E-+-Ol 
., rc.:.-;-+(i1 -. \.' \..:--

,.., '•c..-+r·1 -•-•·J:. V 

') . ·~- . 01 ... ~ ... .t.~ 

2.';j£+Cl 
2.!-J5E-t01 
:5. c; eE+ o 1 
3.19£+01 
3.3iE+01 
~~. 5BE+01 
3.€9£+01 
3.87£+01 

.·-1.]0[+01 
~.2iE+01 

~.:.!7[+01 

4.52£+01 
4.60[+01 
4.89E+01 
5.13£+01 
5.43£+01 
5.61E+Ol 
6.30£+01 
; . 16£+01 
8.5EE+Cl 
9.45£+01 
l.OOE+02 
lo00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 10.005 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1i 
18 
19 
:::o 
::1 
'l ,) 

23 
:: ~ 
'>::. .... 
~6 
'I
- I 

~e; 

:9 
30 
~n 

32 
33 
:14 
'J -... ::> 

DIA 
.486 
.504 
• 542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1 0 03 
1 • 11 
1. 1 9 
1 • 28 
1. 38 
1 • 4 8 
l.f9 
1 . 71 
l.f.-:4 
1.98 
:!.12 
'.> 'J 0 .... ~ ~· 
~ . -~ ~ 
:=.t:4 
'; ( . .' 'J .... c.., 
.ol , .. : 
""' . "'' ... 
') ·~ ~ ...... - ' 
..... :: r; ...... "' ~ 
3.-8 
4.06 
i . 3 i 
4.£9 
f.o04 
f.42 
- 8 'J 0. ... 

~6 6.::6 
3i 6.i3 
'.J 8 - ,, 3 ,, I • • 

39 i.ii 
40 8.35 
-11 8.97 
42 9.6·~ 
-13 ]0.3 
4 4 1 1 • 1 
-15 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.~ 

TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

8.52E-03 5.30£-03 
4.92£-03 3.94E-03 
6.60£-03 6o09E-03 
8o64E-03 9o18E-03 
1.20£-02 1o47E-02 
1.58£-02 2.25£-02 
2.40£-02 3.95E-02 
3.34E-02 6.34£-02 
3.32E-02 7.29£-02 
2.84£-02 7.20E-02 
2.75£-02 8o04E-02 
2.44£-02 8o23E-02 
2.16£-02 8.43E-02 
2.12£-02 9.56£-02 
1.42E-02 i.36E-02 
1.60£-02 9.58[-02 
1.45£-02 1.01£-01 
l.lSE-02 9.03£-02 
l.O~E-02 9.54£-02 
8.6-JE-03 9.22£-02 
6.8-JE-03 S.43E-C2 
7.56E-03 1.08£-01 

MASS 
3o94E-07 
3.31£-07 
5.51£-07 
8.90E-07 
1.53£-06 
2.53£-06 
4.76£-06 
8o21E-06 
1o01E-05 
1o08E-05 
1.29[-05 
1.42[-05 
1.56E-05 
1.91E-05 
1.58£-05 
2.21£-05 
2.~9£-05 
2.40£-05 
,., -"lr o-... , ... -:;, 

2.83£-05 
2.iP.E-t'5 
3.f.2E-05 

• L"c:- '·"l - €9£ ,,,., ? n .. - 0-
wt , '=' t:· L - -.. """ I • ~ - \• • - • :r W .1:. - :J 
- 1 (l- 0"' 1 0 'J- "] • ') c- ~ . 
~ ' , . t.- ~ • '- t.- ,, , • - .t ~ \.' :'\ 

• 1 • £ - 'l •..; c "'; •. - - 0 ? • • l 8 - - (l ;. 
-1.-a-a ........... ,J.t. - ..,.~ .t. ... 
'J r '£ 0 •· 8 ,., 0 r C ') ~ c.: c- (" • .... .;. .... - .::. ·• ~- ._ -.J.oo.t.- :o 
, ~ 0 ;:" - 0 3 8 0 '; -: - 0 • . 4 , s;; -:=-- f\ : 
-·~~- ·~~- - 1·-~- ~OJ 

l.B~E-03 6.0&£-02 3.32£-05 
2.7ti£-v3 l.O~E-01 6o3~E-05 

l.~~E-03 6.~8£-02 4.09£-05 
1.20E-03 6.2~£-02 4.23£-05 
1.68E-03 i.01E-Ol i.35E-05 
4.80£-04 3.33E-02 2o61E-05 
6.00£-04 -1.80£-02 4.04£-05 
3.60£-04 3.33E-02 3.01£-05 
1.44£-03 1.54E-01 1.49£-04 
2.~0£-04 2.96£-02 3.09£-05 
6.00£-04 8.54£-02 9.58£-05 
4.80£-04 7.89£-02 9.51£-05 
3.60E-04 6.83£-02 8.85£-05 
1.20E-04 2.63£-02 3.66£-05 
1.20£-04 3.04£-02 4.55E-05 
O.OOE+OO O.OOE+OO 0.00£+00 
~.~OE-04 8.10E-02 1.40[-04 
4.80£-04 l.SiE-01 3o4iE-04 
O.OOE+OO 0.00£+00 0.00£+00 
3.60E-04 1.8iE-01 4.01E-04 
3.60E-04 2.16£-01 4.98£-04 
2.40£-04 1.66E-Ol 4.12E-04 
O.OOE+OO 0.00£+00 O.OOE+OO 

3.S6E-01 3.66£+00 3.20E-03 

CUMULATIVE S 
NUMBER SURFACE 

2.15E+OO 1.45E-01 
3.40E+OO 2!52E-01 
5.07E+OO 4;19£-01 
7.25E+OO 6.70E-Ol 
1.03[+01 1.07£+00 
1.43E+Ol 1.69£+00 
2.04£+01 2.77£+00 
2.88£+01 4.50E+OO 
3.72[+01 6o49E+OO 
4.44E+01 8.46£+00 
5.13£+01 l.OiE+Ol 
5.75£+01 1.29E+01 
6.30£+01 1.52£+01 
6.83E+01 1.78£+01 
io19E+01 1.9~£+01 

7o59E+01 2o25E+Ol 
7.96[+01 2.52£+01 
8.25£+01 2.7iE+Ol 
8.51£+01 3.03£+01 
8.i3E+Ol 3.:St+Ol 
8.90£+01 3.51E+Ol 
9.C9E+Cl 3.ElE+Ol 
~.~lE+t:l 
9.3.;£+01 
9.46£.;-01 
9.~4£+01 
9. 61 E+ (J 1 
9.66E+Ol 
r. - •·- 01 :r. t~e+ 

9.i€E+Ol 
9.i9E+01 
9.8~£.,.01 

9.85£+01 
9.~~6E+01 

9.8iE+Ol 
9.91E+Ol 
9.92E+Ol 
9.93£+01 
9.94£+01 
9.95£•01 
9o95E+01 
9.96£+01 
9.96£+01 
9.96£+01 
9.98£+01 
9o98E+01 
9.98£+01 
9.99£+01 
l.OOE+02 
1.00£+02 

-1.G~E+01 

4 • 3 ~! E' .... 0) 
• • L" [ r 1 ..., • ~''-: +u 
~.7~£+0; 
=. o-::~ · 01 "'. _._,.. 
5.lf.E+01 
5. ·i~E+01 
5.66£+01 
• o··~ ~~ 
~o~h.·:-+u 

6.10[+01 
6.19£+01 
6.3:JE+Ol 
o. 4 ~E+C•1 
6.84E+01 
ts.9~E+01 
i.15E+01 
i.3iE+Ol 
i.5f:E+Ol 
7.63£+01 
7.i1E+01 
7.71E+Ol 
7.93£+01 
8.44E+01 
8.44[+01 
8.95E+Ol 
9.54E+01 
1.(l0E+02 
1.00£+02 

MASS 
1.23[-02 
2.27E-02 
3o99E-02 
6.i8E-02 
1.16£-01 
1.95£-01 
~·. -4 4 E-O 1 
6.01£-01 
9.1t!E-01 
1.26£+00 
1.66E+OO 
2o10E+OO 
2.59E+OO 
3.19E+OO 
3.ti9E+OO 
-l.~BE+CO 

: .. 1 UE+OO 
:..91[+00 
6.':'6£-rOO 
:.€5£+00 
b.5~E+00 

f!.:1r~co 
• n ··- .... 1 ~ • \i~:;~..,.u 

:.~~E~C>l 

1.:.:.-=~01 
: • ~: F + (.1 
~ . =· ~E~o 1 
1 • c ~r- (i 1 
~ L ~ ;- . r.l 
"'• ... ··--rv 
::.ClE+Cii 
::. 1 f, E+ 0 l 
:: • ~' f: E .;. (: l 
~. -1 tiE+C11 
2.58£+01 
::: .t;~:E+Ol 
3.14£+01 
3.:!4£+01 
3. 5 ·1 E+ Cll 
::-.8~£+01 

4ol2E+Ol 
.t. ~ ~-tE+ 01 
4.~iE+01 

4.37E+Ol 
4.8]£+01 
5.~0E+Ol 

5o90E+Ol 
i.1f·E+01 
S.i1E+Ol 
1.00£+02 
loOOE+02 

\, 
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TSI AERODYNAMIC PARTICLE SIZER 
FILE NAME: OUT5 10.008 01-01-1980 

LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 
DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 .542 
3 .581 
4 .625 
5 • 673 
6 .723 
1 • i 77 
8 . 835 
9 .897 

1 0 . 964 
11 1.03 
12 1.11 
13 1.19 
14 1. 28 
15 1.38 
16 1.48 
li 1.59 
18 ].i] 

19 1.8-l 
~·o 1.~8 
~1 .,, 
t...:. 

~3 
::: 1 
:5 
:·s 
"..;. I 

~8 
~9 

~~n 

~~ 1 
32 
=~ ~~ 
34 
35 

12 I 12 
, ,.. 8 ..... 
I~ • ~ 5 
:.€-1 
:.:.~3 
~~. 05 
'l .., ... 
..., ... ' 
3. ~·2 
·~.';8 

L Of 
~ . ~\; 
·L69 
5.0-1 
5 I •12 
• 8., :. . ... 

~4 6 ' (~ . ~ 6 
3i 6.i3 
38 i.:?J 
39 • - --, • I I 

-10 8.35 
~1 8.1-!i 
42 '9.64 
-1J 10.3 
4 ~ ] 1 . 1 
·1 5 l l . 9 
46 '12.8 
-1i ~ ]3.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

5.76E-03 3.56£-03 
3.12E-03 2.50£-03 
3.24E-03 2.99£-03 
3.96£-03 4.21£-03 
5.64E-03 6.92£-03 
1.26£-02 ].79£-02 
1.9iE-02 3.24£-02 
2.96£-02 5.63£-02 
3.02£-02 6.63£-02 
3.46£-02 8.75£-02 
2.78£-02 8.14£-02 
2.44£-02 8.23£-02 
2.34£-02 9.13£-02 
2.21£-02 9.94£-02 
J.88E-02 9.80£-02 
1.56£-02 9.37£-02 
1.49£-02 1.03E-01 
1.4~£-02 1.19!-01 
9.12£-03 8.43E-02 
9.~2£-03 1.04£-01 
8.52£-03 1.05£-01 
8.52E-O~ 1.21£-01 
6.rrr-o~ ~.e6r-r2 
,:; • 60E-O ~{ J "•=.:--,"\] . -.. ._ ,, 

MASS 
2.65E-07 
2.10£-07 
2.70£-07 
4.08£-07 
7.21£-07 
2.01£-06 
3.90£-06 
7.29£-06 
9.23£-06· 
1.31£-05 
1.31£-05 
1.42£-05 
1.70£-05 
1.98£-05 
2.10£-05 
2.16£-05 
2.55£-05 
3.17£-05 
2.41E-05 
3.19£-05 
3.47£-05 
4.31£-05 
3.i6E-05 
5.13£-05 

~-~~E-03 9.~iE-02 4.17£-05 
~.EOE-0~ 1.22E-f1 5.75£-05 
3.4eE-t3 l.O::E-01 5.17!-05 
3.00£-0~ 1.01£-01 5.53E-05 
] . ~2E-03 7. 49E-02 ·4 I 39E-05 
].~~£-03 6.~8[-02 4.09£-05 
1.56£-03 8.11£-02 5.50E-05 
l.~OE-03 i.20E-02 5.25E-05 
4.8CE-04 3.33E-02 2.61£-05 
7.20£-0~ 5.76!-02 4.85E-05 
6.00£-0~ 5.55£-02 5.01£-05 
4.80£-04 5.12E-02 4.98£-05 
4.80£-0~ 5.92E-02 6.18£-05 
7.20£-0~ l.O?E-01 1.15£-04 
3.60E-04 5.92£-02 i.13E-05 
~.80£-04 9.11£-02 1.18E-04 
3.20£-0~ 2.63E-02 3.G6E-05 
J.GCE-04 9.11£-02 1.36E-04 
1.20£-04 3.51E-02 5.64E-OS 
2.40£-04 S.lOE-02 1.40£-04 
1.20E-04 4.68E-02 8.69£-05 
o.oor~oo o.oor+oo o.oOE+OO 
o.oor+oo o.oor~oo o.OOE+OO 
4.80£-04 2.88E-01 6.64£-04 
3.60E-04 2.50E-01 6.18£-04 
0.00£+00 O.OOE+OO O.OOE+OO 

3.8iE-01 3.i3E•OO 3.10£-03 

CUMULATIVE X 
NUMBER SURFACE 

1.49£+00 
2.30£+00 
3.13£+00 
4.16E+OO 
5.62£+00 
8.88£+00 
1.40£+01 
2.16£+01 
2.95E+Ol 
3.84£+01 
4.56£+01 
5.19E+Ol 
5.i9E+01 
6.37£+01 
6.85E+Ol 
7.26[+01 
i.64E+01 
8.03£~01 
8.2(.£.;.0] 
8.51£+01 
F..73E•01 
8.95'£.;.0] 
a ] . r ~ r~ 1 • • J - . .., 

?.:?f.E•Cl 
9. =~~£•01 
9.f<!E·Pl 
~.f~E+C1 

9.6~£·01 
U - ., - • r] ~· ' I ._• t. \I 

9.7iE+01 
9. 81 £+ t'l 
9.B.;r~ol 

9.f:':~E+01 
0 c:--~n1 ,. .• '-' 1!.. ,, 

~.89[+01 
9.SOE+01 
9.P1£+01 
9.~::-E~Dl 

9.fi~£+01 
Q a·-·ot • • ,. :> !:.. . 

!? • ~H;E• 01 
9.97[+01 
9.9iE+01 
9.9eE+Ol 
9.98E•01 
9.98£+01 
9.~e:t:+01 
9.99£+01 
1.00:£+02 
1.00£+02 

9.56E-02 
1.63£-01 
2;43£-01 
3.56£-01 
5.42£-01 
1.02£+00 
J,89E+OO 
3.40£+00 
5.18£+00 
7.53£+00 
9.71£+00 
J,J9E+01 
1.44E+01 
l.iOE+01 
].97£+01 
2.22£+0] 
2.49£+01 
2.81E+01 
=~.()4[~01 
3.3:?E+Cl 
3. 6C•!+O 1 
~.9~£+01 

-J.:~£+01 
-4.5~[+0] 

-J,78E+Ol 
: .. ]1£+01 
::, • :~ a E + l' 1 
5. 65E+(: 1 
:, • ~: :, E + 0 1 
G.o:.E+Ol 
6. 2·LE+Ol 
6.44£+01 
6.5::0£+01 
6. 6~.[~01 
6.83E+Ol 
6.9iE+()] 
7.l3E+01 
i.4CE+Ol 
i.56E+Ol 
i.81E+Ol 
7.8~£+01 
S.l2E+01 
8.21£+01 
8.43E+Ol 
8.56£+01 
8.56E+Ol 
B. 5EE+Ct1 
9.33£+01 
1.00E+Cl2 
1.00£+02 

MASS 
8.54£-03 
1.53E-02 
2. 40E-02 
3.i2E-02 
6.04£-02 
1.25E-Ol 
2.51£-01 
4.86E-01 
7.84E-Ol 
1.21£+00 
1.63£+00 
2.09E+OO 
2.63E+OO 
3.2iE+OO 
3.95E+OO 
4.65£+00 
5.47E+OO 
6 • .S9E+OO 
7,2";'£+00 
8.20£+00 
~.42£+00 
l.CSE+01 
1.20E+Ol 
l. 2';'f+Ol 
1 . :; i: E + 01 
l f. Q r . (', ..... ~- . ~ 

1 • B r.E+O 1 
., O'JE+·"l .:. • ... \J 

~.liE+~] 

2.Jl£+01 
2. ·18E+Ol 
2.65£~01 
2.i4E+Ol 
2.~gE+Cl 

:~. (lf',£+01 
·~ ') l ;: ..1. ('• , ~ • ~ ._'T .• .&. 

:<\. ~ 1 E·Hi 1 
:~. 7 8[ + (! 1 
~. (•] E+Ol 
4. 4 OE+fi] 
4.~1£+01 
4 .. 95E+Ol 
f, 1• 14 E+Ol 
5.59E+Ol 
5.8'iE+01 
5.87£+01 
5.8iE+01 
8.0JE+Ol 
1.00£+0~ 
].00£+02 

TSI AERODY~A~IC PARTICLE SIZER 

FILE ~A~E: O~T5 10.009 01-01-1980 
LAST CALIBRATIOS: 01-01-1980 S~ 149 SA~PlE TI~E: 500 SEC 

DESSITY: 1 

CH~iL DI..\ 
( • &86 
1 • 50 l 
2 
:J 

• 5 
6 -I 
8 
9 

10 
1 1 
1:! 
lJ 
1 l 
t:; 
16 
1 7 
!q 
, 'l 
~ .. 
~() , ~ .... ., ,, 
~.3 
'J I 
... t 
.. , ': - ., 
,~ -., ., ... 
... I 

2~~ 

• 5 '2 
.581 

6 , .. 
• .,.:1 

.oi3 -., ., 
• , - •J 

• ; ; 7 
.8:15 
.H9i 
• 915 ~ 
1.03 
1 • t l 
1 . 19 
l. 28 
l.J8 
t.t8 
1. 59 
1 • ; 1 
1 . q ~ 

1.9H 
~. 1:.! 
:!.:!~~ 
•J l ,j -. 
:: . n • 
'.! • ~ J 
:! • !) 5 
:J ,, -

• -. I 

J.52 
:! •J :J • ; a 
30 ~.Ol) 

Jl -LJi 
3:! .•. 6 9 
J:) 5.0-& 
Jt 5.42 
J5 5.82 
36 6.26 
3i 6.73 
38 7.23 
39 i.77 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
.... 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

Oil. RATIO: 1 :1 EFFIC. CORRECT.: 01 

COSCE~iTR.\ T IO~S 
NU~BER SlRFACE MASS 
J.tS~-03 2.20E-03 1.65E-Oi 
J.OOE-03 2.~0E-OJ 2.02E-Oi 
3.35E-03 J.lOE-03 2.80E-Oi 
4.8CE-03 5.10E-03 4.95E-07 
1.02E-02 1.25E-02 1.30E-06 
1.55E-02 2.20E-02 2.47E-05 
2.78E-02 4.58E-02 5.52E-06 
3.i1E-02 i.04E-C~ 9.t2E-06 
-&.2iE-02 9.37E-02 1.JOE-05 
1.02E-02 1.02E-Ol 1.52E-05 
1.31E-02 t.26E-Ol 2.03E-05 
J.7lE-02 1.26E-01 2.18E-05 
3.77E-02 1.-&iE-01 2.i3E-05 
J.1iE-0~ l.lJE-01 2.85E-05 
J.31E-02 l.i2E-01 3.69£-05 
3.07E-02 1.8tE-01 -&.25E-05 
2.65~-0~ l.S~E-01 4.55E-C5 
~.tGE-02 1.9iE-Ol 5.2~E-05 
2.20E-02 2.03~-0l 5.80E-05 
t.7~c-O~ t.,0E-Ol 5.82E-05 
t -~- o~ 1 a-~ nt ~ "tE o· .:) ... !:.- - • :j_-v u ... - 0 

1 - ··- ,.., ·l " 1 - E 0 t - ... 0- 0 .. • ,; - 1:. - ,) ... ... • I - I o t 1:. - :> 
1 .,---r)'' ., f)f.lE-'.1 1 - g·E·O-._.c:. ... .,.., ..... lo I 0 
• ., I ~ ,, ., , •) - - ') • 9 t; t E 0 • 1 • - t - - ~ - - •. J ~ ~- ' L • - . :) 
Y.OOE-OJ 1.9iE-Ol S.GSE-05 
8.1JIS-OJ 2.0~E-Ol 9.63E-05 
5.6~E-03 1.65E-Ol S.JSE-05 
:J.96E-O:l · t.J~E:-01 7.JOE-05 
3.2lE·OJ 1.26E-01 i.-&2E-05 
t.SSE-03 7.56E-02 -&.77E-05 
1.20E-03 6.2-&E-02 4.23E-05 
l.9:!E-03 1.15E-Ot 8.40E-05 
1.44E-03 9.98E-02 7.a2E-05 
1.56E-03 1.25E-Ol l.OSE-04 
6.00E-04 5.55E-02 S.OlE-05 
7.20E-04 7.69E-02 7.47£-05 
8.40E-04 l.O~E-01 1.08E-04 
4.80E-0~ 6.83E-02 7.67£-05 
S.OOE-04 9.86E-02 1.19E-04 
9.60£-04 1.82E-Ol 2.36E-04 
7.20E-04 1.58£-01 2.20E-04 
2.40E-04 6.08E-02 9.09E-05 
3.60E-04 l.OSE-01 1.69£-04 
4.80E-04 1.62E-01 2.80E-04 
~.OOE-04 2.34£-01 4.34E-04 
1.20E-04 5.40E-02 l.08E-04 
1.20£-04 6.24E-02 1.34E-04 
2.40£-04 1.44E-01 3.32E-04 
3.60E-04 2.50E-Ol 6.18E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 

5.93E-Ol 6.00E+00 4.58£-03 

C~~~lATIVE % 
NU~BER SURFACE 

5.86E-01 
1. 09E•OO 
1.66E+OO 
2.47E+CO 
4.19E•OO 
6.i9E•OO 
1.15E+Ol 
l.iiE+Ol 
2.l9E+Ol 
3.1iE•Ol 
3.90E+Ol 
-&.53E•Ol 
5.16E•Ot 
5.70E•Ol 
6.25E•OL 
G.iiE•:Jl 
-, ""C'•·01 ... -- \ .. 
i.63E•O! 
S.OOE•Ol 
8.30E•ill 
8.5tiE•I}l 
o g·l- n• ,. -:.-Jt 
9. o:JE+:Jt 
9. 2 -l E•·H 
9.39E•Ol 
9.5.Je•Ot 
9.6~E•Ol 
9.69E-Ol 
9.ilE•Ol 
9.iiE+Ol 
9.i9E+Ol 
9.82E•01 
9.85E+Ol 
9.87E+Ol 
9.88E+Ol 
9.90E+Ol 
9.91£+01 
9.92£+01 
9.93E+01 
9.95E+01 
9.96E+Ol 
9.96E+01 
9.97E+01 
9.98£+01 
9.99£+01 
9.99£+01 
9.99£+01 
9.99E+Ol 
l.OOE+02 
1.00£+02 

3.66E-02 
7.6iE·02 
1.2~£-01 
2.1JE-Ol 
4.22E-01 
7.89E-Ol 
1.55E+00 
2.73£+00 
4.29E+OO 
5.99£~00 
8.09E+OO 
1 • 02 E+') 1 
1.26E+Ol 
1.50E•01 
1.79E+Ot 
2.10Ei-Ol 
2. I:~ E + 0 1 
2.7.1E+Ol 
3.07E+Ol 
3.:19E+Ol 
J.iOE+Ol 
1.06£+01 
I. -& 1 E •O 1 
.t.SOE+f)~ 

5 .13E•·11 
5.-&iE+Ol 
5.ilE+Ol 
5.9iE•Ol 
6.18E•Ot 
6.30E+Ol 
fL llE+Ol 
6.60E+Ol 
6.iiE+01 
6.97E+Ol 
7.0iE+Ol 
7. 19£+0 1 
7.37£+01 
7.48E+Ol 
7.65E+01 
7.95E+Ol 
8.21E+Ol 
8.31E+01 
8.49E+Ol 
8.76E+Ol 
9.15E+01 
9.24E+Ol 
9.34E+01 
9.58E+Ol 
1.00E+02 
l.OOE+02 

MASS 
3.61E-OJ 
8.02E-OJ 
1.41£-02 
2.50E-02 
5.35E-02 
l.OiE-01 
2.28E-01 
4.28E-01 
7.13E-Ol 
1.05E•OO 
1 . .&9E+00 
1.9iE•OO 
2.56£+00 
3.18E+00 
3.99E+OO 
-1.92E+00 
5.92E+OO 
7.06E+Oc1 
8.33E+OO 
9.60E+00 
l.lOE+Ol 
1 , 'n:· ... :) 1 

• -If}-. ' 

t.t.JE+Ol 
1. fi:lE+·l 1 
1.8~£+01 
2.05E+Ol 
:L23E+Ol 
2.J9E+Ol 
., ... E 01 _,;):) + 
2.66E+Ol 
2.75E+01 
2.93£+01 
3.10E+Ol 
3.33E+Ol 
3.44£+01 
3.61£+01 
3.84E+Ol 
4.01E+Ol 
4.27£+01 
4.79E+01 
5.27E+01 
5.47E+01 
5.84E+01 
6.45E+Ol 
7.40£+01 
7.63E+Ol 
7.92£+01 
8.6SE+01 
l.OOE+02 
l.OOE+02 
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TSI AERODYSA~IC PARTICLE SIZER 

FILE SA~E: O~T5 10.016 01-01-1980 
LAST CALIBRATIO~: 01-01-1980 SS 1~9 SA~PLE Tt~E: 500 SEC 

DESSITY: 1 

CH:'-IL DIA 
< • l!i6 
1 • 51)., .., .. 
3 
rl 
5 
6 -, 
8 
q 

10 
1 1 
12 
13 
1 I 
15 
lfi 
17 
18 
19 
?,""l ... . ., ' ... ,, ., .. -
2 ~· 
2 ' ., -
.;.:'l 

2f; ., -.. , 
:!8 

.512 

.581 
6 .,-... ;) 

.6i3 

.723 

. ; i ; 

.835 

.R1i 
• 9 f5 ' 
1. OJ 
t . l 1 
1 . 19 
1.28 
1.38 
1.48 
1.51 
1 . ; 1 

1 • s ' 
1.98 
•l 1" .. . .. 
, 'l'J 
....... 'J 

•1 I • 
... t:} 

:!.61 
~.83 
3.05 
'I , ,.. 
~ • .:, I 

3.5:! 
'ln 3 _,_, 
.. :, • I ,., 

30 -L 06 
Jl -LJi 
32 4.69 
JJ 5.04 
34 5.42 
3 - • 8'1 ;) ;:,. ~ 

36 6.26 
37 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
41 13.8 
48 14.8 

> 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFfiC. CORRECT.: D1 

CONCESTP.ATIOSS 
NC~BER SCRFACE ~ASS 

S.OlE-03 4.96E-OJ 3.68E-Oi 
4.32E-03 3.46E-03 2.91E-Oi 
i.OSE-03 6.54E-OJ 5.91E-07 
8.6..JE-03 9.t8E-03 8.90E-07 
1.4JE-02 1.75E-02 1.83~-06 
2.28E-02 3.2~E-02 3.6~E-06 
3.6..JE-02 5.98E-02 7.21E-06 
5.26E-02 9.98E-02 1.29E-05 
6.05E-02 1.33E-01 1.85E-05 
6.63E-02 t.6~E-Ol 2.53E-05 
5.56E-02 1.62E-01 2.61E-05 
5.tOE-C~ 1.82E-Ol 3.15E-05 
5.0JE-02 1.96E-Ol 3.64E-05 
~.91E-02 2.21E-Ol 4.41E-05 
~.09E-02 2.13E-Ol 4.~€E-05 
l.1~E-02 2.50E-Ot 5.76E-05 
3.1SE-02 2.35E-Ol 5.8tE-05 
.., .,,~ o., .., os~ 01 - -.,E o· ~·=';,t.-, ~ ... e- :),:)_ - o 
2.~5E-02 2.26E-Ot 6.47E-05 
1.6~E-0~ 1.79E-Ol 5.51E-05 
1.60E-02 1.91E-01 6.50E-05 
' ::J··- 0" ., c-C' Ol 9 1 11,.. )-.. • ,., :) ~.- I - - • Q :') 4.J - • ~ ~ -I :) 

1 ·s~ o~ ., ·s- o·t a -s- o· •~ ~- .., w•:) ~- vo I ~- 0 
1.2tE-O:! 2.:JOE-01 9.-t~E-O.i 
8.52E-CJ 1.87E-Ol 8.22E-05 
6.~3~-0J t.S~E-01 i.76E-05 
5.0tE-OJ 1.~1£-0t i.49E-05 
~.3~E-OJ t . ..JSE-01 i.9iE-05 
2.52E-03 9.82E-02 5.7iE-05 
J.60E-03 1.62E-Ol 1.02E-O..I 
3.2~E-03 1.68E-Oi 1.14E-O~ 
2.0-tE-03 1.22E-01 8.92E-05 
l.56E-03 l.OSE-01 8.4iE-05 
9.60E-04 7.69E-02 6.47E-05 
9.60E-04 S.SiE-02 8.02E-05 
9.60E-O-t 1.02E-Ol 9.96E-05 
1.20E-03 1.48E-Ol 1.54E-O-t 
G.OOE-04 8.5-tE-02 9.58E-05 
7.20£-04 1.18E-Ol 1.43E-04 
4.80E-04 9.11£-02 1.18£-04 
2.40E-04 5.26£-02 7.33E-05 
8.40E-04 2.13£-01 3.18E-04 
1.20£-04 3.51E-02 5.64E-05 
1.20£-04 4.05E-02 7.00E-05 
8.40£-04 3.27E-01 6.08E-04 
3.60£-04 t.62E-Ol 3.23E-04 
1.20£-04 6.24£-02 1.34£-04 
2.40E-04 1.44E-01 3.32E-04 
8.40E-04 5.82E-01 1.44E-03 
O.OOE+OO O.OOE+OO O.OOE+OO 

7.83E-01 7.19E+OO 5.77E-03 

CUMULATIVE X 
NUMBER SURFACE 

l.OJE+OO 6.90E-02 
t.5BE+00 1.17E-Ol 
2.48E+OO 2.08E-Ol 
3.59E+OO 3.36E-Ol 
5.41E+OO 5.80E-Ol 
8.32£+00 l.OJE+OO 
1.30E+Ol 1.86E+OO 
1.97E+01 3.25E+00 
2.i4E~Ol 5.10E+OO 
3.59E+Ol i.45E+00 
4.30E+Ol 9.71E+OO 
-t.99E+01 1.22E+Ol 
5.63E+01 1.50E+Ol 
6.26E+01 t.SOE+Ot 
6.73E+01 2.10E+Ol 
i.32E+Ot 2.45E+01 
i.i5E+Ol 2.i1E+Ol 
8.08E+Ol 3.06G+01 
8.39E+Ol 3.J3E+01 
8.61E+Ot 3.5JE+Ol 
8.8LE+Ot J.90E+Ol 
9.05E+Ol 4.~iE+Ol 
9.25E+Ol 4.63E+Ol 
9.40E~Ol 4.95S+01 
9.51~+01 5.21E+Ol 
9.59E+Ol 5.~JE+Ol 
9.66E+Ol 5.6-IE+Ol 
9.11E+01 5.S~E+Ol 
9.i~E+Ol 5.98£+01 
9.79E+01 S.~OE+Oi 
9.8JE+01· .. 6.14E+01 
9.86E+OL 6.61E+Ol 
9.88E+Ol 6.i6E+01 
9.89E+Ol 6.87E+Ol 
9.90£+01 6.99E+Ol 
9.91E+01 7.13£+01 
9.93£+01 7.3~E+Ol 
9.9~£+01 7.46E+Ol 
9.95£+01 7.62£+01 
9.95E+Ol 7.75E+01 
9.96E+01 7.82£+01 
9.97£+01 8.12E+Ol 
9.9iE+01 8.17E+01 
9.97E+01 8.22E+Ol 
9.98E+Ol 8.68£+01 
9.98£+01 8.90E+01 
9.99E+01 8.99E+Ol 
9.99E+Ol 9.19E+Ol 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

~lASS 

6.38E-OJ 
1.14E-112 
2.17E-02 
3.11E-0:! 
6.8iE-02 
l.J2E-Ol 
2.57E-01 
4.81E-01 
8.01E-01 
t.2tE+OO 
1.69E+00 
2. 2 -l E+OO 
2.87E+OO 
3.6JE+00 
t.-l2E+OO 
5 . ..12E+OO 
6.~3E+CO 
i . :J 9 E .P 0 0 
8.51E+OO 
9.46E+OO 
1.06"S+!)l 
1.22E+Ol 
t.39E+Ol 
l . 53 E +'): 
1.7t1E+Ol 
1 • ij :3 E + :) L 
1.9fJE+Ol 
:.: . t :1 c: +at 
., ., "-. 01 ' • '- t) a:, . 
., ., 8- . 1 .... .; ' ~ + ~) 
., •-- n 1 " • ~ , z:. + 'J 

2.i:1E+Ot 
2.88E+Ol 
2.99E+Ol 
J.lJE+Ol 
J.JOE+01 
3.5iE+Ol 
3.73E+Ol 
3.98E+Ol 
4.18£+01 
4 .. 31£+01 
4 '· 86E+O 1 
4.96£+01 
5.08E+Ol 
6.1JE+Ol 
6.70E+Ol 
6.93E+Ol 
7.50E+Ol 
1.00£+02 
l.OOE+02 

TSI AEROD¥SA~IC PARTICLE SIZER 

FILE NA~E: OCT5 lO.Oli 01-01-1980 
LAST CALIBRATION: 01-01-1980 SS 1~9 SAMPLE Tt~E: 500 SEC 

DE~SITY: 1 

CH~iL DIA 
( • l3 6 
1 • 5 t) t 
2 • 5 12 
3 • 5S 1 
' • 6 2 5 
5 • 6 i3 
f; .;23 -I 
8 
9 

10 
1 t 
12 
1 :3 
1 I 
l.~ 

16 
1 7 
lS 
1-: ., 

:!-1 
'' ~ -.:.. 
• , 't .. -
•l ' 
- •J 

2 I 
, -... ... , ., ,. ... ) 
., -- , 
2~ 
~9 

30 
31 
32 
JJ 

J' 
35 
36 

.iii 

.835 

.89i 

.96..1 
1. OJ 
1 . 1 l 
1 . 19 
1 • :! 8 
l.J8 
l • & B 
1 ~ 'l . , ...... 
1 . 7 l 
l. g ~ 

1 • q i 
~ • 1 ~ . , ., " - . ._ . ., 
~ ' . 
... t -~ 

:! • 6 ' 
., ~ "I 
- • ·~V 

3 . () ,; 
., ., ':' 
V •-' 

J - ., .;)-., 

J.1B 
I • 0 6 
L 31 
4.69 
5 • i) -1 
5. 4 2 
- 8" 0. .. 

6.26 
Ji 6.73 
38 7.23 
39 i.1i 
40 8.35 
41 8.97 
-12 9.64 
-13 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

OIL. RATIO: 1 :t EfFIC. CORRECT.: 01 

CONCE~TRATIO~S 
NV~BER SCRFACE 

9.48E-03 5.90E-03 
S.iGE-03 4.61E-OJ 
7.llE-OJ 6.8iE-03 
l.OSE-02 1.15E-02 
1.37E-02 l.68E-02 
2.83E-02 4;03E-02 
4.16E-02 6.85E-02 
5.8iE-02 1.1lE-Ol 
5.95E-02 1.31E-01 
6.20E-02 l.57E-Ol 
5.5iE-02 1.63E-Ol 
5.12E-02 1.73E-Ot 
4.81E-02 1.90£-01 
~.25E-02 1.9tE-Ol 
l.25E-02 2.21E-Ol 
J.l2E-~2 t.SiE-01 
3.06E-02 2.12E-Cl 
~.~~E-02 2.26E-Ot 

~.\SS 

4.39E-Oi 
3.88E-Oi 
6.21E-Oi 
1 • 11 E-06 
1.75E-06 
~.52E-06 
8.26E-06 
1.4-tE-05 
1.82E-05 
2.35E-05 
2.62E-05 
2.99E-05 
3.53£-05 
J.82E-05 
4.i~E-05 
..1.32E-05 
5.25E-05 
6.01E-O~ 

? J • - 0 '' 2 1 - - n 1 6 '' " ,.. 0 • -· ;}£:.-.;.. • 1!:.-,., • • _,:,.-: 

l.~~E-0~ 1.95E-Ol 5.93~-05 
t.90E-02 2.22E-O: 7.3JE-05 
1 t~~E-0., ., 1 1~-n· 8 -~~-~~ 

.... •' 1 - - • '"f - .J l • ~V- .,/ •.• 

. 1 I I=' - () ., ? ? 1 E- 0 1 8 ' ., - - .. , =\ 1 ....... _ ... -·- • '• -.&:.v..., 

l.I&E-0~ 2.iJE-01 1.12:£-0t 
1' -~E oJ ~ 13E o· 9 JU~ ,. .7 • I - . - • ,. • - ~ • • o - ... :., :) 

9.12E-OJ 2.46E-Ol t.lSE-0-1 
5.88E-03 1.72E-Ol 8.i4E-05 
5.3~E-03 1.86E-Ol t.02E-O..J 
4.56E-03 1.i8E-Ct 1.04E-O~ 
J.72E-03 L.67E-Ol 1.06E-04 
2.16~-03 1.12E-Ol i.SlE-05 
~.O..JE-03 1.22E-01 8.92E-05 
l.08E-OJ 7.49£-02 5.86E-05 
1.9~£-03 1.54E-Ol 1.29E-04 
4.80£-0-t 4.44£-02 4.01£-05 
i.20E-04 7.69E-02 7.47E-05 
J.60E-04 4.44£-02 4.63£-05 
~.SOE-04 6.83£-02 7.6iE-05 
9.60£-04 1.58£-01 1.90£-04 
3.60E-04 6.83£-02 8.85E-05 
O.OOE+OO O.OOE+OO O.OOE+OO 
t.20E-04 3.04£-02 4.55E-05 
2.40£-04 7.02E-02 1.13E-04 

·- .4. 80E-04 1. 62E-0 1 2. 80E-04 
O~OOE+OO O.OOE+OO O.OOE+OO 
J.60E-04 1.62£-01 3.23E-04 
4.80E-04 2.50E-01 5.35E-04 
3.60E-04 2.16E-Ol 4.98E-04 
2.40E-04 1.66£-01 4.12E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 

7.84E-Ol 6.63!+00 4.57£-03 

CUMULATIVE % 
~~~BER SURFACE 

t.21E+OO 
1. 9·~E+00 
2.89E+OO 
4.2iE+OO 
6.01£+00 
9.62E+00 
1.49£+01 
2.2-IE+01 
3.00£+01 
3.79E+01 
4.50E+01 
5.15E+Ot 
5.77E+Ol 
6.32E+Ol 
6.86E+01 
7.26E+01 
i.65E+Ot 
8.01E+01 
8.JlE+Ol 
8.5..1£+01 
8.iiE+01 
8.98E+O.l 
9.15E+Ot 
3.J..JE+Ol 
9. lilE+O t 
9.59E+Ol 
9.6i;E+Ol 
9.73E+Ol 
9.79E+Ol 
9.8~E+Ot 

9.86£+01 
9.89£+01 
9.90E+01 
9.93£+01 
9.93E+Ol 
9.94£+01 
9.95E+Ol 
9.95£+01 
9.9iE+01 
9.97£+01 
9.97E+01 
9.97£+01 
9.98£+01 
9.98£+01 
9.98E+01 
9.99E+01 
9.99£+01 
1.00£+02 
l.OOE+02 
1.00£+02 

8.90£-02 
1.58E-Ol 
2.62E-Ol 
4.35£-01 
6.89E-Ol 
1.30E+00 
2.33E+OO 
4.01£+00 
5.98E•OO 
8.35E+OO 
1.08E+Ol 
1.3-lE+Ol 
1.63E+Ol 
1.92E+Ol 
? 2·-·n1 .. • ;) I:.~:., 

2.5JE+~l 
2.85E+Ol 
3.19F.+:1t 
J.52E+01 
3.82E+Ol 
4.15E+Ol 
.I ·1- a· 1•:) e_.,..· ~ 

I •••- .. '1, -t.e1c:.-v ... 
5 • ~ '~ :;:: +<) 1 
........ nt 
o.~e.:.~., 

5.95!+01 
6.:!1!:+01 
6.-19E+Cl 
s.;t;E+ul 
7.01E+OL 

-.7 .tS::+Ol 
i.JiE+Ol 
i.48E+Ol 
7.71E+Ol 
7.i8E+01 
7.89E+Ol 
7.96£+01 
8.06E+Ot 
8.JOE+Ol 
8.41£+01 
8.41£+01 
8.45£+01 
8.56£+01 
8.80£+01 
8.80£+01 
9.05E+Ol 
9.42£+01 
9.75£+01 
1.00£+02 
1.00E+02 

~ASS 

9.62E-03 
1.81E-02 
J.1iE-02 
5.60E-02 
9.43E-02 
1.9JE-Ol 
J.i-IE·Ol 
6.90E-Ol 
1.09E+OO 
1.60£+00 
2.18E+OO 
~.SJE+OO 
3.60E+OO 
-l.t-lE+OO 
5.-lSE+OO 
6.t2E+OO 
- -- ... 00 r.:>:c:.+ 
8. 83 E +0:) 
1.02E+Ol 
1 l .• E "' • r, +I; • 

1.32!:+Jl 
1 -~C' "'1 • ;') ·.) '- + ,, 
l.ti~E·Ol 
• o1 "7- J 1 .1. • ,, •.J ~ ., 

•I t I ~+t) 0 

.;. • t- . l 

::! • :L~£+C 1 
2.5BE•Ol 
2.~t::+ut 

3.0~E+01 
3.2iE+1)l 
J. -l ~' E +0 1 
3.63E+01 
J.76E+01 
4.04E+01 
4.1JE+Ol 
4.29£+01 
4.39E+01 
4.56E+01 
4.98£+01 
5.17£+01 
5.17E+Ol 
5.27£+01 
5.52E+Ol 
6.13E+01 
6.13£+01 
6.84£+01 
8.01E+Ol 
9.10£+01 
1.00E+02 
1.00£+02 



u ld
 

V
) 

0 0 •n 

- ,, 
0

1
-1

 
coe--
~
 

.... l.&l 
I.,.J

 
-c

.. 
O

:T
. 

I
~
 

-o
o

 
0 

en
 

-1" 
.... - Q

 

tJ 
z 

..... 
V

) 
la.. 
t.t. 

CO 
t&J 

-
o

 
0 

C
l) 

• en 
o

-
.... 

I 
-

-
.. 

•n o 
f-4 

' 
-

:..>
-

0
0

 -
.. 0 

.. 
~
 

....., 
l.&l 0 

...... 
,-: .... 

>
-
~
 

o
o
(
f
-
o
f
-
.
~
 

Z
.-(1

-1
 

0
:(1

) 
ta

J
C

O
Z

..l 
.....ll-lta

JI-I 
I
-
I
,..J

Q
Q

 

"
'
~
 

u ..... 
tn

 
"'( 
...... 

C
"l 

C
'l N

 
-:'I 

-
-

-
' -

' 0 
0 

0 
0 

0 
C

' 0 
(..' 

0 
0 

--4
 

-
...-! 

,_
. 
-
'
 

_
_

. 
.-.. 

-
-

-
'
 

-
-
'
 

-
_

. 
,_

. 
-
'
 

-
-
'
 
,_

. 
-

.,.. 
-

.... 
.,.. 

-
-

.,.. 
-

-
.,.. N

 
N

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

I 
I 

I 
I 

I 
I 

I 
I 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

·~ 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 +
 

+
 

+
 

+
 +

 
+

 +
 

+
 

+
 

+
 +

 
+

 
w

 w
 w

 
t&J w

 w
 w

 w
 

L&J w
 w

 w
 

111 
1.1 1 w

 b
J w

 w
 L&J 

u
J w

 t •I t&J 
u

J w
 'oJ w

 
1.1 J w

 
h.J 

rd
 t&J w

 
t&

J t&J 
taJ 

tal w
 tal tal tal tal tal taJ tal 

tal tal 
tal tal tal 

V
) 1

-
0

)
 t-

t-
0 

CO M
 0 

t-
-

.... 0
0

 I() 0
0

 _,. 
M

 
N

 
_,. 

-to 
~
0
 

:") ·'" :'0
 C

> 
-
' •n 

~
 

'!:1 
M

 
I() 

C
"') -t' 1

0
 C

'l :0
 CO .... t-

0 
00 0 

0 
N

 
0 

U
') 0 

t-
CO 0 

0 
V

) N
 

C"J 
0 

0 
N

 
-

.,.. 
-1" 

.,.. t-. M
 en 

t-
1

n
 1

0
 1

0
 l--

en
 0 

.,.. 
:"?

 
_

,. 
:C

l 
~
 

-
M

 
1

0
 1

-
0

)
 
-
'
 M

 •n 1
-

en
 .,.. M

 tn en M
 

t-
0 

0 
N

 
«n CO

 
In

 t-
t-

0 
0 

....,. 
. . 

. . 
. . . . 

h 
.,.. C

\1 
-t' l-

.,.. C
"l 

'1" t-
.,.. -

' N
 

C
'J 

:"") 
-

•n 
W

 
t
-

CO
 
_

. .,.. .... 
_

. -
-

:'I o:"-1 
:'1

 
C

'l 
N

 
M

 
M

 
:'1

 M
 

M
 

.P
 -t' '1" 

~
 •n 

tt)
 CO CO

 
CO 

CO CO 
t-

t-
CO 

.,.. ..,. 

-
_

, -
' _

, .,.. 0 
0 

0 
0 

0 
.,.. -

' -
' -

-
' -•

 -
' -

' -
' _

. .... 
-•

 .... -•
 •· • -

' -
' ·-' -

' _
. -

' _
, -

' _
. .,.. _

. _
. -

' -
-
' _

. -
_

. _
. .... .,.. _

. .,.. N
 

N
 

~
 
O
O
O
O
O
O
O
O
O
O
O
O
O
O
~
O
O
C
O
O
O
O
O
~
O
?
C
O
O
O
O
O
O
C
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
 

W
 

I 
I 

t 
I 

I 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
~ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
·+

 +
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

t.rJ 
U

 
W

 
taJ 

W
 

W
 

tsl W
 

LIJ 
t&J 

h
J W

 
tsl t&J 

tsJ 
u

J tsl r•J 
h

i h
J t&J 

ld
 W

 
Id

 U
J 

h
i L

d 
L•J 

W
 

W
 

W
 

W
 

l&J t&J tal 
W

 
tal l.&l tal 

tal tal tal tal tal td
 td

 tal tal tal tal CIJ tal 
:> 
~
 tD

 C
O

 
~
~
 

C
'l 

1
0

 tD
 

:C
l 

1
-

t-
M

 
-

0 
CO r:c 

1
-

tO
 'X> en 

~
 0 

1
0

 •o
 _

. 
~c:-
~
 

-1
' 

_
. 
~
0
 :o

 m
 

:J> 
00 CO en 

t-
-
' -

e
n

 t-
N

 
M

 M
 N

 
M

 CO
 00 t-

CO 0 
0 

1
-1

 l.r. -
' en

 M
 

_,. 
CD 

-t' 
lt') N

 
M

 
0

0
 _

. -t' W
 

(1
) N

 
1

0
 0

0
 _

. 
t(

)
 0

0
 ,.... 

_,. 
00 -

' -t' ':ll -
' M

 
•n

 
1

-
en _

. M
 

-1" :0
 0

0
 en -

M
 CO t-

t-
Q

C) en 0 
N

 
M

 CO
 0 

0 
f
-
t
~
 

~ 
• 

• 
• 

• 
• 

• 
• 

•
•
•
•
 

oo( :.,:., _
. -

M
 

1
0

 oo _. 
='-1 

-.. w
 

oo -
-

_
. -

N
 

C
'J ="-' 

M
 

""> 
M

 
_

, 
..,. 

..,. •n 1
0

 
1

0
 ·.o m

 ~
 te

 :o
 1

-
•
-

•--
•
-

t-
t-

co oo co oo co oo eo en en en cn ...... 
..J

V
)
 

:...> 
~
 

o
o

o
o

o
_

._
._

._
,_

._
._

._
._

,_
,_

._
._

._
,_

,_
, .... _

_
_

_
_

_
 .-

4
_

._
._

,_
._

,_
._

._
. _

_
_

 .,.._
..,.._

. ............ N
N

N
 

~
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

u 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
~ 

+
 

+
 

+
 

+
 

-~ 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
·• 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

0
! h

i W
 

ld
 ld

 t&
J 

t&J 
tsJ tsJ 

LaJ 
h

J LaJ 
tsJ [•J 

tsJ ld
 LrJ 

l&
J 

W
 
ltl Ld 

~
~
 
h

i 
~
~
 

L•l Id
 b

l l.&J 
L

•l l.aJ 
W

 
h

i taJ 
W

 
W

 
W

 
l&J liJ td

 tal ts.1 tal liJ ts.1 
tal td

 td
 td

 tal 1:11 
W

 
w

 
te

 -
c-1 <.e 

1
n

 m
 •o en m

 o 
N

 
tD

 te
 a> •-

1
-

•
-

m
 m

 c 
-

_. 
~
 
1

0
 
•
-
~
 
tD

 
M

 
•
-

_
. -

r-
~
 o 

N
 

M
 

-,. 1
n

 CD r-
oo oo oo oo cn en cn o o 

o 
c:u 

1
n

 
..,. CD

 
C

'\J 
-,. o 

te
 M

 _
. o 

t-
M

 en 
-..e

n
 M

 •-
o 

M
 

tn
 oo o 

-
M

 ~
 
1

0
 w

 
•-

•-
1;)0 oo m

 ao en
 en

 en
 en en cn cn en en en en en en cn o 

o 
o 

::::-: 
. 

. . 
. . 

. 
. . . . 

~
-
N
M
~
~
-
-
-
N
M
-
t
'
-
t
'
~
~
C
D
c
o
r
-
~
~
a
o
o
o
~
c
n
e
n
m
c
n
c
n
c
n
c
n
m
c
n
"
'
c
n
m
c
n
c
n
c
n
m
e
n
e
n
e
n
c
n
c
n
e
n
e
n
e
n
e
n
c
n
_
.
 .... _ 

z 
I
-

I
-

t-
t0

 ':o
 tC

' CD
 
I(

)
 
IC

) 1
0

 1
0

 1
0

 1
0

 
I(

)
 
I
(
)
 
lt:' 

I
,
 I

C
 
1

0
 1

0
 
I(

)
 
t
lj 

-t" 
-t" -t' -

-t' 
-t' 

IC
) -t' 

I(
)
 -t' -t' 

I(
)
 -t' 

I(
)
 1

0
 -1" 

~
 
-t' "1" 0 

-ft "1" 
"1" -1" 

~
 
~
 
~
 0 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

1
1

 
I
t
 

1
1

 
t 

t 
t 

t 
t
I
l
l
 

t 
1

1
 
t
I
t
 

t 
t 

t 
I 
I
t
 

I 
1

1
1

1
1

1
 
t
I
t
 
t
I
t
 

t 
1

+
1

1
1

1
1

1
1

+
 

tsJ LaJ 
taJ 

W
 

t&
J 

t&J taJ 
W

 
taJ 

W
 

t&J 
taJ 

LLi 
h

J t&J 
W

 
Lal 

W
 

Id
 ltJ W

 
W

 
Lrl 

h
J Id

 l•J lsl ld
 W

 
t•J 

W
 

W
 

W
 

W
 

taJ tal 
lsJ laJ 

tal t&J 
ld

 td
 taJ ts.1 t&

J 
tal tal tal 

tal raJ M
 

f.f) 
I() m

 -
0 

r-
0

0
 CD 

M
 

tO
 0 

0 
M

 
M

 
-to 

C
'l C

'l tO
 CO 

1
-

0 
_

. 
--1-

0 
,.._ 

t•
 m

 
C

'l 
C

'l 
_

, en 
0 

tO
 

._
, 0

0
 0 

CD N
 

0 
CD CO 

0 
0 

M
 

0 
"1" M

 
~
C
O
 0

0
 0 

0 
t
n
M
o
c
n
~
.
,
-
o
o
~
C
D
-
~
o
M
a
o
-
o
o
c
n
m
o
-
-
n
c
n
o
o
o
-
o
o
•
n
o
M
O
O
O
N
c
n
r
-
M
c
o
M
 .... O

 
.... .,.t-

N
M

e
n

_
.o

l 
;f. 

• 
• 

• 
• 

• 
• 

• 
• 

• 
tal 

~
 

tO
 •n 

C
O

 
_

. N
 

._
, 0

\ _
. 

N
 

N
 

M
 

M
 

M
 

._
, 

"'t" 
-t' 

I(
)
 CD 

1
-

CD 
(y"J 

t
-

_
. 
-
' 

_
. 

-
-

_
. 0

0
 _

. en -
_. 0

0
 -

cn r-
N

 
-

C\1 
_

. 0 
.... _

. 
_

. M
 

-
~
 CO

 
0 

en 
C

» • 
V

l 
M

 
M

 
M

 
C"l 

N
 

('I C'-1 
-
' _

. 
-
4

 
_

.
 
-
'
 
-
1

 
_

. 
~-4 

_
. 

~-1 
_

.
 
•
·I 

.
.
.
 
-
•
 
-
•
 

• 
I 

.... 
•
·I 

_
.
 

···• 
.... 

-
-
'
 
-
•
 
_

.
 

,..., N
 

-
-
' ('J 

_
. -

-
C

'J 0 
N

 
N

 
C

\1 
-

N
 

_
. _

. 0 
'"1" 

z 
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
'
~
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

Q
L

IJ
I 

I 
I 
I
t
 

t 
t 
t
I
t
 

t 
I 
I
t
 
I
t
 
I
t
 

t 
t 

I 
I
t
 

I 
I 

I 
I
t
 

I 
I 

I 
I
t
 

I 
I 

I 
I
t
 
I
t
 

t 
+

I
 

I 
I 

I 
I
t
 

I 
+

0
 

1
-f U

 
t&J 

W
 

td
 l&

l 
W

 
t&J 

td
 W

 
t&J 

W
 

ld
 taJ 

LrJ 
W

 
L&J 

W
 
~I 

LrJ 
LrJ 

I.JJ 
ts I l.d ltl W

 
W

 
t&

J 
W

 
tsJ L

d 
W

 
W

 
taJ 

taJ Lal 
tal tal t&J tal laJ Lll 

Lll 
taJ tal t&J l.aJ 

L
ll t&J t&

l t&J t&
l 

0 
Foot 

""( 
-1" 

1
0

 tO
 
-t' t-

1
0

 
0

)
 tD

 
t(

)
 
-
'
 1

-. C
"' CD 

t-
tO

 M
 

0 
en -

m
 

C
'l 

-
C

'J 
C

'l 
~
~
 

C
'l 0 

tO
 
I() 

M
 

t-
-t' M

 
.,.. M

 
N

 
0 

lt) 0
0

 N
 

en 0 
N

 
0 

CO N
 

"1" CD 
0 

0 
+

 
""( lt. tO

 
0 

0
0

 lt) M
 

M
 

0 
N

 
1

0
 0

0
 

Q
O

 m
 

0 
0 

N
 

_
. -t' 

C'-1 
I() 

(7
') 

I() C' I 
W

 
(
!)

 ~
 
1

0
 

0 
C

O
 

.... r-. 
M

 
-t' M

 
CD 

M
 

0 
-1" 0 

M
 

CO CO
 0 

0 
-

M
 CO 

C\1 
-

In
 0 

ts.1 
0
:
~
 

• 
• 

• 
• 

• 
• 

•C
O

 
f-o 
~
 0

0
 CD 

0
\ -

N
 

..,. 0
0

 -
-

-
_

. _
. N

 
N

 
C

'J N
 

C
'l 

C
'l ,._, 

_
, C

't C
'.t 

C
"l 

C
'J 

C
'l C

'J 
C'-1 

-
-

-
' -

_
. _

.e
n

 -
-

t-
N

 
_

.
-

t-
0 

t-
CO

 cn 
_

.C
O

N
 C\1 0 

M
 

z
~
 

. 
taJ 

t-
u 

C
'J M

 
C'\1 

C
'l 

C
'l C

'l N
 

N
 

N
 

C
'l C

't C
'l C'-1 

N
 

N
 

C
'l C

't N
 

C
'l e

'l :'1
 C

't 
C

"l 
C

'l N
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

'1" -t' M
 

-t' -t' '1" 0 
"1" 

'1" 
_

,. 
~
 

"1" 
_

,. "1" 
0 

z 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

c
o

c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
-

0 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
t 

I 
I 

I 
I 

I 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I
+

 
I 

I 
I 

I 
I 

I 
I 

+
0

 
U

 
0

: Ltl 
W

 
L

d 
t&J 

td
 tal Ld 

tal 
ld

 W
 

t&J 
W

 
tsJ 

Ltl 
tal tll t&J 

b
J 1.LJ 

W
 

W
 

W
 

h
J ld

 Ltl 
LtJ 

L&J b
J W

 
W

 
td

 taJ taJ 
W

 
W

 
tal ld

 ill tal W
 taJ td

 W
 tal tal CIJ tal tal W

 W
 

I 
[JJ 0

0
 CO 

t
-

tt) M
 
tD

 N
 

N
 

t-. M
 

0
0

 0 
0

\ _
, C

'J 1
0

 1
-

CD -
C.C 

_,. 
1

-
C

.' 0
0

 0 
tC

 
-1" 

C
't N

 
-t' -1" 0 

N
 

0 
"1" 0 

0 
"':t' 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
W

 
C:0 M

 
a

n
 0 

~
 
0

\ 0 
en CC 

0 
_

, M
 
t-

N
 

CD
 M

 
tn

 
-1" 0

0
 1

-
0

0
 C

 
lt') 

'.0
 
~
 
_

. 
0

)
 0

0
 tn

 t-
CO CD -t' m

 
N

 
~
 CD 0 

~
 "1" CO CO 0 

~
 
~
 
~
 CO

 
C\1 CD CO

 0 
tn

 
:1::: 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• •• • 

• 
• 

• 
• 

CD 
:::> -

t
-

-
.... _

. M
 
~
 ~
 1

-
1

-
CD 

1
0

 U
) -t' -t' M

 
M

 
"
' C

'J 
-

C
'J 

-
-
' 

-
_

. 0
\ CD

 
tn

 M
 

M
 

N
 

N
 

-
-

.... 0
') CD -

CIO 
0

') M
 

0 
N

 
N

 
N

 
M

 
.... M

 
r
?
-
0

 
• 

z 
00 

.. 
~
 

.... C'\1 
-
I
(
)
 M

 
M

 
t-

t(
)
 
t
-

_
,. M

 
_

. ~
 

0
0

 0
0

 0
>

 (.') 
_

. -
0

)
 

C
't C

fJ '"
 -
~
 •n •-

:'t (
I)

 tD
 t-

en
 -t' :'1

 N
 

C
D

 M
 

M
 
t-

lt) t-
..,-M

 _
. 0

') 0
0

 CIO CIO' "1" 
~
 0

0
 0 

-1
' CO

 
C

'J 1
-

C
'J 1

-. M
 

(.') CO 
0 

_
. _

. C"J M
 

-
1

0
 1

-
'X

' 
~
 
-
•
 :'1

 
--. ':D

 0
0

 0 
C

-1 
lO

 e
-. 0 

M
 

':o
 0 

..,-
C

O
N

 t-
N

 
t-

M
 

0
') CO

 
• 

• 
• 

• 
• 

• 
t-4

 
-

1
0

 I() en tO
 tC

 
t-

t-
0

0
 

C
l) 0'1 

• 
• 

• 
• 

• 
• 

• 
0 

_
. _

. N
 

M
 

"1" 1
ft 

Q
 

• 
• 

• 
-
•
 _

. 
_

. 
_

. 
-

_
. -

-
-

-
•
 

C
 I 

:-I C
 f 

:'I C
' I 

M
 
~
 

M
 
~
 .... -t' -t' 

t(
)
 
ll)

 tO
 CD CD t-

t-
0

0
 CID 

(7
) 

-
_

. 
-

.... -
_

. ~
 

C
l) 

';.7. 
::..:: 

V
 

-
C

'f M
-

tO
W

 
1

·-
C

(l 
~
 
0

-
:'I

 M
-'"":. 1

-
~
 
0
~
 
(
"
'
_
,
.
_
,
~
I
~
~
-
"
'
 .:_o. ~

~
-
-

0
\
·
Q

-
N

 
n 

.... tn
 ~
 t

-
C
I
D
~
 o

--
c-• n 

_,. tft'·· t
-

Q
C

). A
 

(.J
'-.y

 
~
-
-
=
-
-

-
_

. _
. _

.
·
-
4
~
~
 _

. _
.
-

N
 

C
t :'t C

l :'1
 C

'f '!"I tJ :'1
 C

'1 n 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
-1" ..-

-r -ft .
.
 "1" -P

 -r • 

148 

.... ...: 
... 0 
... 



APPENDIX D 

Raw Data from the APS for the Grade efficiency Test 

and the Effect of Incident Velocity. 

Coded Experimental Data: 

Out5 14 for "Dirty" Membrane at 32Vmin 

Out5 16 for "Dirty" Membrane at 641/min 

Out5 13 for "Clean" Membrane at 32Vmin 

Out5 15 for "Clean" Membrane at 641/min 

InS 13 for inlet at 32Vmin 

In5 14 for inlet at 64Vmin 

149 
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TSI AEROD1NA~IC PARTICLE SIZER 

FILE NAME: OUTS 14.000 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 .. , 
8 
9 

10 
11 
12 
13 
14 
15 
j 6 
1 i 
18 
1 9 
:r. 
:1 .. .., 
~3 
:~ ,. 
"':'! 

26 ,_ .:. , 
~8 
:9 
30 
31 
32 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
l • l 1 
1 • 1 9 
1.::8 
1.38 
1 • 4 8 
1 0 59 
j • ; l 
1 0 8~ 
. os J • ,. 

:. 1 2 
:.::8 
:.:. ~ 5 
2of~ 

:.~3 
'.) ('. ...,, • , 0 

~~. ~ i 
3o52 
3.i8 
·L 06 
-L 3i 
~.69 

33 5.04 
34 f:.42 
35 5.82 
:~ 6 6. 26 
3i 6.i3 
38 i.23 
39 ;,;; 
.JO 8.35 
41 8.97 
42 9o64 
43 10.3 
44 llo1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCESTRATIO!\S 
NUMBER 

6.00E-04 
3.60E-04 
6.00E-04 
9.60E-04 
1.08£-03 
3.12E-03 
4.08£-03 
6.12£-03 
i.32E-03 
8.52£-03 
7.20E-03 
9.2-IE-03 
1.10£-02 
1.07£-02 
1o46E-02 
1.19£-02 
1.30£-02 
1.6iE-02 
l.~2E-02 
1.31£-02 
lo~f[-('2 
, ''''E-0., .. -. ... 

SURFACE 
3.73£-04 
2.88£-04 
5.54£-04 
1.02£-03 
1.33£-03 
4.44£-03 
6.71£-03 
1.16£-02 
1.61£-02 
2.16£-02 
2.11£-02 
3.12£-02 
4.31£-02 
4.81£-02 
7.61E-OZ 
7.13£-02 
8o98E-02 
1 o ~·4E-01 
1.,2£-0i 
:. -iOE-01 
l o f!f-E-01 
l.i4E-Ol 

HASS 
2.78£-08 
2.42£-08 
5.01£-08 
9.89£-08 
1.38£-07 
4.98£-07 
8.09£-07 
1.51£-06 
2.24£-06 
3.23£-06 
3.39£-06 
5.39E-06 
8.00£-06 
9.60£-06 
1o63E-05 
1.64£-05 
" ' 1 "£-0:;. ._ • ._,.. V 

3.55£-05 
3.49E-05 
4.29E-05 
5.13E-05 
f\.19E-05 

1 "~[-(', ~ o-,r-o, 7 oor-o~ .... u - - • ... - • •. A. ..., 

9 '"'•r 03 1 -·- " 1 - 1o- o· • .;. ... ...., - • I :• L- \.• • t • C• !:. - 0 

9.00E-03 1.9iE-0! S.68E-05 
6.i2E-03 1.i0E-01 8.05E-05 
• · 'E 03 · "'o- o· 6 6n- o· ~-1~ - l·~ ~- l • ~~- ~ 

5.88E-03 l.~EE-01 1.08£-04 
4.32E-03 1.68£-01 9.89E-05 
3.00£-03 1.35£-01 8.52£-05 
3.24E-03 1.68E-O~ 1.1~£-04 

1.80£-03 1.08£-01 i.8iE-05 
2.40E-03 1.€6£-01 l.~OE-04 

2.40£-03 1.92£-01 1.62!-04 
2.28E-03 2.11£-01 1.91£-04 
1.56£-03 1.67E-01 1.62£-04 
2.64E-03 3.25£-01 3.-IOE-04 
2.28E-03 3.25£-01 3.64E-04 
2.76£-03 4.54£-01 5.47E-04 
1.32£-03 2.51£-01 3.25£-04 
9.60£-04 2.10£-01 2.93E-04 
1.44£-03 3.65£-01 5.45£-04 
1.08E-03 3.16£-01 5.08£-04 
4.80£-04 1.62E-01 2.80E-04 
6.00E-04 2.3~E-01 4.34E-04 
1.20£-03 5.40£-01 1.08£-03 
6.00£-04 3.12E-01 6.69£-04 
1.44£-03 8.65£-01 1.99£-03 
9.60£-04 6.66£-01 1.65E-03 
O.OOE+OO 0.00£+00 0.00£+00 

2.65£-01 8.59£+00 1.09£-02 

ct~MULATIVE X 
NUMBER 

2.27£-01 
3.62£-01 
5.89£-01' 
9.52£-01 
1.36£+00 
2.54E+00 
4.08E+OO 
6.39[+00 
9.15£+00 
1.24E+01 
1.51E+01 
1.86£+01 

SURFACE 
4.34£-03 
7.70£-03 
1.41£-02 
2.60£-02 
4.15£-02 
9.32£-02 
1.71E-01 
3.07£-01 
4.94E-01 
7.45£-01 
9.90£-01 
1.35[+00 

2.27£+01 1.86£+00 
2.68E+01 2.~2E+00 
3.23E-+01 
3.€8E•01 
4.1iE+01 
4.80E+Ol 
- ... c-·o1 o . .:~·~.,. 
5.i?E•Ol 
6o2iE•Ol 
6 - .. -·(•] o I ..:· t. '9' I 

- .. ,c-c·· t ... t.+ •l 

i.5fE+01 
i.8£!::+01 
8.15E•Ol 
8.21£+01 
8.5.;E+01 
8.70E+Ol 
8.81£.,.01 
8.9-t£+01 
9.00£+01 
9.0~E+01 
9.18E+01 
9.2i'E+Ol 
9.33£+01 
9 . .J3E+01 
9.52£+01 
9.62£+01 
9.67£+01 
9.71£+01 
9.i6E+01 
9.80£+01 
9.82£+01 
9.8~£+01 
9.89£•01 
9.91E+Ol 
9.96E+Ol 
l.OOE-f02 
1.00£+02 

3.30E+00 
4.13E•OO 
f..:i8t:+00 
(i.i::-£+00 
So}6[+00 
9.i8£+(10 
1 o 1 fiE+ 01 
1 • 2 € E +(I 1 
1o60E•O! 
1.gl£+01 
::.O~E+Ol 
? ~..l£•01 -. - . 
'·' ~cr+Ol ..... ' ,. -
:.f2E+Ol 
2o8lE-01 
~.97E+Ol 
3.1iE+Ol 
~ " 0 [.01 ..... '"' ~ 

3.4~E+Ol 

3.71E+01 
~.96E+01 

4.15E+01 
4.53£+01 
4.91£+01 
5.4-3E+01 
5.73£+01 
!1.97[+01 
6.40£+01 
6. 76[+0·1 
6.95[+01 
7.23[+01 
7.85£+01 
8.22£+01 
9.22[+01 
l.OOE+02 
1.00[+02 

t-IASS 
2.56£-04 
4.79£-04 
9.40£-04 
1.85£-03 
3.12E-03 
7.71£-03 
1.52£-02 
2.90£-02 
4.96£-02 
i.94E-02 
1.11£-01 
1.60£-01 
2.34E-Ol 
3.22E-Ol 
4.73£-01 
6.24£-01 
8 "oE-o~ . .. .. .. 
l.lf.E+OO 
1 . .; f.E+(10 
l.~'iE•OCl 
2. 3[,£-00 
~o~~t+no 

3.e~r~co 
' ? • E . ' r· .... " .!. ..,.. ·,, "' 
- 1'- l'.f". ~ • .:. t..- \.i '-; 

5. f.5E+00 
6 • .; 6 E • (~0 
; • 4 5£+{:0 
8.3iE.,.00 
9 1 - E · '·C .... ;) ~\. 

1.02E.;.Cl 
l. 09E+C1 l 
1.21E-+01 
1.3€£+01 
1 • • .... n· 
.:>-t~·vl 

1. 6~E+Ol · 
2. OOE·Hil 
2.3~E+Oj 

2.84E+Ol 
3.14E+Ol 
3.41£+01 
3.91[.;.01 
4.38[+01 
4.6-l£+01 
~,.04£+01 

6.03£ ... 01 
6. 6t,£+Ol 
8.48[+01 
1.00E-t02 
1.00[+02 

TSI AERODYNA~IC PARTICLE SIZER 

FILE SA~E: O~T5 1~.001 01-01-1980 
LAST CALIBRATIOS: 01-01-1980 SS 1~9 SA~PLE TIME: 500 SEC 

DESSITI: 1 

CH~iL 

< 
1 
2 
3 
-t 
5 
6 -, 
8 
9 

10 
11 
1~ 
t:J 
1 ., 
15 
11) 
1 i 
l~ 

13 
2:) 

2 1 
22 
2 :J 
2t 
25 
? .• 
-0 

DIA 
.~86 
.50-t 
.5-t2 
.581 
.625 
.6i3 
.i23 
• I I I 

.835 
,gg; 
.96-t 
1.03 
1 • 1 1 
1 . 1 ') 
1o~S 

1.38 
1 . .; i3 
1.:11 
1 - • 

• I 1. 

~ . -~ ~ 
lo9j 
: • 1:! 
" "''"' "'-" 2. ~ 3 
2. 5 ~ 
? CJ -•v 
3.05 

2 - 3 ,-, ... , 
28 3.52 
29 3.i8 
30 4.06 
31 ... Ji 
32 4.69 
33 5.0-1 
3-1 5.-12 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 7.7i 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 1-1.8 

) 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCE~TRATIONS 

Nl~BER SCRFACE 
1.20E-O-I 8.32E-05 
3.60E-O-I 2.88E-04 
6.00E-04 5.54E-O.t 
8.-tOE-04 8.93E-O.t 
8.-tOE-0-1 1.03E-OJ 
1.92E-03 2.73E-03 
2.88~-03 4.74E-03 
5o.tOt-03 1.03E-02 
8.0-tE-03 1.76E-02 
6.36E-OJ 1.61E-02 
8.88E-03 2.60E-02 
9.96E-03 J.36E-02 
1.03E-02 4.03E-02 
1.10!·0~ ~.97E-02 

. . '1- 0" - '3- O? 1. 0 ~.t:_- C. fo1 c.--

~lASS 

6.51£-09 
2.42E-08 
S.OlE-08 
8.66E-08 
l.OiE-Oi 
3.0iE-Oi 
5.71E-Oi 
t.JJE-05 
2.45E-06 
2.-11E-06 
4.18E-06 
5.81E-05 
i.-ISE-06 
9.92E-06 
1 -g- ,.. • :> .::.. - • ., ..J 

t "~- o~ - --EO? 1 -,- c· • .:.o:..- ~ '·~'- _ ,,..,~- o 
l.J+E-0~ 9.J2E-02 2.31E-C5 
1.23~-02 l.OJE-Ot 2.i-tE-05 
1oZ:E-O: l.tJE-01 3.23E-03 
1.~0~-02 1.28E-Ol 3.9~2-05 

1 :3~-o? 1 39~-ot 4 ~9~-o= ....... - .. .... ...,.,.,. ,, 
1.0~E-O~ 1.-tiE-01 5.22E-0~ 
8.i~2-0J l • .t-12-01 5.l9E-C5 
i.5~E-03 L • .tJE-01 5.83E-05 
7.32~-03 1.60E-Ol i.06E-C5 
~.68~-03 1.18E-Ol 5.61E-05 
5.16£-03 1.51E-01 i.SiE-05 
J.JSE-03 1.13E-01 6.20E-05 
2.52E-OJ 9.82E-02 5.iiE-05 
2.16e-03 9.i2E-02 6.14E-05 
2.16E-03 1.12E-Ol 7.61£-05 
2.-tOE-03 1.44E-01 1.05E-04 
2.16E-03 1.50E-Ol 1.17E-O.t 
1.80E-03 l.-14E-01 1.21E-O-t 
1.92E-OJ 1.7iE-01 1.60E-04 
2.88E-OJ 3.07£-01 2.99E-O-t 
1.80£-03 2.22E-Ol 2.32E-04 
1.44E-03 2.05£-01 2.30£-04 
2.16E-03 3.55£-01 4.28E-04 
1.68E-03 3.19£-01 4.13£-04 
4.80E-04 1.05£-01 1.47£-04 
7.20E-04 1.82£-01 2.73E-0-I 
1.20E-03 3.51£-01 5.64£-04 
8.40E-0-I 2.84£-01 4.90£-04 
9.60E-04 3.74£-01 6.95£-04 
1.32£-03 5.94E-Ol 1.19£-03 
1.08E-03 5.61E-Ol 1.20£-03 
9.60£-04 5.76£-01 1.33£-03 
7.20£-04 4.99£-01 1.24£-03 
0.00£+00 0.00£+00 O.OOE+OO 

2.37E-01 7.77£+00 l.OlE-02 

Ct:~l'LA T IVE X 
St:MBER SCRFACE 

5.07E-02 1.07E-03 
2.03E-01 4.78E-03 
4.56E-01 1.19E-02 
8.1tE-01 2.34E-02 
1.17E+OO 3.6iE-02 
t.98E~oo 7.19E-02 
3.19E+OO 1.33E-Ol 
5.-tiE+OO 2.65E-Ol 
8.8iE+OO 4.92£-01 
1.16E+Ol 6.99E-Ol 
1.53E+01 l.OJE+OO 
1.95E+01 1.4iE+OO 
2.39E+Ol 1.99E+OO 
2.85E+Ol 2.63E+OO 
3.~6E+O: 3.58~+00 

3.99E•Ol -t.56E+OO 
-1.56E+Ol 5.76E+OO 
5.10E•Jl 7.08E+OO 
5.62E+Ol 8.54E+OO 
6.12E+Ot t.02E+Ol 
6.60£+01 1.20E+Ol 
7.0JE+01 1.39E+Ol 
i.40E+Ol 1.5iE+Ol 
i.i2E•Ol l.i6E+Ol 
S.OJE+Ol 1.96E+Ol 
8.23E•01 2.12£+01 
8.45E+01 2.31E+Ol 
8.59E+Ol a.46E+Ol 
8. iOE+O l 2".-58E+O 1 
8.79E+01 2.71E+Ol 
8.88E+Ol 2.85E+Ol 
8.98E+Ol 3.04E+01 
9.0iE+Ol 3.23£+01 
9.15E+01 3.42E+Ol 
9.23E+Ol 3.65E+01 
9.35E+Ol 4.04£+01 
9.43E+01 4.33E+Ol 
9.49E+01 4.59E+Ol 
9.58E+Ol 5.05E+01 
9.65£+01 5.46E+01 
9.67E+Ol 5.59E+Ol 
9.70£+01 5.83E+01 
9.75E+Ol 6.28£+01 
9.79E+01 6.65£+01 
9.83E+Ol 7.13E+01 
9.88E+01 7.89E+Ol 
9.93E+Ol 8.62£+01 
9.97E+01 9.36E+Ol 
1.00£+02 1.00E+02 
1.00£+02 1.001+02 

~ASS 

6.-45£-05 
3.05E-04 
8.01£-0..& 
1.66E-03 
2.i2E-03 
5.i6E-03 
1.14£-02 
2.-ts~-02 
4. 89E-O~ . 
i.28E-02 
1.1-tE-01 
l.i2~-0l 
2.t6~-01 
3.-l-lE-Ol 
5.02E-01 
6.i5E-Ol 
9.0-tE-01 
l.liE+CO 
1.51JE-i-00 
1o83:::•0t) 
., .,,_ OJ 
.. • V t:. • 
oJ a ·• :- • ') 0 ,.,:)_., 
J • ..;OE+OO 
3.38E+OO 
-1.6BE+00 
5.2-tE~oo 
6.00E+OO 
6.61E+OO 
i.l9E+OO 
7.i9E+00 
8.55E+00 
9.59E+OO 
1.08£+01 
1.20£+01 
1.35E+01 
1.65E+Ol 
1.88£+01 
2.11£+01 
2.53£+01 
2.94E+01 
3.09E+Ol 
3.36E+01 
3.92£+01 
4.40£+01 
5.09E+01 
6.27£+01 
7.46E+01 
8.78E+01 
1.00£+02 
1.00!+02 



...... 
u. ...... 

:W",t. 
:C"'.};; 
~~.;:~ ; 

• I ;..•. .. . . . . . . 
TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
li 
18 
19 
:o 
:!1 
"I ') 

--:J 
:~ ,.. 
.. :> 
:.:6 ,.,-, 
28 
29 
so 
31 
'J., ..... 
33 
34 
35 
36 
37 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
o723 

... ~7 
o I I 

o835 
o897 
o964 
1.03 
1 0 11 
1.19 
1 • 28 
1o38 
1.48 
1. 59 
l • i 1 
1o8-l 
1.98 
,., 1 , -. -
2.:8 
:!.45 
2.6-4 
::!.63 
,, 0-,"l. 0 
'l ,., -
.., • ._ I 

3 -I) .::> .. 
3.~8 

' 0 6 , • I 

·I • 3 i 
·L€9 
5.0~ 

~-~2 
- 8, 
0. ' 
6.~6 
6 0 i 3 

38 7o23 
39 7o7i 
40 8.:15 
41 8o~7 
42 9o64 
43 10.3 
44 11o1 
45 11.9 
46 12o8 
47 l3o8 
48 l4o8 

) 15.-1 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

2.40£-04 1.34£-04 
1.20£-04 9.60£-05 
3.60£-04 3.32£-04 
6oOOE-04 6.38£-04 
7.20E-04 8.84£-04 
1.32£-03 1.88£-03 
2.28£-03 3.75£-03 
3.12£-03 5.93£-03 
3.72£-03 8.16£-03 
4o80E-03 1.22£-02 
4.92£-03 1.44£-02 
5.52£-03 1.86£-02 
6.96£-03 2.71£-02 
8.16£-03 3o67E-02 
9o36E-03 4.87£-02 
6.24£-03 3.75£-02 
8.i6E-03 6oOiE-02 
S.iSE-03 7.01E-02 
i.6£E-03 iolOE-02 
7.4~[-03 7.94£-02 
'io9::E-03 
i.f,6E-03 
f.jf.f-03 

9.ii£-C2 
1. OBE-01 
8.4£'£-02 

MASS 
9 • .a8E-09 
8.08£-09 
3.00£-08 
6.18£-08 
9.21E-08 
2.11£-07 
4.52£-07 
7.68£-07 
1.14£-06 
1.82£-06 
2.31£-06 
3.22£-06 
5.04£-06 
7.33£-06 
1.04E-05 
8.64£-06 
1.50£-05 
1.87£-05 
? (l"r o· -· ... ., .. - :> 
2.4.;E-05 
3.22E-05 
3.82E-05 
3.~3:£-05 

- ,. . [ (l '.l 1 0 - ~ ,. l 1 ... c - ., -:': • 0 -, - J -..• • I - - ~J -a • ..j C• .!:.. - \. 0 
. a~- 03 1 ~er o· • --- ~-., •• ~ - t..- • V 0 - J , • I : . .:. - V 0 
·~ , 1 - 0 .. 8 ,.., i\- 0 I) ., s s- ( -.. • - , t.- ~ , ..;. l· .t.- .- ~ , t.- I 0 
~ ~s- O" 6 ,._E O? ~ ~sr ~--·- ~- ~ .e1 - ~ ~.~ -~::> 
:.76£-03 9.32£-02 5.09E-05 
~.leE-03 s.4:r-o2 4.9~£-05 
l.~~E-02 6.~8E-02 4.09£-05 
~.SSE-03 1.50£-01 l.O:E-04 
S.~OE-04 5.0~£-02 3.6iE-05 
1.3~£-03 9.15£-02 i.li£-05 
i.E8E-03 lo35E-01 1.13£-04 
l.20E-03 1.11E-01 1.00£-04 
1.f8E-03 l.i9E-01 1.i4E-04 
1.08£-03 1.33£-01 1.39£-04 
i.ZOE-04 1.03£-01 1.15E-04 
7.ZOE-O~ 1.18£-01 1.43£-04 
1.20£-03 2o2SE-Ol 2.95£-04 
1.32E-03 2.89£-01 4.03£-04 
l.OSE-03 2.i3E-Ol 4o09E-04 
9.60£-04 2.81E-Ol 4.51£-04 
8.40£-04 2.84[-01 4.90£-04 
4.80£-04 1.8iE-Ol 3.47£-04 
7.~0£-04 3.24£-01 6.4iE-04 
i.20E-04 3.i-IE-Ol 8o03E-04 
i.20E-04 4.32E-Ol 9.96£-04 
7.20£-04 4.99E-Ol 1.24E-03 
O.OOE+OO O.OOE+OO 0.00£+00 

1.55E-01 5.6~£+00 i.60E-03 

CUMULATIVE ~ 
NUMBER SURFACE 

1.55£-01 
2.32£-01 
4.64£-01 
8.51E-01 
1.32£+00 
2.17£+00 
3.64£+00 
5.65£+00 
8.05£+00 
1.11£+01 
1.43£+01 
l.i9E+01 
2.24£+01 
2.76£+01 
3.37£+01 
3o7iE+01 
4.33£+01 
-1.90£+01 
5.39£+01 
5.8iE+01 
6 . 3 9 E "' (I 1 
6.8iE'+Ol 
i.21£+01 
- --;- 01 
'·~'-+ 
i.89E~01 
S.j(;£~01 

B.~4E.;.Ol 

8 . .;2£+01 
8.56£+01 
8.65£.;.01 
8.S4£.;.(.;1 
8.89E+01 
8.SSE+01 
9.09£+01 
9.16£+01 
9.27£+01 
9.3~£+01 

9.39£+01 
9.43E+01 
9.51£+01 
9.60E+01 
9.67E+Ol 
9.i3E+Ol 
9.78E+Ol 
9.81E+01 
9.86£+01 
9.91£+01 
9.95£+01 
1.00£+02 
1.00E+02 

2.38£-03 
4.09£-03 
9.99£-03 
2.13E-02 
3.iOE-02 
i.03E-02 
1.37£-01 
2.42E-01 
3.8iE-01 
6.02E-01 
8.58E-01 
1.19£+00 
1.6iE+00 
2.32£+00 
3.19£+00 
3.85£+00 
4.93£+00 
6.17£+00 
- · ·~r · oo , .... '"' ... 
8.s.;r+oo 
l. Ot£+01 
l. :!5E+Ol 
l • .;(t£+01 
l • f, ~· E + 0 j 
1 -~-r-. ···1 , I ~-TU 

.l.~3F+Oj 
... 0 . - ~ (' l 

I - e •J ~ ' 

~.21£+01 
' ., 2 • 3 f. E -:- G 1 
· 2 • .:iiE+Ol 
~.i.jE.,.(ll 
? 0'../l:"·(l} ~·Civ-T 

~ gc.;- "·1 .;. • ... - + l• 
3 ?'o\E. r,· • - .... ... \.' .i. 

:; . .j~£+01 
3.74E+Ol 
3.98E+Ol 
4.16£+01 
4.3iE+Ol 
4.7€£+01 
- 'J a-· 01 ~ ... ..,.t.T 

5.78£+01 
6.2';E+01 
6.78£+01 
7.11E+01 
7.68£+01 
8o35E+01 
9.11£+01 
1.00£+02 
1.00£+02 

MASS 
1.25£-04 
2o31E-04 
6.26£-04 
1.44E-03 
2.65£-03 
5.42E-03 
1.14£-02 
2.15£-02 
3.64£-02 
6.04£-02 
9.08[-02 
1.33£-01 
2.00£-01 
2.96£-01 
-i.33£-0l 
5.4iE-01 
i.-15£-01 
9:91£-01 
j.~6E+OO 

1.5BE+00 
., 0' - . '10 
- •. '"'~· ... l 
~. :,1 E-rC•O 
::.93E-t00 
3. f.! £+(1{) 
••. E (') 
; • - ,:1 ~ '" 

.; • S..:E ... C•O 
:. j') c., :" .. (l 'i ...... _ ... 
f: • 7 6 E ~ ~~ (I 
~ 'lE·"'C• l': • -1 ... i,l • 

f.. ~5£.,.(t() 
8 'I l..'- ( (' • .-c•t.~ I J 

8. 7iE-:-Ct(; 
9.i1E+00 
1.1~E+Oi 
j. 25£ ... ~)1 
j.-i8E+01 
l.66E+01 
1.B~E"Ol 
:! . (10[+01 
2o39E+Ol 
~.92£+01 

3.-H:·E+Oi 
4.05£+01 
4.70E+Ol 
f,.J6E+01 
6.01£+01 
i.06E+Ol 
8.37£+01 
1.00£+02 
1.00[+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
( 

1 
2 
3 
4 
5 
6 -I 
8 
9 

10 
1 1 
12 
13 
14 
15 
l 6 
1; 
18 
19 
20 
~1 
,.: I') 
.;..;. 
,.., 'J ..... 
:.:.J 
~"•: 
.. o.J 

") .. 
.. t: .. -- , 
:::8 
::s 
:~ 0 
:;] 
'J I) ..... 
'.J 3 .... 
34 
35 
36 
:i; 
38 
39 
-iO 
.j} 
42 
-13 
44 
45 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.7i7 
.835 
.897 
.964 
1.03 
1 • 11 
1o19 
1. 28 
1 • 38 
1. 4 8 
1 . 59 
1 • ; 1 
1 . 8 ~ 
1.98 
~. 12 
•) ,., 0 -·-C\ 
~-~~ 
Z.€-i 
~.E3 
- c-~ • J :• 

·~ ,., -..., • .;. I 

~ ;, ') , .. ~·-
::'.78 
-L06 
-1.37 
·L c9 
5.u.j 
5. 4 2 
5o82 
6.~6 

6.i3 
7.23 .. --I o I t 

8.35 
8.9i 
9.64 
10.3 
1 1 • 1 
11 . 9 

~6 12.8 
~; 13.8 
48 14.8 

> 15.-1 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

7.20£-04 
6.00£-04 
8.40£-04 
9.60£-04 
1.08£-03 
4.80£-04 
2.28£-03 
3.00£-03 
3.24£-03 
3.72£-03 
3.i2E-03 
5.88£-03 
4.20£-03 
6.36£-03 
5.52£-03 
6.36£-03 
i.OS"E-03 
6.-tSE-03 
i. f;8E-03 
i.OSE-03 
6 ".C6~-(\"' ..... - ....... 

5.iEE'-03 
6.9€£-03 
4. 8(l'E-f;3 
::..OOf-03 

4.56E-04 
4.80£-04 
7.76£-04 
1.02£-03 
lo33E-03 
6.83£-04 
3o75E-03 
5.70£-03 
7.10£-03 
9.42£-03 
1.09£-02 
1.99£-02 
1.64£-02 
2.86£-02 
2.8iE-02 
3.82E-02 
.;.91E-02 
5.19£-02 
7.10£-02 
i.56E-02 
7.8-tE-02 
8.20E-02 
1.14£-01 
9.11£-02 
6 :.o;-_r,? . ,. '"'... "'-

MASS 
3.43£-08 
4.04E-08 
7.01£-08 
9o89E-08 
1.38£-07 
7.66£-08 
4.52£-07 
7.38E-07 
9.89£-07 
1.41£-06 
1.i5E-06 
3.43£-06 
3.04£-06 
5.i1E-06 
6.16£-06 
8.80£-06 
1.22£-05 
1.38£-05 
2.03£-05 
2.32£-05 
? - o- 0-_.:l .. ~- 0 

2.91£-05 
-t. 36£-0f· 
3.i3£-(15 
•; '-! r. ;" - 0 --·v:".-. ~ 

~.6~E-O~ €.68E-02 3.l6E-05 
:!.16£-03 6.31£-02 3.21£-05 
2.~0E-03 S.lOE-02 ~.43E-05 
2.64E-03 1.03£-01 6.0-tE-05 
~.8SE-03 J.30E-Ol 8.18£-05 
l.ECE-03 9.36£-02 6.34£-05 
2.0~E-03 1.22£-01 8.9~£-05 

1.€SE-03 1.16£-01 9.12E-05 
l.f6E~03 1.~5£-01 1.05£-04 
1.6SE-03 l.55E-01 1.40E-04 
1.08£-03 1.1EE-Ol 1.12£-04 
1.3~£-03 1.63£-01 1.70£-04 
7.~0£-0~ l.03E-01 1.15£-04 
9.60£-04 1.5SE-01 1.90£-0~ 
7.20£-04 1.3iE-Ol l .7iE-04 
7.20E-04 1.58£-01 2.20£-04 
8.~0£-0~ 2.13£-01 3.18£-04 
3.60E-04 1.05£-01 1.69£-04 
6.00£-04 2.03E-01 3.50£-04 
4.80£-04 1.BiE-01 3.4iE-04 
8.40£-04 3.78£-01 7.55£-04 
4.80E-04 2.50£-01 5.35£-0-1 
i.20E-04 4.32£-01 9.96E-04 
9.60£-04 6.66E-01 1.65£-03 
0.00£+00 O.OOE+OO 0.00£+00 

1.36E-01 5.17£+00 7.11£-03 

CUMULATIVE X 
NUMBER SURFACE 

5.28£-01 
9.67£-01 
1.58£+00 
2.29£+00 
3.08£+00 
3.43£+00 
5.10E+OO 
7.30£+00 
9.67£+00 
1.24£+01 
1.51£+01 
1.94£+01 
2.25£+01 
2.72E+01 
3.12£+01 
3.59£+01 
4.11£.;.0} 
4.58E+01 
f,. 1 ::.::+01 
5.65£+01 
6.1::£+01 
~ --- (1 n.::.~:...+• 

i . (lf.E + 01 
i.41E+01 
- 6''- ~l , .... ~~+\.· 
i. E:·r~Ol 
- oc.r·o1 1 ..... _-rl.. 

8.Jff+Ol 
8 'JC:"•(j) 

• ._. '-'- T I 

8. :.:-:::~0] 
8 -r;-.~1 

' I\':.,~;_: 

fi. s:.r~oi 
8 c.-- fi1 • ~· ' :.. + ,..1 

9.(19[+01 
9.~1£+01 
9.29E+01 
9.3SE+01 
9.44E+Ol 
9.~lE+Ol 
9.E6E+Ol 
9.€1E+Ol 
9.6iE+01 
9.iOE+Ol 
9. i4E+Ol 
9.7E.E+01 
9.8~E+01 
o c..·~•+01 ., • c;. V._ 

9.93£+01 
lo00E+02 
l. (1(.[+02 

8.81£-03 
1.81£-02 
3.31£-02 
5.28£-02 
i.84E-02 
9.16£-02 
1.64£-01 
2.i4E-01 
4.11£-01 
5.94£-01 
8.04£-01 
1.19[+00 
1.50£+00 
2.06£+00 
2.61£+00 
:-\.35£+00 
~.30£+00 
5.30E+OO 
6.6iE+00 
8.13£+00 
9.6~Eot00 
l.l~F+01 
1 • :q £+01 
1. :.~£+01 
l. t::·E+Ol 
] . 7~£+01 
l.fH.£+0] 
r1 (1£· [ · "1 - • • 1:· .,. l.l 
... , ...... ,.. 1 - . .:. :::.. ~ u 
~ :. (l ;- ... (J 1 -. ' - . 
.. } ;.:. (.; ;;- - l'l) 
~·"··-·--
~.~~E~01 
·· · ·r 01 _, • .i. :. + I 

3.39[-tOl 
3.€9£+01 
3.91£+01 
~.~~E+Ol 
·1 • .j2£+0l 
.J.i3E..,01 
4.99£+01 
5. :o~CE+Ol 
5.71£+01 
5.91£+(11 
6o30E+Ol 
6.6iE+Ol 
i.~OE+01 
i.88E+01 
8.i'lE+01 
1o00E+02 
].00£+02 

MASS 
4.82£-04 
1.05£-03 
2.04£-03 
3.43£-03 
5.3iE-03 
6.45£-03 
1. 28E-02· 
2.32E-02 
3.i1E-02 
5.69E-02 
8.16£-02 
1.30£-01 
1.i3E-01 
2.53£-01 
3.40£-01 
4.63£-01 
6.34E-Ol 
8.2~E-Ol 
1.11£+00 
1.4-iE+OO 
1.80£+00 
.... •. 1 - ., 0 .;.,. tTl. 
.. c·.r·or ~.o.., .., v 
::. ~=-E+C'O 
'J -~r-·"'{· .... , to ... "' -
~. :.:G£~(•0 

~.6EE-r00 
5, :.: ~ £ T (1() 

€.):;£+(.() 
7.:.BE-r00 
8 ·--.~n • .t;:...,.u ... , 
9.43E+00 
1 • 0-; £ + (i 1 
1.:!2£+01 
, • '• .... :" 1 .... .;. t. ... '"} 

1.5iE+CJl 
1.81£+01 
l.9iE+Ol 
2.24E+Ol 
2.49£+01 
2. ti(J[+ 01 
3.2f.E+Ol 
·~ "o- · 01 ..,., •• J:. ... 

3.~8£+01 
~.47£+01 
- - ., E 01 :1 o ~ v + 
f.2~E+Ol 

i. f.lH>+Ol 
l.OOE+02 
].00£+02 



....... 
Ul 
tv 

.. 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
l 4 
15 
16 
17 
lS 
19 
:!0 
:1 
,.. I) -... 
P\'2 ....... 
::4 
r•: ...... 
1:6 - . ,, -
- ' ~8 
~9 
30 
31 
... ') 

"-
33 
34 
35 
36 
37 
~8 ... 

DIA 
• 486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • l l 
1. 19 
1.28 
1.38 
1 • is 
1.59 
, -1 
~ • I 

1 . f.., 
l . 98 
~. l ~ 
~ '· ti -. - .... 
~- : -. ., ·' 
~.t4 
I) r• 3 
- • (!. 

3.05 
"3.2i 
3.52 ., -a v • I 

4. (16 

·L 3i 
-L69 
5.04 
5.42 
- 8? .: . -
6.26 
e.i3 
; • 23 

39 7.77 
40 8.35 
41 8.97 
4 2 9. 64 
~3 ]0.3 
44 11.1 
45 11.9 
.:6 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: -1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

1.20£-04 8.32£-05 
2.40£-04 1.92E-04 
4.80£-04 4.43E-04 
7.20£-04 7.65£-04 
7.20£-04 8.84E-04 
1.56E-03 2.22£-03 
1.56£-03 2.57£-03 
2.64£-03 5.01£-03 
2.52E-03 5.53£-03 
3.48£-03 8.81£-03 
3.36£-03 9.83£-03 
3.84£-03 1.30£-02 
5.52[-03 2.15£-02 
5.64£-03 2.54[-02 
i.20£-03 3.74£-02 
6.i2E-03 4.04£-02 
5.SSE-03 4.0SE-02 
6.36£-03 5.09£-02 
7.44£-03 6.88£-02 
6.2-iE-03 6.66E-02 
5.~SE-03 6.51E-02 
5.0~£-03 7.18E-02 
• • ,l_ 0 3 
:~.~-t.-

i.tOE-03 
0 e-r r•") 
V • I - .... -

9.1lE-~l~ 

MASS 
6.51£-09 
1.62£-08 
4.00£-08 
7.42£-08 
9.21£-08 
2.49E-07 
3.09£-07 
6.50E-07 
7.69£-07 
1.32£-06 
1.58£-06 
2.24£-06 
4.00£-06 
5.07E-06 
8.'()3£-06 
9.30£-06 
1.01£-05 
1.36E-05 
l.9iE-05 
2.0~£-05 
~. l5E- (l 5 
2. f;f.f-05 
3.~fE-05 
3. i :JE-05 

? LC£-03 ~ ~1~-')? ~ ~~~-(:• ••4;.0 V•v .._. \.- .-• ·C- .:J 

3.36E-03 8.51E-C2 4.02E-05 
3.84£-03 l.l~E-01 5.71£-05 
3.00E-03 1.ClE-Gl 5.53E-C5 
2.28£-03 8.89E-C2 5.22£-05 
1.~~£-03 6.48E-G2 4.09£-05 
1.92£-03 9.9S£-C2 6.77£-05 
1.~6£-03 9.3iE-02 6.82£-05 
:?.O~E-03 1.41£-01 1.11£-04 
l.SOE-03 l.4~E-Ol 1.21E-04 
1.68£-03 l.55E-Ol 1.40£-04 
9.60£-04 1.02E-Cl 9.96£-05 
1.80£-03 2.22E-01 2.32£-04 
8.40£-04 l.20E-Ol 1.34£-04 
1.~8£-03 2.76£-01 3.33E-04 
1.20E-03 2.28£-01 2.95£-04 
1.32£-03 2.89E-01 4.03E-04 
3.60E-04 9.11£-02 1.36E-04 
1.20£-03 3.51£-01 5.64£-04 
6.00£-04 2.03£-0) 3.50£-04 
i.20E-04 2.81£-01 5.21£-04 
1.20£-03 5.40£-01 l.OSE-03 
1.08£-03 5.6lE-Ol 1.20E-03 
8.4CE-04 5.0~E-01 1.1€E-03 
9.60£-04 6.66E-01 1.65£-03 
O.OOE+OO 0.00£+00 O.OOE+OO 

1.33E-01 s.aor~oo 9.16E-C3 

CUMULATIVE X 
NUMBER S~RFACE 

8.99£-02 1.32£-03 
2.70[-01 4.37£-03 
6.29£-01 1.14£-02 
1.17£+00 2.35£-02 
1.71£+00 3.76£-02 
2.88£+00 7.28£-02 
4.05£+00 1.13£-01 
6.03[+00 1.93£-01 
7.91£+00 2.81[-01 
1.05£+01 4.20E-01 
1.30E+Ol 5.i6E-Ol 
1.59£+01 7.82£-01 
2.01£+01 1.12E+OO 
2.43£+01 1.53£+00 
2.97[+01 2.12£+00 
3.~7£+01 2.i6E+00 
3.91£+01 ~.41E+OO 
4.39E+01 4.2~£+00 
.; . g[,£+01 
f,.-JjE+01 
5.81E.,.01 
6.J~E+01 
t;.6GE+G1 
€.9fE-C1 
7.1EE+01 
- 1 ··r·c1 I • "'1 '-· ~ \ 

- ... ,):-+01 1.1 • .._ ' 

i.9~E+Ol 
8. i i E+ or: 
s.:::~£+01 
8.:-iC£+01 
s .. a:£+01 
8.f3E+01 
8.77E-r01 
8.89£+01 
8.97£+01 
9.10£+01 
9.16£+01 
9.29£+01 
9.38£+01 
9.~8£+01 

9.51E+Ol 
9.60£+01 
9.64£+01 
9.€9E+01 
9.i3E+01 
9.SiE+01 
9.93£+01 
1. (;0£+02 
1.00£+02 

5.3lE+OO 
f. :;6£+00 
7.;CE+t'O 
8.f.3fort)O 
~.97£+00 
J.].j!:•lJl 
- ··-·cl J • ..;~t.'r! 

1.~.SE+01 

l.~f£.;.01 
l.i::£.;.(1} 
1.StiE+01 
j.~(l£.,.01 

:!.l:;E+01 
, 2.2;'E+Ol 

I) • ~ -. 01 _.-s,.,.l:.. 

~.7:!£+01 
2.S7E+Ol 
3. 1·3E+ 01 
3.~C:E+01 
3.6iE+Ol 
4.11£+01 
4.4i£+01 
4.:;3£+01 
5.07E+Ol 
5.63£+01 
5.9f,£+01 
6.-:0E+Ol 
7.25£+01 
e.l~E+01 
8.9-1:£+01 
1.00£+02 
l.OOE+02 

MASS 
7.11£-05 
2.47E-04 
6.85E-04 
1.49E-03 
2.50E-03 
5.22E-03 
8.60£-03 
1.57E-02 
2.41E-02 
3.85£-02 
5.58£-02 
8.02£-02 
1.24£-01 
1.i9E-01 
2.67£-01 
3.68E-01 
4.i9E-01 
6.~';£-01 
s.~1r-o1 
l.Of.E+OO 
1.30£+00 
1. !.SE+t:O 
1 uf·-.-r 0 ••. .I:.. . ,, 
:: • ~ 6 E-t (1 t• 
,., ---CO -.(11!:.+ J 

3.1JE-r00 .,, - ., - ne ,:0, I .,').t,+\.. 1 

4 • 3 :~ E + ijC 
~.90E+OO 
: •. 35E+OO 
6. OSE+ (10 

f..83E-+00 
8.(1~£+00 
9.3iE+OO 
l.09E+01 
1.20£+01 
1.~5£+01 
1.60E+Ol 
1.96E+01 
? ?8- o· ··- t.+ l 
? -n[ 01 
-· ·- + • 
2.87£+01 
3.49£+01 
3.87£+01 
4 . ·~·lE+ 01 
5.€2£+01 
6.93:£+01 
8.20E+Ol 
1.00£+02 
l.OOE+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.005 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 .. 
I 

8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7 
1 g 
19 
~0 
:?1 
'·'.., 
,., ,,. 
..;..j 

,: ' -.. 
'. =. 
..u 

::6 
,, -
- I 

·~ " - 'J 

"9 .. . 
3J 
~: i 
'..; 'J 
~· .. 
:~ 3 
34 
"J -.... ;) 

36 
. 3; 

·~ 8 .... 
39 
40 
41 
-12 
43 
44 
-i5 

DIA 
.486 
.50-1 
.542 
.581 
.625 
.673 
.723 
.ii7 
.835 
.89i 
.964 
1.03 
1 • 1 1 
1. 19 
1.28 
1 • ::.s 
1.-iB 
1 ~ 0 .... ~ 
1 . 71 
] . s -1 
4 v '' J ••• 0 
11 ,, - . " -,, "'c 
-•-V 
~.-t~: 
, . ,.. . 
.:. • t: ·t 

:! • f<! 
=~. (; 5 
'J ,, -
~.- ' 
3 - ,. . ::..:: 
~~ . i 0 
~.0{-i 

-1 • 3 i 
·L 69 
5 • (i-t 
5. ~ 2 
: (_• '; 
•.• 0-
,. I) 1.; 
[t • - ,.. .. 

€.73 
7.23 - .. -
I o I I 

8 ... 
.~;) 

8.9i 
9.64 
10.3 
1 1 . 1 
11 . 9 

.;6 1~.8 

~7 13.8 
-18 1·1.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
~UMBER SURFACE 

9.60E-04 5.90£-04 
7.20£-04 5.76£-04 
3.60E-04 3.32£-04 
4.80£-04 5.10£-04 
8.40E-04 1.03£-03 
1.56£-03 2.22E-03 
1.92E-03 3.16£-03 
3.48E-03 6.61£-03 
4.80E-03 1.05£-02 
4.56£-03 1.15£-02 
4.56£-03 1.33£-02 
4.80E-03 1.62£-02 
4.32£-03 1.69£-02 
6.~8E-03 2.92£-02 
i.6SE-03 3.99£-02 
6.60E~03 3.96E-02 
f:.~£E-03 ~.49E-02 
- ~~~ 03 6 ?-- ~~ ,,eu_- ·-~::.-u~ 
:, ,r.•-03 
~· • 4 \J-
- ,., ,. t" 0 '.J 
~.-o .... - ,, 
· ''tir-e:·~ .... , .. c '""' 

~ . .; ..; E- [: 3 
;.~(;f-('3 

3.7~E-C2 

~~ • ~ P. :: - c 3 
1 r, ~.- .~. ·~ 
1•-.JL-\.•-.~ 

~: ., 6•-t· 3 ••• .... V 
:.:.~~E-03 
I' - ~- ,. 3 .:. • •li:.-'.J 
1 • ~ ::!.E- 0:1 , l;o- 03 .. •- r_-
]. f.~:t:-O~i 
1. (:;8£-03 
2.0~E-C3 

z.:tE-03 
2.6.;E-03 
1 "',, t" 0 3 . --~.:.. --
1.55£-03 
e. ~OE-04 
j.32E-03 
i.20E-04 
1.08£-03 
3.60E-04 
C.OOE-04 

~.77£-02 
5.64E-G2 
5.03£-0:2 
6.32E-C~ 
i. £S'E-t:! 
7. Of:f-(;2 
:.c:E-02 
1 • c: 6 E- 01 
6 •. ~ - f\? 

.~.1.:.-, .... 
..... -E r'1 lol\.1 -.,}_ 

1.0S£-Oj 
8.6~E-02 
6 ~~..--0'> ._,_ .. 
1 .OJE-01 
1.16£-01 
1.63£-01 
2.00E-Oi 
2.P2E-Ol 
1.63£-01 
,., ,.,E-01 ...... 
1.3&E-Ol 
2.51E-01 
1.58E-01 
2.73£-01 
1.05£-01 
2.03£-01 

~lASS 

4.37[-08 
4.85£-08 
3.00£-08 
4.95£-08 
1.07£-07 
2.49E-07 
3.81£-07 
8.56£-07 
1.47£-06 
1.73£-06 
2.14£-06 
2.80£-06 
3.13E-06 
5.82£-06 
8.57E-06 
9.13£-06 
, tlr--o:. . . - ..... 

l.66E-05 
) ';\L'~-r.: 

•..,. U- \. . ..J 

1. ;:~~-[!f• 
1 ( ·t;- ,... .... -· ... . . . - , . .., ... ,..~- .. 

• I' ,. - ... -.- - ·.••.· 

~.OlE-C: 
2. 8?-E:-Of· 
3 -c- ,.. ... · •• - • -l . ...., - ....... 
5.03£-05 
':l ,... ..... r
" • .; .1 .t.- ,, 0 
· ')c- c· -~·- r..- ::; 
6 3 'J-- (\. • .t. ... ~ 
5 • .; 5£- ~;5 

~.~3E-C5 
i.~5E-05 
9 , ~)r-o:. .. - "" 
1.37£-04 
l.SJE-04 
2.i4E-04 
l.iOE-0-1 
2.49£-04 
1.66£-04 
3.25£-0.;J 
2.20£-04 
4.C9E-04 
1.69E-04 
3.50E-04 

i.~OE-0~ 2.81E-01 5.21E-04 
1.6EE-03 7.56£-01 1.51E-03 
8.~0£-04 4.3iE-01 9.36£-04 
i.~iE-03 8.65£-01 1.99£-03 
9.60E-04 6.66E-01 1.£5£-03 
O.G0£+00 O.OOE+OO 0.00£~00 

1.32.£-01 6.62£+00 9.~3E-03 

CUMULATIVE X 
NUMBER SURFACE 

6.98£-01 8.91E-03 
1.22£+00 1.76£-02 
1.48£+00 2.26£-02 
1.83£+00 3.03E-02 
2.44[+00 4.59E-02 
3.58£+00 7.94£-02 
4.97[+00 1.27E-01 
7.50£+00 2.27£-01 
1.10£+01 3.86£-01 
1.43£+01 5.60[-01 
1.76£+01 7.61£-01 
2.11£+01 1.01£+00 
2.43£+01 1.26£+00 
2.90E+01 l.i0£+00 
3.46E+01 2.30£+00 
3.94£+01 2.90£+00 
4.41E+Ol 3.58£+00 
4.97ET0] ~-~~£+00 
5. :~ 5 E + 01 
• -·,-·('1 ::. • ! wL• • 

6.Q3E+~l 

5. :-.:;£+01 
t;.i'eEorOl 
f..~iE•01 
i.:.!3E+Ul 
- •• - (' 1 I • :i...i.t.., ~ 

i.69E-t01 
- -·- 01 I • !:5 :• t, + 
(J 0.- . ''1 o. :,t..~v 

8.jS£+01 
B.::o£.POj 
8.4CE+01 
8 : ... ;-.r:1 .......... - \.' 

8.67E+Gl 
8.83£+01 
9.02£.;.01 
9.12£+01 
9. 2:~E+Ol 
9.29E+01 
9.39£+01 
9.44£+01 
9.52E+Ol 
9.55£+01 
9.59E+C1 
9.6-iE+Ol 
9.76£+01 
9.83£+01 
9.33£+01 
l.OCE+02 
1.00£+02 

5. 2·i E+ 00 
6.0?£+00 
6. bf,[+ CJO 
- 8- ••. r,o 
I • J .!: ~ "' 

9.0GE+00 
) ., ) - . 1 

0 (I _t. + ;_; 
l. j ::E+Ol 
l.2bE+vl 
. .. ~·- ('1 J .... ~ ..... t.+. 

] . ..JS£+01 
l.f6E+(.i1 
1.7~f+Cl 
1.B8E+Ol 
') o··- -· ~ • ..;; t. + ll l 
2.:!1E+Ol 
2.46£+01 
2.i6E+Ol 
3.1E:E-+01 
'.J t ·~ ;-+ - 1 ... ,.-~"' .. u 
3.i6£+0l 
3.97£+01 
4.35£+01 
4.59£+01 
5. OOE+C; 1 
5.16£+01 
5.4iE+01 
5.89E+01 
7. 03£+(11 
i.6SE+Cl 
9.00E-+01 
1.00£+02 
1.00£'1'02 

MASS 
4.40£-04 
9.28E-04 
1.23£-03 
1.73£-03 
2.81£-03 
5.32£-03 
9.15E-03 
1.78£-02 
3.25£-02 
4.99£-02 
7.15£-02 
9.97E-C2 
1.31£-01 
1.90£-01 
2.i6E-01 
~.SEE-01 
-i.bDE-01 
€.47E-CH 
- , .• E 01 :.-:>~ -. 
t.a :.u ... -01 .. •.., •. L 

~ ~··r or J • .l ..... . + ~ \) 
j .~f.E+(iC 

1. f(::::+vO 
1 .~[.£+CO 
:: • :: ~! r.: .,. l• 0 
:.::.E-.(:0 
.. 1·-·r·· 
.: • J .t.'l' ·'"' 
:1 . : -i E + (; 0 
..; . 1 7£.;.:-;o 
..; . i ~E + ~)0 
:. 1 :.r+O{l 
• •. "'£ (,.. : ... :..~ + ;U 
f . 8 l £ T (! (I 

8.1fi.E+JO 
1 . (I OE + C• 1 
J.::f.£+01 
1 . .;:,E.;.OJ 
l.iOE+Ol 
l.H7E+Ol 
2.1SE+Cl 
2 . .;1E+01 
2.83£+01 
3.00E+Ol 
3.35£+01 
:;.~7£+01 
:,.39£+01 
6.34£+01 
8.3.;E+t'i 
1.00£+02 
!.OOE+(;2 



........ 
Ul 
V.) 

. -....r.: Y,; r:;~ . . •· ~ . .. . :. ... .... 
"\.,_./) 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1~ 
16 
li 
18 
19 
::o 
21 
')? ...... 

LAST 

DIA 
o486 
o504 
o542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
o964 
1.03 
1 • 1 1 
1.19 
lo~8 
1 0 38 
1 • 4 8 
1 -o . :'\ ., 
l 0 ; 1 
l • 8 .f 
] . 98 
2.1::! 
*) ~~ 8 -·-

~3 ~.--~~ 
::.; ::.t~-i 
,., ~. ,, ,....., 3 
~.., _.rJ 
'>6 ~ '-- .. c..\)0 

~;I 3.::; 
"'8 3 :? - • tJ' .. 

~9 J.i8 
30 4.06 
31 ·L 3i 
32 4.69 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
37; 6.i3 
38 7.23 
39 7.ii 
40 8o35 
41 8.97 
42 9.64 
43 10.3 
44 11o1 
45 11 o9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.007 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

7.20£-04 4o35E-04 3.20£-08 
4.80£-04 3.84£-04 3.23£-08 
3.60E-04 3o32E-04 3.00£-08 
4.80£-04 5o10E-04 4o95E-08 
3. 60£-04 4. 4 2£-04 - 4. 60£-08 
1.20£-03 1.71E-03 1.92£-07 
1o68E-03 2o76E-03 3.33£-0i 
2.40£-03 4.56£-03 5o91E-07 
2.28£-03 S.OOE-03 6.96£-0i 
2.i6E-03 6.99£-03 1o05E-06 
3.60E-03 1o05E-02 1o69E-06 
3.96E-03 1o34E-02 2.31£-06 
3o4£E-03 1.36E-02 2.52E-06 
4.08E-03 1.84£-02 3.67E-06 
4.~4E-03 2.31E-02 4o95E-06 
5.6~~-03 3.39£-02 7.80£-06 
4.20£-03 2.91E-02 i.21E-06 
6.~8£-03 ~ol9E-02 1.38E-05 
4 •o~ ,. - 0 ~ 3 ° 0 - 0? ] 1 · - ' 1 -~.~~~- ~ .~~L- - . ~~-~o 

3.50!-03 3.84£-0: 1olEE-05 
~.9€E-03 ~.£S!-C2 1.61£-05 
1 ')f)':_ r, ~ :. 0 o E _(I? ? 1 ") ': -" :. , • • .. .._ l'"" ,. • .., C· - - • ,. • ~ '-.• ,. 

2.6~£-03 ~.34£-02 
2.1:£-\13 
,, •· •• .- I."' 
,·. • .:: t t. - V W:• 

2. ~·~£-(t3 

5.~~£-02 
- ., •. E t·? 
I • '-;t' -\..'-

t:. 'JC.'£-0? (J • ._. (;.• -

" •• -; t .. . 1 6 -- ~-. "- .... ... 
'" t-:.·r-'= - • 1"" \. ,. 

3.2.;£-05 
'J ()')[ r-,, • • -V:> 

3.0LE-03 8.77£-02 4.~€E-C5 
~.28E-03 i.70E-02 4.20E-05 
1.92£-03 i.49E-02 4.39E-C5 
1.56!-03 i.02E-02 ~.43E-05 
1.4iE-03 ;.~9£-0Z 5.0eE-05 
1.80£-03 1.08£-01 7.8iE-05 
1.20£-03 8.32£-02 6.51£-05 
1.20£-03 9.61£-02 8.08£-05 
1.32£-03 1.2ZE-01 1ol0E-04 
2.0~£-03 2.18£-01 2.12£-04 
l.iiE-03 1.i8E-01 loS~E-04 
i.~OE-04 lo03E-01 1o15E-04 
8.40E-O~ 1o38E-01 1.66£-04 
1.44£-03 2oi3E-01 3.54£-04 
9.60£-04 2o1CE-01 2o93E-04 
J.20E-03 3o04E-01 4.55E-04 
4.80£-04 1o40E-01 2o26I-04" 
i.20E-04 2.43E-01 4.20E-04 
1.08E-03 4.21E-01 i.82E-04 
3.60£-04 1.62£-01 3.23£-04 
8.40E-04 4.3iE-01 9.36£-04 
4.80£-04 2o88E-01 6o64E-04 
4.SOE-04 3o33E-01 8o24E-04 
O.O~E+OO 0.00£+00 0.00£+00 

1.0fE-01 4o89E+OO 6.i3E-03 

CUMULATIVE X 
NUMBER SURFACE 

6o85E-01 
1o14E+00 
1o48E+00 
1.94£+00 
2o28E+OO 
3o42E+00 
5o02E+OO 
7o31E+OO 
9.47£+00 
1.21£+01 
lo55E+01 
1o93E+01 
2.26E+Ol 
2.€5£+01 
3.0iE+01 
3.61[+01 
4.01£+01 
..;o€2£+01 
f,.OJE+C'l 
:;, "CI"t"·Q1 .... vo~-r 
. --~ 0, =' • I :-'- + J 

6. 1 ~:E+Ol 
(:. . ')- . (• 1 1o'1l..t.T · 
A _,£ (1 t~ • I d + ) .& 

;.o:::E+vl 
- "~-·ot I • .;,t)::,T 

i.f:5E+Ol 
i.i6E+01 
- o·.-·ot ' • ...; =· .t. .,. 
8.09£+01 
8.23E+01 
8.40E+01 
8.52£+01 
8o63!+01 
8o76E+01 
8o95I+01 
9.09£+01 
9.16£+01 
9.24£+01 
9.37£+01 
9.46E+Ol 
9.58£+01 
9.62E+01 
9o69E+Ol 
9.79£+01 
9.83£+01 
9.91£+01 
9.95£+01 
1.00£+02 
1o00E+02 

8.91£-03 
1.68£-02 
2o36E-02 
3o40E-02 
4o31E-02 
7.80£-02 
1.35£-01 
2.28£-01 
3o30E-01 
4.i3E-01 
6.89£-01 
9o63E-Ol 
1.24£+00 
1.62E+00 
2.09£+00 
2oi8E+00 
3.38E+00 
4.-:.;E..-00 
5.2(£+00 
6.0~£+00 
7. 0~ E.+ f10 
8.27£+00 
8.1 cETu0 
1.04~+01 
1 ·er o· •"•' .,. J 

1.3:£+01 
1.50E-r01 
1.66£+01 
'1. 81E+(J1 
lo95E+Ol 
2.11E+01 
2.33£+01 
2.50£+01 
2.€9£+01 
2o94E+.01 
3.39E+01 
3.i~E+Ol 
3o96I+01 
4.2~£+01 
4.80£+01 
5.24£+01 
5o€6E+Ol 
6.1-1£+01 
6.64E+01 
i.50E-r01 
7.84£+01 
8.73£+01 
9 o :i2E+01 
1.00£+02 
1.00£+02 

MASS 
4oi5E-O-I 
9o56E-04 
1o40E-03 
2o14E-03 
2o82E-03 
5o6iE-03 
1.06£-02 
1o94E-02 
2o98E-02 
4.53£-02 
7.05[-02 
1.05£-01 
1.42£-01 
1.9iE-Ol 
2.70£-01 
3.SEI-01 
~.9.;£-01 
~ c"r c· t.. ... .... - ; .l 

E.E~E-01 
1 • r·..: r-=- l lJ 
.. ... ,. E Cc· .1.~C· ~IJ 

:.0r.E~~J~; 

: . e: r;. c' C! 
::.::jE-t:}~, 

:. • t ~ !: T (I (I 

·.~ ... - - t "'. l·J.t.-r \...'U 

·~ ;.; c· ';" • '· u ,... • •J ...... ,., 

, 1 "l- ,.. ,. 
..,., ... .t..,.UV 

5. C~E ... C•O 
f .• i ·I E + C 0 
f.48E+00 
i.ff.E-tCO 
f .. 6:~£-r(;O 
9.~3fT(i0 
1. j :.£+01 
J.-16£+01 
l.7-1E+C1 
l . ~ l [ + (11 
:::.16£+01 
2.€8£+01 
.. 1''-. 01 ~ • .:.l:.T 

3.7~E+01 
4.13£+01 
4.75£+01 
5.9::!+01 
f..-10£+01 
- -c.;E Cl I • I •. + J 

8.78E+01 
1.00[+02 
1.(10£+02 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1 6 
1i 
18 
, 0 
.. .. 
~0 

21 
'; '.· 

~3 
:;~ 
lj = .... 
::6 
,, -_, 
::a 
:;g 
30 
:n 
'J? . ... 
33 
:~ 4 
:~ 5 
36 
3i 
:H~ 

39 
40 
-11 
42 
-13 
44 
4 f, 
46 
47 
48 

LAST 

DIA 
.486 
o504 
0 54 2 
o581 
o625 
o673 
.i23 
oi77 
.835 
.897 
o964 
1.03 
1 0 1 1 
1.19 
1. 28 
1. 38 
1 .. J 8 
i.59 
1 • i 1 
1 • 84 
] • 98 
.... , . ) - .... -
r; r:. !..• 
- • - •J 

::. . ·~ ~ 
2.f~ 

:.:.eJ 
.:. . li :J 
·~ ? -
..... . - ' 
3.52 
..: . ; ~ 
-L 06 

lt .. ~-t • .., I 

-L69 
: .. 04 
5.~2 
- 8'> ~. -
€.:!6 
6.i3 
7.:::3 
i. ~ i 
8 'J-ov:> 
8o9i 
9.64 
10.3 
1 1 0 1 
11 . & 
12.8 
13.8 
14.8 

> 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14o008 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFICo CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

3o60E-04 2o18E-04 
3o60E-04 2o88E-04 
4o80E-04 4.43£-04 
6oOOE-04 6o38E-04 
1.20£-03 1o4iE-03 
1o32E-03 1.88E-03 
1o32E-03 2.17£-03 
2o52E-03 4.79£-03 
2o28E-03 5oOOE-03 
1o56E-03 3o95E-03 
2.64£-03 7o72E-03 
4.08E-03 lo38E-02 
3.60£-03 1.40£-02 
3.96E-03 1o78E-02 
3.48£-03 1.81E-02 
4.08E-03 2.45E-02 
4.32t-03 2.99£-02 
~.40£-03 4.3~E-02 
4.£8£-03 ~.33E-02 
4.CRE-03 4.36£-02 
. 0°--03 :;. o~~-0? -J. ot. ..., • ....,_ ,_ 
, r. c- (' 'J - o 1 - r. '> ~ • \.• (l t. - J fiJ ~· • ~· t..- \; -
,, 8 c: - 0 3 '1 - •· - (j ,. -· ~t.- ,. t.:.::..- .::. 
:~. :·:f.[-(:3 
:::.~.eE-03 
r, - ~ £ Q 'l 
- • I C - • ,"1 

2.1t:I-03 
:!.40E-03 
') t.: • :;-- (i 3 _.v"i .... 

6 ·Js- t.') ..... .t..-v-

€ '"1-r r• -.... -,:"' . "' - '-
6 oc--(·? • , .... .t. ' -
{~ -~ 1 ;- - (' ") \,.: . ....., ~ . -
8.1CtE-02 
1.03£-01 

MASS 
1.60£-08 
2.42£-08 
4oOOE-08 
6o18E-08 
1.53£-07 
2o11E-07 
2o62E-07 
6o20E-07 
6.96£-0i 
5o91E-07 
1.24£-06 
2.38£-06 
2.61£-06 
3o56E-06 
3.88£-06 
5.65£-06 
i.41E-06 
1.15E-05 
1.24£-05 
1.3-t£-05 
1.G€E-05 
2.06£-:15 
l.SCE-05 
, 6,- r• /' "" - I .. , 
- • "' .... \. V" .... _,_ o-.. ' ..... - ... - ...... - ....,. 

~. :n E-C:5 
~ "; 1 :;-- r, =. ...... __ ~ \..:.., 

~.42£-05 
6.0-iE-05 

1 ~~r 03 • o·~ ·~ 3 --- o-• ~· ~ - :J • •' ..., - -l; - , I :•L.- :l 

3.00£-03 1.56£-01 1.06£-04 
2.04£-03 1o~2E-~1 8.92£-05 
1.9~£~03 1.33£-01 1.0-i£-04 
1.32£-03 1.06£-01 8.89£-05 
1.56:£-03 1.44£-01 1.30£-04 
1.80E-03 1.92£-01 lo8iE-04 
~.80£-04 5.92£-02 6.18£-05 
9.€0£-04 l.3iE-01 1.53£-0~ 
9.60E-04 1.58£-01 1.90E-04 
i.~OE-04 1o37E-01 1.77[-04 
6.0CE-04 1.32£-01 1.83E-04 
6.00£-04 1o52E-01 2o27E-04 
8.40E-04 2.46£-01 3o95E-04 
9.60E-04 3.24£-01 5.60E-04 
i.20E-C4 2.81E-01 5o21E-04 
9.60£-04 4.3~£-01 8.62E-04 
4.80£-04 2.5CE-01 5.35E-04 
8.40£-04 5.04£-01 lo16E-03 
3.60£-04 2.50£-01 6.1SE-04 
0.00£+00 0.00£+00 O.OCI+OO 

1.02£-01 4.85£+00 6oi3E-03 

CUMULATIVE X 
~UMBER SURFACE 

3.53£-01 4.49£-03 
7.06£-01 1o04E-02 
1.18[+00 1o96E-02 
1.76£+00 3.27£-02 
2.94£+00 6o31E-02 
4o24E+OO 1o02E-01 
5.53E+OO 1.4iE-01 
8o00E+00 2.45£-01 
1o02E+01 3.48£-01 
1.18£+01 4o30E-01 
lo44E+Ol 5.89E-01 
lo84E+Ol 8.i3E-01 
2o19E~Ol 1o16E+OO 
2.58£+01 lo53E+00 
2.92£+01 1o90I+OO 
3.32E+01 2.~1£+00 
3.74E+01 3.03E+OO 
4.27E+01 3.9~£+00 
4 _,._ o· 

• I~!.+ J 

:).13£+01 
5. 6 :· Eot 0 1 
5. ~~~!:+01 
<:;.~lEotCH 
l~. f:4£.;.(:} 
6 (.• ... - ..• 

.c--!.'1"\,.'l 

i . (! s =: + 0 1 
i.31E+Ol 
i.~..;£.,.1)1 

i.SOE+01 
i.92!+01 
8.22[+01 
8.-i2I-P01 
8.61£;-01 
8.74E-r01 
8.E9E+01 
9.0ii•Ol 
9.12E+01 
9.21£+01 
0 'l~- 01 ...... .Lt.+ 
9.3££+01 
9 . ..;4[;-01 
9.~9E,..01 

9.58E+01 
9.67£+01 
9.i4E+01 
9.8~£+01 
9.8!:!£+01 
9.96[+01 
1.00£+02 
1oOCE+02 

4.Slt:+OO 
[1. 7jf+00 
6 --- 00 •. ~Jt.+, 
7 • 9-1 E + (;0 
(.• ~··- c··n 0 .... - t.. .... "' 

1. c,:£+Cl 
1 . 1: E + C•! 
1.:.'(.£+01 
. . .. - . , l 
.1 . • • T ; ,.,...,_ \. 

1 • 6 Cl E + (; 1 
l.olE~Ol 

1-~~"£+01 
2.~fE+Ol 
~. f()£.,.(11 
:!.;t£+01 
3.00[+01 
J .. , ~-: . , 1 .... _ ... \.., 

') Ac.- 01 .... e •. :.+ 
3o81E+Ol 
~.(I ~£T 01 
4 •. ; zr.,. o 1 
4.70£+01 
4.9'iE~Ol 
5o29E+Ol 
5.i9E+01 
6.~6£+01 
7.04£+01 
- 0 'JE 01 I • .., •.J + 
8 o ·H·E+O 1 
9.-i~£+01 
1.fOE+02 
1.0CE+02 

MASS 
2o37E-04 
5o97E-04 
1.19£-03 
2o11E-03 
4.39E-03 
i.52E-03 
1.14£-02 
2o06E-02 
3o10E-02 
3.9iE-02 
5o82E-02 
9.35£-02 
1o32E-01 
1o85E-01 
2.43E-01 
3o2iE-Ol 
·L 3 ii-01 
6. (18[- 01 
io91E-Ol 
0 oor r,, ... •" -.... ~ 
~ ") 1 -.00 ••• ;.t.. . 

1 - . ~. 00 .:~ .... _,. 
1.~1E+OO 
r, ,., :' r., ·'I C· 
-·-"'~ -... 
~.61ET00 
J.10r~vu 
~ =~·:;-·c~~ , ..... c ..... . . \; 

-i.Z-iE+(:O 
5.1 JE~OC• 
. ec- o~ =-• •~·t.T t1 
i. ~(i£+(,0 
S.~~E+OO 
1.01[T01 
l.15F+Ol 
1.3-iE+Ol 
l. 6:£+(11 
1.ilE•01 
j. 9~E+Oi 

~.22E+Ol 
2.~SE+Ol 
2.75E+01 
3.09£+01 
3.68£+01 
·L51E+Ol 
5.28E-r01 
6.56E+Ol 
i.36E+Ol 
9.08£+01 
l.00ET02 
1.00£+02 



~ 

l.ll 
~ 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 14.009 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SA~PLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 • 54 2 
3 .581 
4 • 625 
5 • 673 
6 .i23 - -.. ~ I • I I I 

8 • 835 
9 • 89i 

10 .964 
11 1.03 
12 1.11 
13 1.19 
1~ 1.28 
15 1.38 
16 1 . . J 8 
17 1.:d~ 

18 J.il 
19 1 l.B-l 
•: '' 1 o e - \.· .a ••• c 
:; l :: .. ] ::: 
"::' Ill') .. , r; '' ..... -·-0 
~ ~: ~ • ~; 5 
~-~ 
,. -.· ... 
-" I 

::s ,.,-, 
~8 

2.64 
,, c: 1 
- • C• "" 

~~ • (! 5 
"J r~
,. • ._ I 

'1 ~? ,,.,1_ 
,., ,, •J - 8 
.;, ~ '-' • J 

:J 0 -1 • 0 € 
"Jl 1 3-" . . , 
'J':l • 69 ,. .. "1 • 

.l ~ - 0 4 .... .... 0. ... 

34 5.-t2 
35 :1.82 
36 6.~6 
37 E.i3 
.,8 - ?3 ... , ...... 
39 i.ii 
40 8.35 
·11 8. 9 i 
42 9.64 
43 10.3 
44 11.1 
·15 11.9 
46 12.8 
4i ]3.8 
48 14.8 

> 15.~ 

TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCE!\TRATIONS 
NUHBER 

2.40£-04 
2.40E-04 
4.80E-04 
6.00E-04 
4.80E-04 
6.00£-04 
9.60E-04 
1.68£-03 
2.04£-03 
2.16£-03 
1.68£-03 
3.3EE-03 
3.84£-03 
4.80£-03 
2.i€E-03 
2.1€"£-03 
4.6PE-C3 
~.2P.E-03 
4.20E-C3 
:~. -i E.E-03 
, ':.:r-c1~ 
- I l a - '-

:. f.~ E- (: 3 
,., L'C:- r•· 
- • ·~; 0 .t. - ' .' .: 

::. ().;£-(:~ 
2.:28£-03 
2.-JOE-03 
o ·~}r-o·~ 
"'"' .... " , "1 

2.16£-03 

SURFACE 
1.55£-04 
1.92E-04 
4.43£-04 
6.38E-04 
5.89E-04 
8.54E-04 
1.58E-03 
3.19£-03 
4.4iE-03 
5.4iE-03 
·L91E-03 
1.13£-02 
1.50E-02 
2.16£-02 
1.4~E-02 
].30£-02 
3.2~£-02 
4.22£-02 
3.8SE-r2 
~. i 1 E- (!:? 

3. 26E-C•2 
:.-;EE--J~ 

~.7:=-E-~:~ 

2.f.7E-C2 
f; I ': (' E - (! 2 
6 f•,.- 0., 

• ~· d t_- -
2 . ..;6E-C2 
i.:9E-J2 

MASS 
1.18E-08 
1.62£-08 
4.00£-08 
6.18E-08 
6.14£-08 
9.58£-08 
].90£-07 
4.13£-07 
6.23£-0i 
8.19£-07 
i.90£-0i 
1.96E-06 
2.78£-06 
4.31£-06 
3.08£-06 
2.9~£-06 
8.03£-06 
l.12E-05 
1.11E-C·5 
] . 14£-05 
1 . 0 iE-Of. 
] .,'lr_r-.:. . "' '", ~. '. 
l .BOE-05 
1.sPr-r~ 
2.2CE-05 
,., a-- o· .;.. f.t.- ~ 

l.Zf.E-05 ... os-~-''"' • ..... .r:..-v 0: 

2.04E-C3 ;.~5£-02 ~.6iE-05 
P..~OE-04 3.i8E-02 ~.39£-05 
1.80E-C3 ~.3GE-02 6.34£-05 
1.80E-03 !.OeE-01 7.87E-05 
1 06 - 03 - 40[ C? • g~- r• •, t.- ,, .. - - :> ........ t.-U::> 

1.9~£-03 1.54£-01 1.29£-04 
9.60£-04 8.87£-02 8.02£-05 
7.20£-0~ 7.69E-02 i.4iE-05 
1.3:E-03 1.63£-01 1.iOE-04 
8.40£-04 1.20£-01 1.34£-04 
1.56£-03 2.5€£-01 3.09E-O~ 
].20£-03 2.28£-01 2.95£-04 
3.60£-04 7.89£-02 l.lOE-04 
4.80£-04 1.22£-01 1.82£-04 
3.60£-04 1.05£-01 1.69£-04 
1.20£-04 ~.05£-02 7.00£-05 
3.60£-0~ 1.40E-Ol 2.61£-04 
6.00£-04 2.iCE-01 5.39£-04 
9.60£-0~ ~.99E-01 1.07£-03 
3.60£-04 ~.16E-01 4.98£-04 
6.00£-04 4.16E-01 1.03£-03 
O.OOE+OO 0.00£+00 O.OOE+OC 

8.39£-02 3.98£+00 5.61£-03 

CU!-JULATI\'E X 
~UMBER S~RFACE 

2.86E-01 3.90£-03 
5.72E-01 8.72£-03 
1.14E+OO 1.99£-02 
1.86£+00 3.59£-02 
2.43£+00 5.0iE-02 
3.15E+OO 7.21E-02 
4.29£+00 1.12£-01 
6.29£+00 1.92E-01 
S.i3E+OO 3.04E-01 
1.13£+01 4.42£-01 
1.33£+01 5.65E-01 
1.73[+01 8.50£-01 
2.19E•Ol 1.23E+OO 
2.i6E+01 l.ii£+00 
3.C9E+01 2.13E+00 
3.2~E+01 2.~6£+00 
~ c1- 01 ~ ~-- ~o .. • • t.. + ,"1 • ..;. t t. + \' 
4.54E+Cl 4.3~E+OO 
- c·- Ol ~~. ;...;!:_~ 

f: • ..::.E+Ol 
~.'7i'E+Ol 

f.('·f..E+Ol 
(:; • 4 :: !: + (~ 1 
t";,f7E•Ol 
e.~iE+Ol 

- " .... E • c· 1 I • ., ..;, . l 

"':' ~ .,_: :-- + r. 1 . . " -- ,, 
i.f.~E•Ol 

- "-- 01 I • '-' ... ~ .:. + 
i.9.~E•01 
8.l..;E+01 
8 A•r "1 • .:. ~ '- + \.1 .. 

8.~8£+01 

S.";lE+Ol 
8.f.3E+Ol 
8.9lE+01 
P..Oi£,..01 
9.liE+01 
9.~CE+01 

9.50£+01 
9.f·4E+Ol 
9.60E+Ol 
9.6~E+01 

9.€€E•Ol 
~. i(;£+()1 
9.iiE•Ol 
9.€9E+Ol 
9.93E+01 
1. 0('£+02 
l.OCE+02 

5. :nE+ 00 
f.::!-i£"1'00 
: • ll {; E + 0 0 
P,,(!{£+00 
~. 1 9E- (t C! 
1 • o :: r .... rq 
l . i .; E • 0 ~ 
1.:.:9£+01 
1 ·.• ·· r • (J l • ' t' ..... 

1. : ... n:+Ol 
1 • i ·I E + 01 
1.83E+Ol 
2.07£+01 
2.34'E+Ol 
., :; ·; ~ • un 1 '-•'··-· 
2.92£•(!1 
·· l'r·o" ,"1. -i-"" J 

3. 3 ~1 [ ... 01 
.::.i-l£+01 
4.04£+0] 
4.6FE+Ol 
5.26E+01 
f,.4t;E+01 
5.i6E+Ol 
6.03,£+01 
6.13£•01 
s . .;s=:+01 
7.16E+01 
S.·~lE+Ol 

P..96E•C1 
1.00£+02 
l.OOE+C2 

MASS 
2. 1 OE-04 
4.9iE-04 
l.21E-03 
2.31E-03 
3.41£-03 
5.11£-03 
8.50£-03 
1.59E-02 
2.iOE-02 
4.16E-C2 
5.56E-02 
9.06£-02 
1.40£-01 
2.1iE-01 
2. i 2 £-(1 ] 

3.2:£-fj 
~.fEE-Cl 
r. f.t~;--Cl • • • ~ •I ...._ • 

~:. 5(:E-Ol 
i • c,-; r + ~- 0 
1 • : f r + c, r.: 
1 • t c' E ~ ~, c: 
1 . ~::: r • c·rt 
:.~!:!+CC 

z.~~~+C:O 

? • l' 1 E + t:O 
~J • 2 ~-{ E + C1 f: 
:-:. ~..; £~[;(! 

4. i "i'E+C·O 
:. ~or•:)c 
~ ·~ ·.• r • (; " ~ . ' ,, - ' \,.," 

; • ; 3 r ~ c·u 
~· . ; : r + c~ c, 
1 • ] 't' 'l • • l ........ ~. J 

l. 2:,E+01 
l. 3f.E+Ol 
l. 6~E+Ol 
1.9~E+C2 

2.-fC:E•Ol 
., cor•'1 • •"' • I ._ . 1.. l 

3.~0E•Ol 
~ :. '-'E .... (' ·1 
"' • ,. ~ ""'T • 

3.82£+01 
3.9f•fH)] 
·t • ~ 1 E + (! l 
f-.. ~ i E + (: l 
- ., o E ,. l 
I • .:.. C• + l' 
S.li£+01 
1 . OC•E• 02 
1.00£+02 

'• . 



~ 

Ut 
Ut 

1-'.:a·. .... ~ 

TSI AERODYXAMIC PARTICLE SlZER 
•• 

FILE NAME: OUT5 16.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 14~ SA~PLE TIME: 20 SEC 

CHNL DIA 
< • ·186 
1 • 50-J 
2 .5-12 
J • 581 
-1 .625 
5 .fii3 
(j • ; 2 3 
-I , I I I 

8 • s~.5 
9 .89i 

1 o . ~ r ·1 
11 l.O~ 
l 2 l • ] l 
]J 1.]~ 

1 4 4 "C' .• .. • .: c 

j ~ 
1 !; 
4 -
.i I , \. .. ' . ,. - :; 
• . r·~ 
, . . . 
, .. 

~ .. 
• r.: . 
•·
-I 

•. 1,; - -· 
, (J .... 
::0 
·.~ ~ ..... 
.. , '! ...... 
... .. . ·, .;; 

~ 1 
,~ 
.. I •) 

:~ t~ 

"J ~ 
... l 

:·,a 
~9 
1r'\ 

"1V 

·11 . ,, 
"f .. 

43 
4 ·1 
i :) 

.; 6 
~ i 
18 
> 

~ • Q 
~ . " ' 
: • ~ F . ~ ~ 
~ . . . 
.! • -

~ . ;. ·~ 

. . 
• I • .,_ 

,. . .. - ... -. -. -
. . - . ' , 

'. ~ .. 
- • IL. '. 

.. .. -
... •- r · .. · : ,~ ...... -. - ~; 

~ ' ~: !j 

. . .. ' 

. ; • !. ~1 

' . .. .., 
~ . ' ~ 
.:. (. ,.. .. . .. .. ... ... ,, 
t .• .: ~·. 
... - •t 
~ . ..... 
- ~ '.i; 
I • - .. 

~ . . . 
... .... -- ... . ....... ' ... . 
8. ~; 
~. f ·f 
.. , • '..J . \.' . ,) 
1 j • 1 . , ~ 

J - ... 

J :i • 8 
1 ~:. e 
l -~ . ~ 
l :- . -t 

70T.;L~: 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFJC. CORRECT.: Dl 

CONCE~TRATJONS 
SUMBER SURFACE 

O.OOE+OO- O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
3.00£-03 4.2i£-03 
o.ooE+OO o.oor~oo 
9.00E-03 l.ilE-02 
3.00E-03 6.58£-0~ 
3.00E-03 i.SOE-0~ 
1 20 -t.-C? ~ ~ 1 -t.-0~ 1 I ._ ,1 e '-' • I -

1.50E-02 5.07E-02 
1 ~o~-o? ~ 8~-t.-o~ . ,. - - "' . "' ~ 

O.OOE+OO O.OOE•OO 
?.oor-03 ~.GSE-C~ 
f. =:,~~t-r::~ 
1 . :· 0! - c~ 2 

:·. 6t1E-0~ 
~:. ~- :::E-C::! 

!-!ASS 
0.00[+00 
O.OOE+OO 
O.OOE-+-00 
O.OOE•OO 
O.OOE+OO 
4.i9£-0i 
O.OOE-+-00 
2.21[-06 
9.16£-0i 
1.1-;E-06 
:- • c..; r- o G 
(,1 -·r r6 e..•, I~ - U 
1.09£-05 
O.C'OE•OO 
l. OCE-Cf. 
8 . :.: r; E - C" £' 
,. ,., ,. - •· -... - . --. '· ..... "- ... -

CUHULATI\"E ~ 
SVMBER ~~RFACE 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00[+00 
9.26[-01 
9.26£-01 
3.70E+OO 
·1. 63E+OO 
5.56£+00 
9.2GE+Oll 
1.39E•01 
l . S~E+01 
l .85E+Ol 
:!.13!•01 
::.~]E.,.(ll 
~ (C':"-"-. - • • - . •.' J 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.18E-02 
5.jEE-02 
2.f~9E-01 
~.~SE-01 
4.31E-01 
P.fCE-01 
l.~iE+OO 
'J - ~-. 00 .., • ~ C·!:.. "t 

2.lSE+OO 
!::.7r.E+OO 
~.!EE:+CO 
.; • J ~ ~ ~ ~· ~~ 

~!ASS 

0.00[+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
i.iOE-03 
i.iOE-03 
· 3 ·~r- o~ .... . ""' -. 

f. ~~OE-02 
i.53E-OZ 
1. f;iE-01 
3.08£-(,ll 
4.g:!E-01 
' c<~- 01 '-1 • ,.-... !. -

f. ·1 ~ E- 01 
i."77E-t•l 
~ • 1 : :- .. '· '"'· -. t· .• · 

:· • ~r ~-' E- C: ~ . ~ -~ · r- ~: i C' ,..,.,_ ·-
~- I •• :--.::. - • ~ :- :J • fl 1 E.-. G 1 

~. ~·-E•('! 
.. •. ~-~E. (I: 

~ . : ~ ::: + r ~) :: . 1 . ; r ~ r·. :; 
J • :. -:~ E- S: 

... - : . ... ~ 
~ • - . : - ·.t' 

• I - f" •• 
!\·~-\~ 

~~ ··r·~-:.·J. . . .... - . " 
~.:.~:F-r.:; 
.. .. , -· .. ,. .:. . ~ ·.• ~-- ' ..: 

, , - ,.. . 
... ~ .. - . ........ -. " .. 

:• :· • ':"'- _. r~ . . . ~ -
~ (' :-- I "' -. ' . . -... - - r_-
•· -- , .. .... ~ . .:.. -\ -, ,., .. .... . .... - . . . ... ·- \ 

~ - :-_ ... _,..._ .. , t:f;-""' .... - ··- "·~ .. - ... 
- • ~ -~; ~ - :: ~ 2 . ~: ;- t: - .: ; 
j • f! E- :~:.: 
. - "" - ,\ " J. ~\;:_-,,..:. 

... (··r--··,., "' • . !.. \. ""' 
'• ... - ., ,. 
.:. • I ·.:t.-l•.; 
0 , .. ,\- .. , • .. · ,, • \.' \. t.- \.• ..... 

. . ,, - , .. 
- P'- I . '" ... - '- . 

- I ,, - ,. -: - .. -" . " .. - ,. -
!.;~r-e: 
#f/10. ... - ••• 

~ • -~ :· !:_- \'.! 

,. ~- (' . 
~ • '"': c!..- , -

.. , .. - .. 

.:. ~:..- = 
, • - ,. !!. 

, ;.) .. -' . -. .. .... 
~...: --~--: - . 
• ! - ":"- "• ~ : . . . . - -,~-··:. -. .. 

p • : {: :::. - .. 
•- •· I - . - ' . . -- . 

. -:. ·-=--.·, .! I '- -•.. . . - , . 
-.- ~· .:..- .. · ·'! 

: . -; - E- =~.; 

C.~. ~::-Cf; 

~.S7~-:~..; 
... . -- .. 
,;: •• ·!.-"'1'1 

:' (lt::-.-(•1 ..... -- .. -- ..... . -- . - ' • .. 
~ . : ~ r- :, 1 .. , . - ,, . . . .. - . . . .. . .. 

" 6 - I I .. . -.... - . .... • .. ' -- ...... - .. . 
I I • .J !"_ ... .. : l 

- .. 7t:r-~ 1 
~: . :- E- (.J 
.. ~ •· .... - , ... 
~ • ' "'". ~-"'! 
,. " •. - . ,, 1 
·-· • ~ t· !.. - l . 

:>.:rr~: . .tl 
~;. ~'~E..;.OO r.. {=~·!:•('~·. ::. ~~~~E--:!0 9. :f.E+\1~ 
C• '' '} ~ _. r, fJ .• \..• .... !. ~ \I\, 

3 . c~ C E- (J 3 
.. r: f) ;" - f \ 2 J t ,. ,. - V 

0. (I OE + ~lO 
" r. , .. r 0 (il 
V•\.'\.L~ · 

;J • ~H' E - (l ~~ 

O.OCE~OO 

3.00E-03 
O.OOE.~OO 
0. (i0[+00 
3 ,,,,_ 0 3 • v .... .t.-
O.vClE+OO 
0. OC'·E~ 00 
O.OGE•OO 
C.OCE•OO 
0. \i (if+ 00 
O.COE+OO 

:, . c· o E-r c: ~; ,. •,.- r, .. 
.;..'1\lt.-,·.l 
• .. .. - '"0 ~ • .llt.~,:. 
0 . C' r: E + (! ~l 
o.oc~E•C'C 
4 '· -- c ~ f • - I -f.~~ •..• 

(l. OCE- C•0 
:, . iC·E-f, j 
,... (·: 0 r + ~~ 'l 
,. • - v\.. 

:" l., =· o:- • c· '' V • '-'-. '~ 

8.iiE-Ol 
~. ()(:£• ('0 
0 . :l 0 ::: + 0 (' 
C• • C· (': E. • ~-, 0 
0. C•8E+ 0~1 
o . c· c' E • 0 ~: 
(l. (!()[•00 

0 . ~ ; c. :: - {; 0 
~. ~ ~ E- ~L.; 

~ • f. OE- :~ 3 
0 I 0 ::::~ ~lO 
C· • :' (:: E -t C' CJ 
.;.-:-~·--"',• .. - ... ~ 
0. (\ ·:~::::- 00 
; • :-. t·. E-r.~ 
r· I (~ 8£ .. U(l 
() • Cl ~~ E + G Cl 
l . ..J:E-03 
C..O::C'E•J~ 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 16.002 01-01-1980 
LAST CALIBRATIOX: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 
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DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIO~S 
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.1.20£-04 8.32£-05 
3.60£-04 2.88£-04 
i.20E-04 6.65E-04 
8.40£-04 8.93[-04 
9.60E-04 1.18E-03 
2.16£-03 3.07E-03 
3.12E-03 5.13E-03 
4.SoE-03 9.12£-03 
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- • .. • - .j . . " - , .. 
- • : ~. !:. - :.._ ~ 

. t..:-=--:·· . . .. . -- . 
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1.18£-06 
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2.32£-06 
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5.88£-06 
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1 8 -- "'~ • 1!:..-\•-t ... -e- ~· ~· :c.t,.-,.,-:t 

2.6fE-OO:: 
z. f:2E-c.; 
'J c.·•- ""' '-""'. c·~ t..-v-t 

2. 9::,[-04 
5.0ClF.-C4 
.. o-- rot ,--..-..:l.::..-\,··t 
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CliHULATl\'E X 
NU~BER SURFACE 
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TSI AERODY~AMIC PARTICLE SIZER 

FILE NAME: OUT5 16.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SA~PLE TIME: 500 SEC 

CHNL DIA 
< • 4 86 
1 • 504 
2 • 5 ·12 
3 • 581 
4 .625 
5 .6i3 
6 • 723 
; .;;; 
8 • 835 
9 o R~i 

10 o~64 
11 lo03 
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T07Al.S: 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CO!\CEf\TRATIO!\S 
XU~BER SLRFACE 

2.40£-04 1.55E-04 
3.60£-04 2.88£-04 
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2.04E-03 2.50E-03 
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6.60E-03 1.09E-02 
1.~0E-02 2.28£-02 
l.iGE-02 3.8iE-02 
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1 9 ··- 0" • ,...:!.,.- -.J 
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•. • "'E 0 4 0 .... \.J - -i 

1 ., r: E- .• , ? . ,, - ~ ,. 
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1 . ft.E- o:~ 
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... ,[ 01 -f • ,; ~ -

j.16E+OO 

~lASS 
1o18E-08 
2.42E-08 
1.00£-0i 
1.-IBE-Oi 
2.61£-0i 
6.51E-Oi 
1.31E-06 
2o95E-06 
5.39E-06 
8.69£-06 
l.09E-05 
1 . l GE-05 
1.58E-05 
2.liE-05 
3.20E-Cl5 
4 0- ~ I'\-
1o tt.-,•:'1 . ~-,..- ~· -~ .... -.... 

"lo • • "' - \• .. 

:. c c.· :- _ r. : , .. ·.· • ... ·- .. ' 
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.... ,v_ '·' 
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• r - ,. • 

I ' "" •- ·• - . . . ... ... .. 
: ..... :--... ' - ... 

.. -. - .. . .. :. - \. : 
,, , . - . 
- • \I-~ !: - ., 

~· '.:- ... - --~ -. '. ... . 
.... , "":"- . - ... \.~- -
.... . .. - ,. , 
.._4 ... ; t:::.- ' -: 
,., ~-.- ... 
~.~ . .:.- .. ~~ 

::: • ~ ~ ~- t·..; 
~ .. -~~E-~~ 
~· . .; 3 E- ~·.; 
.., G-;--r~..; ,: . . -
3.45!:-C~ 
~. f; 4 E- C: 4 
-t • 1 1 E - c· -i 
") CJrr ..... 
··•0'-' -,,~ 

:.0]£-C:;~ 
t:. ") ") :"' .'"'. • 
~. '-" ~ -- "' .. - ... -- o· "' u-.o.- ... V I ~·...,- -, 

5.61£-04 
5.8('£-0-1 
6.8~£-04 
6. 20!:-0·1 
5.60E-0-.$ 
(j "f- ,-,A • \, .t,.- \.··· 

1.1 ~E-~12 
1 ,. n- '' 3 • .:,.\;!.,-\.1, 

9. 96!:-{!4 
~ Ot'':"-"'1') ._ • C•......,.- \. ,_. 

o.o0E~oo Cl.OCE+Oo o.ocr~~o 

6.02E-Cl l.~SE+Ol 1.62E-02 

CUMULATIVE % 
XUHBER SURFACE 

3.99E-02 9.83£-04 
9.9iE-02 2.·81£-03 
2. 99£-01 . 9. 83£-03 
5.39E-01 1.95£-02 
R.iSE-01 ~.54E-02 
1.56£+00 i.21E-02 
2.65£+00 ].4]£-01 
-1.65£+00 2oS5E-01 
i.~S£+00 5.30E-01 
l .1-iE+01 8o98E-01 
1.52£+01 1.33£+00 
l .85£+01 1. i5E+OO 
2.~2E+Ol 2.29E+OO 
2.62E+Ol 2.?8E+OO 
3.C9E+Ol 3.~~E+OO 
" ·s-·o, ', • ~. 1:... J 

.;.cr;:.~ol 
• - • - . f) 1 
~ . :--. ,j: ~ '· J 

-i. ~:.::~(:J 
- ·:~r+C:1 :- . . ' . .... 
: t=.· ~ :""-. r•, 
• • l.. - .. " • 

t .:-'lE•~J 
r.· - :. r • ,, -: 
'" • .. - l • - ,. .... ~ ... : ~ . -' .. 
7 . c: ~- ~;: 

7 . ~ ;: =: - ~~ J 
... ,._.,_ 
~ ~ . -~ .._ ..... -- ... -
<: :-:--:- .. '}1 ..... •.• . - \. -• 
e· • ; ~ L + ~- 1 
2.f.;~E•G1 
~ 1 :.-:-~"-1 ~ . ' - . ,. 
8.:PE•Ol 
s.::::::+c~: 
0 •r-·f\4 
V • •; ~~ t. 4!1' \I J 

0 ::.-:-.!11 .. . , .. - ' -. 
?.63E.;.01 
c c-- c·· •, • ~; ~; t_. ,I l 

~.i2E+~l 

9. i i E + ~; l 
P.81E+Ol 
CO E~•+01 .... . ~- -
o s--·ot ..... l.t.~ 

9.89E•Ol 
P.91£..;.(lj 
9.92£•01 
~.~~E>.,Ol 

~.9C:E+01 
o o--·(] ..... ..,,,.._.,.: 
1 • oc·r~ C!~ 
].(1(![+02 

f . :} .; £ .. C• 0 
f~ • :. ~ E _.. ~ ~ J 
~ t· ~) =. ,, f) . . '' .. - ' ·•· .... 
c • : :· r + ~, ~: 

~-- '·~ ~ • ~-: ... !: - \. "' 
, ,. - # • . - . .. . - ' ~ 

:.~tt•c.: 
. ;.!:.-··~ 

---- .. · ... -.... 
- . : ~ :. ~ .:·· : 
,. ... . - , . - -- ' ..: . •. - '\,." . 
•• ,. - • r ,. 

.: • - t_ !. ~ ..: 

: . : ~ ~ - ~; l 
": ~ ... -:- .. '~] •.· .. • ..... • .. 

. ":" :-.a.'•] -+._,_.,_ 
.; • : 7 F. • (•l 
-~ . ~-.? =:..;. c ~ 
... . . ~. - J -- r, 1 " . . - . ·' 
• I,_ 
, .• -..... t ... C"l 
• - .. - ') 1 ~: • : ... = :.. ~ \. 

~-. 9£[.;-Q] 
€ , ,..-~r1 1 

•••L \.L 

f.·~ G E + \, l 
6 • 7 7 E + C· 1 
'7.(•..',£.;.01 
;.:~1£+(.:] 
- r.. ., - • (l 1 , . ~··vt.~ 
7.8-lf+C.l• 
~.05E+Ol' 
~ . :! f.: E • f: l 
B.~~E+01 
g u~:-•(>1 ........... ' .... 
~.:rr~c~I 

1 . r~r.-r+~:2 
! . OCE+O:! 

~t4SS 

i.21E-O~ 
2.21£-0-1 
8.3-lE-0-1 
l.ioJE-03 
3. 3-1 E-o:{ 
i.33E-03 
1.51E-02 
3.35E-02 
6.65E-02 
lo:?OE-01 
1. g(-i£-01 
::.~iE-Cl 
~~ • :. ·1 E - rn 
-~.f.';£-(; 1 
!-!. f ~~E-f·l 
F.:-·:·E-C!J 
j.::-·:-.>~ 

j • r ~· ~ ~ ~:. 
~ (..~_:-.&. 
.... . . . -· 
: • : ~ :E - f.': 
... :::~· ~ 

-.J·r-:·· . .. . - .. ... . \.. .. -. . -
- .. ...... -. 

V • -.. . . ~-..;. .... .. - - -
.. . . ..: ......... 
. - , - . . - .. - . . . ... - . ~ .. , -. ';" .... . . . -- .. ... 
~ ,., , . - .. 
~·=--.:...•,l 
, . - .. 
- •• 1 : ...... 1 
• t ·.: :" :-- • -. j -." .. - ...... 
,. : .·-- •.. c :.. + :~ : 
., ~:·:-.,ri -. '-' ... - . ' .. 
.-· • 7 't' + ('• • ~ ·~ 

3.~~::··~'~ 
... - ,. - • ,. 1 
..;.:.·t.~~. 

~·. ~~:.:~C·j 
' '; (. t: ... =· -: "1 ................ J 

-i • t· i E -+ f· ~ 
- , ('- , 1 
•-. I' • t +.' ... ' • .. - .. 
~· •. J -! r +; , -· , .... 
:: - ~ :- .i. ,. -••• ' ... - \.· J 
r.Jrr~\1 

t1 • c· : .. E' • ~, ~ 
- t:··:-;.{ l .. --
~.::£•(.! 
': r., -
• . ... ... !. + ·~<~ 
1. ·,, E•C:; 

TSI AERODi~AHIC PARTICLE SIZER 

FILE NAME: OUTS 16.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< • 4 86 
1 .50-1 
? .. 
3 
4 
5 
6 

H 
9 

10 
l ] 
12 
13 
1 ~ 
~ :: 
j " 

• r.. - ~ 

... ~ , . 

' . - ... .. .... . -
•· " .. .· 
~~ - ,. ,:v 
.. . 
~ r,l 

..:_. ,·, 

:·q 
...; :1 
~ f: .. -
_:; I 

2-8 
•• 0 .. ~· 

~ f\ , .... 
-11 
• ? 
-J-

..;3 
-14 
-1 5 
-i6 . -·t ; 

~8 

> 

-. . ~ .• 2 
.581 

6 , .. . .. :-• 
.6i3 
. i 2 =~ 
o I I I 

.825 
po-. .... . . , 
Cl(' • ....... , 

0 (' ") 

J ...... ... : 
-: , , ... . ..... . . (: 
~ • .1 •. . . . ,. 
I . • ... - ·.· 

: . '· r: 

-·:.. . . 

,. .. "· 

,. 

- . ,. 

. -
... 

. . ~- .. ~ 
.j e , I 

•• tl'\ . "' ' . ·- ' . . 
.. • ' '1 - ' , . : .... -
~ ; ,.. ... ~-
•. r; :: 
\. . - ... 
€.7~ 

7.:.:3 

' . . ' 
t: - • 
\.,I • .._'", =; 

F .• :-? i 
9.(.~ 
~ ,, ~ 
~ ' .... 
1 j • l 
1 j • ~~ 

l ~. 8 
l ~ ... 

.:· • .::s 

1 ·1 • 8 
-- ' ~ :-' • ·t 

TOTAL$: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NfMBER SURFACE 
~.SOE-04 3.01£-04 
2.40E-04 1.92£-04 
-loSOE-04 4.43£-04 
1.32E-03 1.40£-03 
loOSE-03 1.33E-03 
3.~8£-03 ~.95E-03 
3.84E•03 6.32£-03 
7.55£~03 l.~-lE-02 
8.52£:03 1.8iE-02 
l.j~E~O~ 2oS3E-02 
l.OPE-02 3.l9E-02 
1 n•r-Q? 3 ::>~E-0" J. • "'....... .... • " '-' -

lo3lE-02 ~.lOE-02 
, ~,..- o~ - ·1r c~ .. • - ~ t.. - .. • :') • !'i .. - . -

:. ~·EE-02 i.: EE-r,:? 
: . : - t- ,.., ., 

\·-

.. c·:-- _,, ,. .. . .. ~ \.-. .- =- ,., ,... - . .. " -.. ,. .. ,... ,. .. -: - ·~ -
: . -. • -!:..- ~· r. 

.. ~ ,. :-- r· ., ... -- ' -
• • • - ,\ 'l . .. - .. -' .. . . . .. -
:.:jE- ·: 
:.~:£-(:::: 

: . ~· f ! - :J:; . . - ,. ,... 
... •. ·. t.- ~'..: 

~ • : -~ ~- t:. 3 
~.-~E-~3 

~.S~E-03 
: . • :-- !; L:' - ~~ ~ 
,. • t- ,.. -

: .... ·=· "1 !':. - ... ,·. 

; . : -:r-r!:~ 
: "'r-o- r.3 
~ ... t:..--..· 

,... ,. - .~.'J 

-: • '.: :. t. - \ • V 

::.76E-03 
:.l~E-03 

3.CCE-C3 
:. ~ rE-r~:1 
1.92[-~3 

:.ft.E-03 
9. f.OE-04 
S.~OE-04 

.;.eOE-Oo.l 
i.68E-03 
9.EiCE-04 
? . f(i[-0-~ 
.J.SOE-04 

'"' ''. - r. '• =--'· ~t-.-
.. , .. , - ·· .. 
~ ••. .:..L,-1.,. , ~ ,, - ~ . . . -... -- ' .. . , - , . 

~. .. -- . .. ... 
• .-. "= r- ~ ... . . . " .. ~ 

1 • E E E- C'l 
2 . :· :l!- :~: 
r-. ~ ,, :.-- '!" • _ ..... _.._ ~-

~ ,.. -- ,., -·' ... . -- ... , '-
:.:.6~!.-~~= 
') .. •· - ,. ~ 
... , . ·: \' L- , J 

:!.i:!:-C·: 
2 • P ~~ E - ·:. : 
,. ,. -- , .. 
... :' .. ._:-·~.:..-:...~ 

~J. • : ~· E - ~: ~ 
3.rrr-o: 
3 . :::::!:- 0 l 
3. ~f·E-C·: 
3.7~E-0~ 
2.5fE-C! 
~.2:E-Ol 
3.iC'-E-Gl 
.?..f;Ff-01 
~ ~ , .. ":'- r 1 "' ....... - \· 

J.19E-f·l 
? ~ r .- ''1 ••.l,;!..-V 

2.13E-Ol 
1.40!:-01 
5o6iE-01 
3. ; .. ~E-Cl 
4.32£-Cl 
? ~~~.~-\.nl 
~•v ·-

!-to\ SS 
2o25E-08 
l .62E-08 
4.00E-08 
1.36£-07 
1.38E-Oi 
5.56£-07 
7.62£-0i 
lof:6E-06 
2.60E-06 
4o23E-06 
5.1-iE-06 
6.C9E-06 
9.-1f.E-Of. 
1 1"- n· • ,,t..-v=' 
, = . t"- , .. ~ ...... , - ... ' 
, ,,...or •• 
- •. :: !. - :. 
,... --- ... .· .. - .. - .... - .. "" - ... ' 
:- . ~- ) E.- ~; ~ 

·~.:£.::-:': 
: '\ r. ;"'- ..... : .. . \ .. ~ .. 
f , .. - . -. .;_:.- .: - ~· ,. :--, : 

<11 -·-·.. • 

~; r·"'::-_··:-. 
.. . ·.· ... - ' ,. ... - . .. - . -

;,. • ,I • •- .... • 

,, ,. - , .. . 
- • ~- .... !. - ... :-; 

1.(~~E-~..; 
.. ... -- , .. .... ·:..-· . ..'-: 
• -r,~ ~ .. , 
J. t._,::-,,""!i 

: . s ~. r- ~-· -~ 
.. '"C.- tl' • 

- ':-·c !:.-·,·~ 
,.. .. - ,, . 
~·-=-!..-t.l., 

:.2(!£-~~ 
,. ,. ,. - r· • 
- • l';J \.;!..-V •! 

2 • i f E- ~;.; 
., "'.- "" . .:. • .:.J,t_-..._1-t 

~.2.;E-OJ 
- .... t:- ,. • 
.:: • ~· '-' .t.. - \ .. H ., ·-r ..... 
"' • .., ~- - \. f .... 

,.. C'- • - ,, • 
~., • C· J. !. - \,..: -i 
t , .. J ... ,.,~ ., • • ,. r.. - \. -4 

:? • 93E-C)~ 
3. 18E-0-~ 
? ~Gt:"-!14 
~~-·- - "' 
0 8"";:"-f) 4 ,. • v~ " ... 
€ 0::'1't"-Q,1 

' • ...., ' - t 

8.f.2E-~~ 
- ~-- 0~ ..... ... ,...._ ~-._. • V'""-

1 
"''' E '13 - "',.., E 0 1 1 (' 6- n 3 J • - ' - \ , • - \I - • ' .:.. - \. 

l.~4E-03 9.P8E-Oi :?.~iE-03 
o.~0E+oo o.ooE~oo o.oor~oo 

3.4~E-01 1.09E+C1 1.2iE-02 

CtMULATIVE X 
NUMBER SURFACE 

1.39£-01 2.i6E-03 
2.09£-01 4.5~E-03 
3.48£-01 8.5SE-03 
7.31£-01 2.15£-02 
1.04E+OO 3.~6E-02 
2.06E+OO 7.90£-02 
3.liE+OO 1.37£-01 
fi.36E+OO 2.69E-01 
7.84E+OO 4.40E-Cl 
1.11£+01 f.SSE-01 
1 4~';"-"'l 
·~--- ,. 

l.i3t~01 

2.1lE+C'l 
2.-1~E"!'Ol 
') "(:"+:'] -•C - . 

:~ . ~ ~~ F ~ (": 1 
""! ~'·":'""_,.. 
' •••. - ..... J 
~ .,., .. ":"' .. -"\. 

.., • - ~ - 1,1 J 

~ . f ~· r ~ tj ~ 
~.j~E-OJ 
- - l'- . ,. , 
:· • : \. :. ~ '~a.l '"' 

- '"',,- • !'· .. 
:, • :- -~ L. ~ ' . ..i ,. . .. - . ,, . ~ "" : ..... : 1 
•• .... -- ."' "'! ... . . -
\,•. ·... ~ •.· ... - •· . - ... . .. ~ -.. .._ " - ~. -- - - , .. 
I. -!:...•\·.: 

~· . (·· -~~ E - :; 1 
,. , ... - r. • 
;: • • .; ~' : - ·,, .t 

~ . ~:E ... ·:· 1 
2 . ; :E .. (i J 
t: ••• - ... 
c...:.~-:..~\.! 

?..C:CE-01 
~ • : 1 E • ~1 ~ 
0 ,.. ·- ... --.· , .... ·, .. ::.. ' .._1 J 

9 .,.._ ~-· 

.... ~ t.. ~ ,: • 
0 ,c-·n· -. • ...., .... !.~vJ 
c --- ,... 
,. , :) I .t..- li ,! 

c., r.'2-·o..... l~ ,. t..- J 
0 r n't"~"'· j 
-·'-•:"~-·\.. 

9. ;.u::•ol 
c ---·nl ,, • I I !.. .. \. 

0 -or·ol '-'• leJ ~ 

9.8C':E+Ol 
~ s·-·"1 '"• :Jt.~v 

9. f.(;f•Oj 
9.9lE•01 
0 C'~E•'ll 
•' • " ~ • V 

9.S6E~Ol 
] ( 0-. ,. 'J 

o ' :..~v • 
l.OOE~02 

H.~~E-Ol 

:l.:::t+GC' 
j. 7.~.E-P00 
., '>C':'-.()(l - . - .. -
: • :.::::.,. () =' 
.. - -~- ,. ,, . . . ~. ' ..... 
·~ . ~ : ::- :~ (\ 

~. ~~·:: .. r:~ 
- •. ,.. :- ... .... f' ., ... _.'""\. 

f . -~F .. '")": 
. . -- , ... ...... ::.- ... ..: 

: . ~ -.:. =:: - . --. ,.. . 
• I~ :.-•\,. • - - ... .. -! -

<11 • ... • .. . -- ... . -,. ... , ~ - . . 
..... .. - .. - ..... ·- \ . 

~. :.: . :-. ·- ~ -. ·- '- - .... 
#I .:,.;.~---=-- .. ,-- ... - .. . ~· . - -. 

I .. - J 
" • - •- ""' a 

': ~ :. -: ... ~ .. 
• ' • ., • ... \j • 

:: • !" ::. = - ~·· j 
,<11 •• ':"""- .•1 ": 

., ...... ·- ..., .I 

• • ... - r-.,. . ·: .: .:. ... \ ~ . ~ -:"- ~-. ~ 
~ . ' . - . ..,., ... 
~ . :' :: E .a. (1 1 
5 . ::: E- C• l 
r .. ~::E-f.C.l 
:. . . ~.;E~n~ 
f. • j :· E ~ C"· 1 
r:. ····- "1 \.1 • .., ~ 1:..~ i..' 

t.: t~:-~·cl 
\.• . --.... 
5.S1E~01 
.. c·-•"1 t: ... -: t. . \.' 

;,.;5E•Ol 
~ ··c't"~"l • • t: • - \.I 

c 1 :E-.~1 '-.• J .... \. 

c.- • ··-·c·~ C·•~-!. •J 
r• r·-r ~] :". \.J~ ~ .. \) 

j.GCE~r~ 
] ,,r.:- ~ 'i ') 

• \.I, .. -.... ' -

~fA SS 
1.i8E-04 
3.05£-04 
6.21E-04 
1.69E-03 
2.i8E-03 
i.liE-03 
1.32£-02 
"-9E-0', • • I 4. 

4.S~E-C2 
E.lSE-02 
1.22E-C1 
l.';CE-01 
""' • -..... r. 1 

.. • , .. - ,j 
- e '-.... V 

•. ., ""- n 1 
.: • "'""' • L- \· 

~ . : =~- E- J 1 
~.l':'F-01 
~·.: ~E-01 , ~ ,.. :- ~ ,., '· .. ... \'- ' \,.'"' 
1 • i :~ F • C' :1 
j • ~- :: E .. (: { 
,, •.; '' :- .. !'" .... - .... ~- .... ·. 
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.. ::~:~ ...... ,... 
~ ... - .. " - :.. ': - . (. . . 
..... ..; ::-- .... ,. - .. . - ..... 

• - .j r .,.. I 

,. - ,. - .. .. ! . .t~ ~ .. 

:.. ,-t"'-'·'· ... ' 11 - ...... 

J.:r.E-C': 
i , c.=·- ~. ~ ,. . -,_, ·- .. · -. ··- ,. ! • ·i ::!.. ~ •. : ~ 
~ r. ,. - , .. ~ 

~ • \. - t. ~ \.I ~ 
. ~··- ~· I •.. ' ..... ,_+\ .• 
,., .... E ~. ... ;.:-~ +l!J 
•: ? ~-. ··1 ...... c t.. '"' .., .. -··j·=-+'·1 ... - ':-
::. 7f.E--{:1 
.. c··- ,,. 
~ • .."" ::... - ._: J 

:~ • ~~ ~· E + ~ 1 
., c; ~-. 01 ...... t:J.t.. 
.. oc- rl ..... -..v.t.+"• 
4.]4[+(1 
· ~~r~n1 ~-~- ~ 
f-.• OSE+Ol 
- t· ·r c, :".~ ....... ,_ 
r- ") ., ';:' ~ ('\ 1 
\: ... -~ \,; 

C' -·- 01 ''• : .. ,.!: ... ... 

g.L5E:-~ol 

l.C=JE+02 
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TSI AERODY~AMIC PARTICLE SIZER 

FILE NAME: OUT5 16.005 01-01-1980 
LAST CALIBRATIO~: 01-01-1980 SN 149 SA~SPLE TI~!E: 500 SEC 

DENSITY: 1 

DIA 
.486 
.504 
.5t12 
.581 
.625 
.673 

-.,3 . , -
.i77 
.835 
.897 
.~54 

l • OJ 
l • 1 l 
1 • 1 9 
l . :; 8 
].~~ 

1 0 j ?. 
.. ~ !J 
J ...... 

; 0 ~ 1 
1 0 ~ ..; 

1 t: ~· .. . .. •. 

, ~ ""' 
' .. .. -.- ~ 

- I '1 :. 

~ . ~. i 
, .. 

- • '!" .. ' 
... f• ~ 

'- . .. : .. 
.. ... -
..... - . 
'- . '.-
... - .. .. '" . ...,, 

., . ~' (: 
' -' . . : 
0 •• t· 
t • ~. '-' 

: . ( ~ .. .. ~ ~ 

; . e: 
. . . ... . . 
..,_,I-\,' 

. : ~-- .. , . - ~ - --
' ., ,._ :, ., ..... '-

B.~i 
0 ':.' 1 
~ 0 t• '"I 
l c . ~; 
1 1 • 1 
. - 0 J ! •. , 

1:.8 
1:: . 8 
1 , c.• 
j ., • 0 . .. , 
J ~ .... 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

4.80E-04 3.01£-04 
4.80E-04 3.8~£-04 
2.40£-04 2.22E-04 
8.40£-04 8.93E-04 
1.92£-03 2.36£-03 
2.i6E-03 3.9~E-03 
4.80£-03 7.S9E-03 
fl.i2E-03 1.2SE-02 
~.24E-OJ 2.03£-02 
l.lOE-02 2.80E-02 
l.2lE-02 
1.2-IE-02 
1 • -lSE- 0 2 
l.52E-02 
l.~SE-02 
1.~GE-0:! 
:. EJ.£-{'2 
i r,.,,.._"',., 

• TJ ,. L •. ~ . ,, . -
J .r-~~--~~ 
• - r..-- _,.., ,., 
• 0 \1 ,._ .... -

~.~e-r-e: 
J • - r.::- (; :2 . -,...- ... ,._ 
. . - t-' ..;. 

: .~~r-:--·:: 
~ - - -· ........ ' .. . - . 
.J ..... - \ -

. , ~ :-- .... , '; 

.. . .. . - .. -
1.·:·:E-C·::! 
... .,., , - ..... 'J 
4 ~-· ... t-\..·-
l.~jE-~~:: 

3.f,4E-02 
4.17E-02 
r .• i6E-02 
6.P.f:E-02 
8 ., 'E-''? ..... -: v .. 

~.i~E-f!2 
j.j:F-{:1 
].3~F.-r'·1 
;.r~::-f:j 

1 . ~-:I-(! 1 
- f""·-- ,, 4 ' - ... - . - . .. . - ·.· ... 
,... - .. - ,.. .. 
'I .,. .. - I 

- • " ..& - • ... 

,.. t' ,. :-- ,.. .. -. ·- -- .... 
,... ;,; -"':'-..,. .. 
- I - •• .. .. .. - .. . -... . ... - ..... .. -

•. ;-- .... 
'" .. : - ·' . 
::.~~r-e: 
-i I :: ~ ~- :; : - ,... .. - ,.. .. 
'4 • ~ .:. !:.. - ·,. J 

- I ~ c: E- (i 3 ,·. I .; ~:. E- ::: 
E .• ··- • •. . .• ··- •.• ' ·- . .. -~-... -- ... ..... .. ... ·-·- .. -

:·c.r_ .. ,-: ..... ~-:=_ .... 
f I ~ • ~.' -'• 6,' to.' - • '._, j - " J, 

... - w. - .. • ..... ~· - • - ... • 

....,.!_~-,.; -·~-=.::.-,1 

, .. f,:<~:-~:3 :.:~~~E-~: . .. ·-- ... - ..... --- ... 
.. , • \. ~~ .:_ - ,.' .: ._;, • I : ,!. - \.. • -

:.?:E-03 :.S~E-C1 

:.~:r-~3 ~.~:E-r: 
:. . ::SI- :: ~~ , · . :. f :.:- ~-~: 

~ I :~- : r - r.· 3 : . ] -; E - c~ ! 
·· ··r c~ · ···- -J ... 1 \i - J ,, "1 • :. t, =-- ,; 
t· 0 ,, - 0 4 1 ~· 0 - " 4 

~.~~L- ~ ~·~,~-v.a. 

~ ne- ('3 ~ -·£ ,... 
J •\'C~!:..- • ..;.. :, -"~~ 

P.fCE-C4 2.ElE-Cl 
, o~~ n~ ') ~-- ~J .. . ......... -l '- ...... ~: ::., !.. - \.• 
c • ()- ,. 4 ... ,. ~ - 0 4 
c.~ ~-~ ~o~~~- l 

~.CJE-0~ ~.3:£-0: 
, ~g:- .. c3 = ro-_,.... 
• I \.• V - ~ o ~o J t_ \1 J 

~.6~[-0~ ~o7fE-O~ 
? . t,: C· E - f . ..; f. . !~ t E- C ~ 
~ 0,.,- r. 0 . (• ,., - . "0 \• , J t. • 1.1 • ..1 , ,, t..,. ·-~ • 

!-!ASS 
2.25E-08 
3.23E-08 
2.00E-08 
8.66E-08 
2. 4 6E-07 
4.41E-Oi 
9.52£-0i 
1.65E-06 
2.82£-06 
4.18E-06 
5o70E-06 
i.21E-06 
1.07E-05 
].37£-05 
l.i7E-05 
2.03£-05 
:. 7fE-f•5 
~.4~!-J5 

... -· ... , -~r ~-
"'1 • " ... \· " 

5.~?E-C5 
C' :. n ,.. - r. :. 
tt..· • ""' \. 0 .L '1. """ 

~-. ?J E-~!5 
: . ~- f. :: - C' ~ 
. . : t: E-: -1 
: . ~: f E - ~) ~ 
l . ,.,_ ~-. 

.-;.:t.-\..-f 
• - (- •• 0 : . . . - ' ..• - . . . - - ~ 

:.~lE-0-1 
,.. ,... . - ~· . 

.,. I •- ... ., -. ' .. - .., .. 
,... . "'•- " . . . .... --.' .. - . ---· .. . 
,. . -- - .. 
.: ... l•!.. - \· -! 

~ . (. f. £ - ~J ~ 
:.(~!:-~--~ 

:;.-!2:::-o..; 
:: . .;:E-C:~ 
... •• 0 - ••• 4 
.:..t'.l!.-'--'""~ 

:.:~E-r~ 
':l t:·- r• ..... , ....... .t..- ~;.., 

:.f:t:-J-4 
f.90E-04 
., :6::--r.• 
~ . ,, 'a. "' ... 
~.O?E-04 
~.51E-04 
6.30£-04 
6.osr-a4 
8.6:E-04 
1.::c::-o3 
1 ?":'t.-J .. . ,, ""'- ", 
l. r.r:E-03 
O.OOE+OO 

CUMULAT I \.E " 
NUMBER SVRFACE 

1.32E-01 
2.64E-Ol 
3.30E-Ol 
5.60E-Ol 
1 .09E+OO 
1.85E+OO 
3.16£+00 
5.01E+OO 
7.55E+C'O 
1 • 06£+01 
1.39E+Ol 
1.73E-+-Ol 
2.14E+01 
2.55E+C1 
2.~9£+('] 

3.3~E+01 
~ c ·~ -+ ~ 1 ,.c .. t.. \4 

4.~f.E+)l 
-1.73£~0} 

:;.~C·E•Cll 
: . f ~ E ~ :~ 1 
f.:::E•'::l 
r. r ''t- ': .. . '""'- '·-- ,... .. - ' , .. 

, I •' J ~-. ! - ,. ,. - "' . : . . ,,•:..-"·J 
- ---,. . :- -
,, .... - . -
~ ' • ~ _.I • 
,_ ........ - .. J 

... , -· t 
~ ••. '· !_- ..... 

:.c.:r-:~ 
,. . ~ - - . 
C· I : :·.!: - \,' ~ ... . ... - .... 
to.l o ~ .. I 
• I .._ .,. - \, ... 

~\ - . -
~ .... ., :.. - .... ; J 
,.. ,. -- .... 
.. .. .... 0 

.... - ... - "" .! 

c.·~·~;- ... ~,~ 
.... • ... "'1- .... .J, 

,.. ..... - .... 
~ • ·: l ~ ~ ,~.! 
: :-:-::--·-;1 .. "' .... - . ' .. 
F.f?.F~~~:l 
'..J .. -c-_~,, 
• I •' '- !:. \,.' J 

C t· ,. - · (' • .... • vt.::.- JJ 
Q -(-·o· ... , '-'r-~ 'J 

0 '7 c-:.-.;. ~- 1 
•.· ... :; -
9. 81 r • c: j 

2 o P-~E·H) 1 
~.Si£•01 
c f..c;-·ro-1 ..... Co w t..,. \,; 
0 0 ') '::" ..- rl) ........ ~ ........... 
~.?.:E.~~:1 
,., g-- c·· ~ ...... : .L 
~ . . -
j • Dl·E+C2 
1.00E+C:2 

2.i6E-03 
6.29E-03 
8.33£-03 
1 .6:1E-02 
J.82E-02 
7.43E-02 
1.4iE-Ol 
2.Ei4E-01 
4.50£-01 
i.OiE-01 
1. o:E+C•O 
].~~[+00 

lo~~E+C'O 
., :c-r•oo • • ... c._ 

3.3~t+OO 

-1 o 1 .; E + 0 0 
5.j~t~oo 

,-; • :? - F + '; 0 
~ • - t_; !: .. :1 0 

, - ... , ·. ? .. --~ :. .,. ,. ,. 
~ • 1\ ~ ..... , 

J ... -- ..... . ... -- "\• 
J • • .. t.- -· l . . .. - , -
... ~ .. !. .. :.'! 
• •· r - - • 
~ .... -~ !. .... 
•• • • •- o~ • 

' • I -- ... ·--
. - ~ .. .. - .. ' 

- - -. ~ -. . -,. .......... . 
• :-..;. .i . . . 

,"" ':' .:. ~ J 
- -. ... .... 

.. -. .. : . ... ~.: 
~. , ' ...... -. -- ~ . 

i • ~ .:... ... -

- . -
I .... "·- ""'' 

~ ·~~- ... · • • • ... J - - '\ .. 
: • ' t. ~ ~· J 

~- . -: ! - :\ j 
r. • :. j :. .. ~) ] 

f . :.; : F • C: 1 
~ '"") :- ~ (·1 u. \.' - -
,. .. , - ..... .. 
t~ • ~- • !.. ... \.1 l 

: • ~. ~· E + r~ 1 
;.::lt•vl 
- -·- (\• 
I • t .., t. • \• J 
- r•-,r·] 
; . ~ ~- :.. .. ~· 
E.~·.;:£•(:1 

::-: . : . .- ~-· r .a. r· 1 
c. ... ,,- ~l 
"' • ._:,!:'!.~V 

j • ~l \ E .;. 0 ~ 
- 0 r-. ~.,... ., l • \.1- . l• &o 

!-!ASS 
1.85£-04 
:1.51£-04 
6.16E-04 
1.33E-03 
:~. 35E-03 
6.98E-OJ 
1.48£-02 
2.84E-02 
5.17E-02 
8.62£-02 
1.33E-Ol 
1 • 9 3 E-l< 
::.81E-f•l 
3.93E-f'1 
f~. :~:.JE-01 
~ or.r-Gl •• 't.J- ' 

0 .... - "l . • ,. ,·. ! ... - '; 

l . ~:.: E~ {: (; 
l . :, ~·E.; ~-l l-· 
'I (• I o ~ ('. (· -....... -. · .. ~ 

'.l :.. '"7 =-- -.. • - ... - '-·. 

:·.:::r~c: 

.. !~:.·:~ 
-~ .. ~ ~ -. . . . 

•·- - -
• I • -. ' -- ...... - .. -. -.. --- -

0 • -
' . -.. - ... . ~-.. . ' .. . . -- - .. . -" . - ... . - - .. . ~-
~ . .., ' -- .. -- .... 

• .. - 1 .. . . .. - .. 
4 - ,_. -:- -= ......... -· .. - . - ... 
j.~::.-, .. 
,. , t ~ .... ~ ~ 
-·J·i- •• 
,. ' , - ,. . 

0 .. • 

- • ' -- 'I. ... 

, - . - .... 
- • t: '"] t. ~ l· j 

::.~!E•fj 

:~ I : ] E .. f : .. ... ·.~·=····-.-. \,. ... 

:;.~~r·~-: 

.j • 1 ~! ... ~- j 

-1 • .; r. r + ~- : 
. i . e ~~ E "" ( · j 
~:. 3r.E•C1 
~- . 'S :.. E" • 0 : 
r. ·- t:':.- .•. -
.. ; • :' l!!:.. .. l J 
- - .. ~ r-o .. 
I • ~-; :. ,. · ..... ~ 

t:·.fi:iE•Ci 
4 ""(·r"• ..... 
.l • V - · l--

j. OOE-!-02 
r~·r . .:.L~.: 1 ~·- "'1 1 ~c- 01 1 ~1- 02 ~.~'"lt.-~ .u~~- .~ ~-

------ TSI AERODYXAMIC PARTICLE S!ZER 

FILE ~A~E: O~T5 16.006 
LAST C~LIBRATIO~: 01-01-1980 S~ 1~9 

DE~SITY: 1 

01-Cl-1980 
5.-\~PLE T I ~1::: 500 SEC 

CH~~ L [' !.~ 
( • 1 g '~ 
1 
~ .. ., .... 

., 
i-~ 

.. 
~ 

-~ 

a ., 

: ') 
: 1 
: ., ... ... 
~ .. , 
' ·-
: I 

. ~ 

.. . . 

- " 

-: 

.. -'.' . "' - .. 

.. 
• ~ .i. 
"i 'l .. _._ 
. . . ~ ..... 
A f 
'- I .. -.. .., ... ·~ 

·: =~ . .... 
-~ -
•- I 

38 
~~ ~ 

·50 I 
. ~ I: 

.. ... 1 ,a,"" 
0 ~. 

.c2: 
,f)7J 

- •. 3 . -
• : I I 

1-
• ~ ... .j 
;.:~~ 

t • ol o 

. 9f ' 
1 - , 
...... '.,, •J . . . 
' ' I .&. • • • . . .... . -.. . ..... 
1 ,. -• lo .... - •.• . ~ ~ .. . '"' .. 
. I -
~ • =· 
~ . . " 

- 0 

• I 
- 0 ~ 

.. - . -
-. ·. 

.. --(. ..... . 
'"' ... -
:_· - c . .. • 
I --~ •• •.1 ..... 

I • :~ 7 
1 o E 9 
; • 'j ·I 

= ·~ , .• t-

~ Q" ,, . \..,;:-
r:;.:!o 
(i • 7 3 
7.~3 
I , I I 

~0 8.35 
-ll 8.97 
4 2 9. 6·1 
-I:J 10.3 
4~ 11.1 
-15 11.9 
H3 12o8 
~i 13.8 
48 1-t.S 

> 15.4 
TOT,\LS: 

[; I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: tl 

CO!'CE~:TF.A T I 0?\S 
~t~PER SlRFACE 

O.OOE+OO C.O~E~nc 

Q,COE+OO O.OOE•O~ 

~L ECE-0-1 3. 32£-0~ 
4.8~E-O~ 5.10E-O~ 
J.GCE-0~ ~.42E-G~ 
l.J~E-03 t.SSE-03 
:.O~E-03 
J.:!~E-03 
I o SOE-0.3 
~ -.,- 0'"' 0 • f - L.- .) 

5. 88E-0:3 
8.f':~F.-03 

E.01E-C3 
t.l:!E-0::! 
( F;')::"-"3 I J .... V t 

~ . 16 r.- ~ ;J 
~ ~~~-~1 
~~ .. ~- ~w 

~ . ~ :~ =-: 3 
~."7:!!:-CJ 
~- . ~: ~ ~- - ·~ . 
I I• ,.. •• ...., t • . . . -- •. -
~.~.J::- -~ 

._.. ~ .. ; ;-- ,..._ . 
... .. _,.... .... 
. . -- "" J • ~ .. • ;,. - · •. -.. . .I- .... - - .. - . ._ ..... - ·.-v - ' '- ........ 
J • 1: 1 t:. - ~ . 

i3. ~:!E-~~~ . . .. - , ,., 
- I. •-: 1 • 
'• • •t '-.I- •• '.1 

3 I :: ·I E - 0 ~~ 

... 3·- o~ ~. ::J:..- '-' 
6.i5E-03 
1.05:£-0:? 
l.iOF.-02 
. _,,~ 0" 
J.t.:.:..~ .. 
,., "':''):'-"? .... -- ,, -
;.llE-C2 
5.~3F-~~ 
~ ... ; 3 E-o: 
~.~3E-J: 
~.-J=-~~ 
7 1 '3 :1 ?. - ·: : 
, -::.':"-(''" 
r.. ·-- ··-
A ~ ,.., - !"\ ,., 
J • -.. --- ., -. ,.. "- ,.. . . . -- .. .. . - . -· ·.- .. 

I - /', • .. - '. . . ·- . .. 
, .... _ r• 

.... : ... :-
I"\ ....... ":"_,.. 

-I """ •·· .. 

• - .! :-- ..• 
.. • 04- ., -
~ -~: "::- ,, . 
"' • •J · .. - \# &.. 

: .9~::-:: 
:.:Jz-n: . .,.... .... _ r.· 
.&.•_::;.,:,.-J. 

~iASS 
C.CCE•OS 
O.OOE+~O 
3.0CE-Oe 
4.95£-08 
4.60E-08 
2.11E-Oi 
t.C5E-Oi 
7.9iE-07 
1.~7=:-06 

2.55E-J6 
2.iiE-06 
..J.69E-06 
5.8:~-06 
l.COE-C~ 
- .,6- "6 I • "' :. - 'J 

1.38E-n~ 

:.-i:::-~·~ 
n n:~-::.= 
- • 1.) .... 

., =~-=-,.~ _ • ...,._ ...,y 

., ,....,._ r• 
- • ~ .:. !.. - ,; -~ 

.; I ! ~::- ~: 
-~ .. 1~:-::.: 
: ~ :r_,...:o 
" . ... . ... '• ""' 

... - .... - .... 
7· •• • : .r:..- . : -

7.~7::-c~ 

a.~t::-J3 
,., ,. 3- ,. -
w ..... • - -. """ . "" - ,. '"' 
lo19C:-(';4 - ,,.._ c· •··a-.r..- =.; 

• - ,. - ... , , ~ - - 0 • 1 3 0 - 0 • 
t • .:, > :.. - Li .. • .. • V ::, t. - ~ • . !:... - ~ 

., • ? - 0 ., • C 'J - I' o 1 3 1 - r• I 

._ •• 1 _:,.- J l • ..,.~.:..-vl. • :..--v-t 

., - ,., E " ., ? ., .. - "' 1 1 6 J - 0 I ·> • ' - - \,' eJ - • - V r.. - V .&. • J:..- ... 

io~SE-03 1.~6E-Ol 9.12E-C5 
~oO-IE-OJ 1.63E-Ol 1.37£-04 
2.i6E-03 ~.55E-C1 2.31E-O~ 
1 • 5 6 E- 0 3 1 . 6 i E - 0 1 1 • 6 2 E- 0 -1 
1.56E-03 1.92E-01 2.01E-O~ 
1.08£-03 1.54E-Ol l.i2E-04 
6oOOE-O~ S.86E-C2 1.19E-O~ 
6.00£-04 1.1-IE-01 1.~8E-O~ 
3.60£-04 7~89£-02 1.10£-04 
9.60£-04 2.43£-01 3.64£-04 
3.60E-O~ l.05E-Ol 1.69£-04 
6.00£-04 2.03£-01 3.50£-04 
2.40E-04 9.36£-02 1.74E-04 
6.00E-04 2.70£-01 5.39£-04 
2.40E-04 1.25£-01 2.68E-04 
1.08£-03 6.48£-01 1.49E-03 
4.80£-04 3.33£-01 8.24E-04 
0.00£+00 O.OOE+OO O.OOE+OO 

2.06£-01 6.08£+00 6.81£-03 

Ct~Jt"LATI',:E % 
vt•lJ'!!-P. c::::·--:-,..--
.~ \... r•C. -. ..... ._ n.. _.., .... t. 

O.OOE•n~ C.OCE~OO 
O.OOE+0C O.OOE+OO 
1.75E-01 5.47£-03 
~.CSE-01 1.39E-02 
~ s~--ol " '1--o~ o. ,J.t. ....... .t. -

] .,,=--on . -.. , .... . . 
2.22E•OC 
3.i9E+00 
€.13E•C!C 
9o39E.,.Qr) 
1 •;J:O·"'' • .. -"''-'J. 

1.6:£-01 
2.01!-~:i 
,., ::=~·"~ ._ I 41 V ._ ..., .A. 

., E-- ,.... 
f •. • I -. ' -- ·- ' , ,:.~ .. ,... ·-· .... ~- . 

:t.-f~+~·: 
I ..,,..-. • ,, __ : .. - .. 
1 -~.-..,... 

•. l: ~- :_ ; 

: .. ::~-·;: - ···-·-· :: . ·~ .... .: -.... 
~ r:-:-_ .. . ·.. . - .. . 
,.. - . - ,.. . ,. - ~-.. . ". -.... - .. 
- ·=-- . • ·t - • - . - ... 

..& • - •• . . . - ... -- -:-:- ... -· 
I ..... J_ ~· 

e . 1 :J ~- r;: 
s. -~~=-0: 
s.oo::-c·-1 
8 ~"-:-:-.~ . • ... --- - ' 
r~ oc=--1"'· .,, _.vJ 

9.18E-Ol 
9.26E+Ol 
9.36E+Oi 
9 ·o-·c· • o ~- .l 

9.57E+Ol 
9.65E+Cl 
9.iOE+01 
9.73£+01 
9.i6E+Ol 
9.78£+01 
9.82E+Ol 
9.84E+Ol 
9.87£+01 
9.88£+01 
9.91£+01 
9.92£+01 
9.98£+01 
1.00£+02 
l.OOE+02 

- ""'E C" :') .... ,, - -
l.OiE-01 
2.naE-c1 
., c~=--ot ""'.o ... _ . 
C C~":-~"} ., . •.) . - "" 
9.~iE-Cl 
1.:!9E.,.J0 
1 ot:-.o.r,o . " . -
~ • -:-:::: ... ·J a 
': ., '" ':"' ..... -"\ _..._ 
" . "' ... - ,, \, 
~ • : .~ F. ~ ; ~) - .... , - "",, 
.... . ' .. -· . .. --- ' -- .. 
5 •. ~~~··:!: 
- c ·~ =- ... r-. ·""· 

• •· ., - J ·.1 

~= • ! ·:. -:- • (\ ,. . -. · .... , 

:.:~-::-~1 . .... .... - .... . . -- . . . - ·~ . 
.. • ;: :::: ~ j 
. ':..:~ ... ~ 
• • ·~ •• - ",.i • 

:.;.:.:~::-~1 

:: . -~ -~ :::- , .. 1 
:! •. ~·.~::-;.1 
3.:~F.,.f:1 

:.~ • ; .:· :: ~ C.· 1 
~J . • 7 ~~ :: ~ 0 1 
' 1°-+"'1 1 • - :.. ..J 

~ . .;ss+C1 
-1. 6 iE+01 
-1.9-IE+Ol 
: ·.;··::·ot V • ... t;_ . 

5.63E+Ol 
- :.l"'- 01 :').~:;::..+ 

6o20E+Ol 
6.36E+Ol 
6.55E+Ol 
6.68£+01 
7.08£+01 
7.25E+Ol 
i.58E+Ol 
7.7.JE+01 
S.l8E+Ol 
8.39E+Ol 
9.45E+Ol 
1.00£+02 
1.00£+02 

~lASS 

O.OOE+OO 
O.OCE+CO 
4.41E-0-1 
l.liE-03 
1.8-&E-03 
1.9~£-03 
1.09E-C2 
., ?,;r_c., 
~ ... "'~ -
~.·llE-02 
8.lfiE-C2 
1.2::!E-C'1 
1 C 1 ':'-Co 

• ·~ .. - J .. 

... --- rl -. , . :. - .: 
-L:2~E-Cl 
~ ·~ ~: -= - '"'; 1 .... "'-- . 
- • : :; :: - r; 1 
"- ,. -'· ~· jl- ~, 
• e ._ V~ 

1 • :; ; ~ ... :; ··; 
:.c::::+~--... · 
2.:·t::~:~S 
• ' &.: : -:--- .. ('· - . ·~ - -~" 
., • t ~ -:- - .-...., ...... •.· .. ' .. 

• 4 .• -. ""'-!.i-:-=.•.:t: 
~~~~E+~~: 

f.5~E+C: 
7.~;r_:.;.::~ 
~~ ') ... :- ' c i ... • .._ O-• , .. ; 
l 1 ·-·c, • .J.::.-~L 

1 ') ., - . ,..., . 
._.:.:..--...=~ 

l.~lE+:Jl 
1.60E+Ol 
1.8-lE+Ol 
l.SBE+Ol 
2.18£+01 
2.52E+Ol 
2.i6E+Cl 
3.05E+Ol 
3.30E+Ol 
3.48E+Ol 
3o70E+Ol 
3.86E+Ol 
4.39£+01 
4.64E+Ol 
5.15£+01 
5.41£+01 
6.20£+01 
6.59E+Ol 
8.79£+01 
1.00£+02 
1.00£+02 



....... 
Ul 
00 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: OUT5 16.007 01-01-1980 
LAST CALIBRATION: 01-01-1980 S~ 149 SAMPLE TIME: 500 SEC 

CHSL DIA 
< 
1 
2 
3 
4 
5 
6 .. , 
B 
9 

10 
11 
12 
13 
l -1 
1 =-. .. 
~ '~ . ,. 
. . . ~ 
~ r. 
1? . .. .. '' 
-. . . ' . •; _ .. . .• .. : 
,. ! 

-~ ,. :. - •. 

•· -... 
:.2 
,. :.,; ... 
.... t""t ....... 
•: 1 ... 
• .. · ") ,. -
"'J •• 
"'.j 

;. ~ 
., =. 
'o 'I .. ,. 

• ... ,. • .. · 
~; 

38 
•• 0 ...... 
~J 
. t} 

-12 
4 :i 
44 
I • -.:l 

-45 
4i 
.;e 

> 

. ·~ 86 

.504 
• 5 12 
.581 

6?-. ...~ 

.6i3 
-?3 • I ... ---• I I f 

. S2~ 

.R~i 

.964 
1 • 0 3 
1 • 1 1 
l . J ~ 
1 • 28 
1 • ~: p 
1 • i E 
~ ':" ') 
,j • • • • 

, "';' 1 .. . .. 
i ~ • 
• • ... t 

~ l (.' ...... ~ 

, . , ~ 

.... . -
I~ ~ 
- I • o I 

,. .. .. 
- • ~ j 
': ~ .. - . ' .... .. .. -
, ... '. ~-
.. , .. -
'- I - I 

"'; :- '! 
' . " ... -.. .. • e. 
.. j • ·=· t~ , ·: -: 
'I I '-' o 

L£? 
• ~ I 
:'.\)-t - . ,... 
~· • ·t .; 

~ . ~~: 
(:;.~6 

f . 7 =~ 
i.23 - --
' • i ' 
(' •; -Cl.,. 0 

8.9-; 
~.6~ 
1 0. 3 
1 1 . 1 
1! . ~ 
12.8 
j :L 8 
1·L8 
j ~~ • .;1 

TOT .t.LS: 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CU~fULATJVE " COSCE!\TRATIONS 
Kr~BER srRFACE MASS 

2.12E-08 
0.00£+00 
2.00[-08 
3.i1E-08 
9.21E-08 
2.8iE-Oi 
3.57E-Oi 
i.38E-Oi 
1.58E-06 
1.4GE-06 
2.99£-06 
3.5iE-06 
5.-teE-OG 
- ?'2£ "6 

NU~BER SVRFACE 
4.80E-04 2.90E-04 
O.OOE~OO O.OOE+OO 
2.40[-04 2.22[-04 
3.60E-04 3.83E-04 
7.20E-04 e.8.;E-04 
l.BOE-03 2.56E-03 
1.8CE-03 2.96E-03 
J.OOE-03 5.iOE-03 
~.lEE-03 1.13£-02 
3 • f .J E- 0 3 9 • i 3 E- 0 3 
€.~fE-r.3 l.86E-02 
6.1~E-03 
i.56E-03 
8.16£-03 
~.!-~E-0.3 
( • G CJ E- f; ~ 
7. :;~·::•03 
c t c ;"' - .'\ ·-· 
\.. . '"'. '- - \ ' - ,.. ,. - ., ,, 

~ . - . ' .. .._ - " ~ 
,., •· ~- , ~ . -. - ~ . ""- .... 
,, ... - ,. •· .. . . - . .... . ... . .. ,. ,. - ~ - , ... . .. -. " '"'- .. " ...... - .. -. . . -
•.· ' ·- ·- " 
•· ,. - ~. . . -- . . ' -- ,. - .. ,.. . . -. - \, - '"' " 

... , - ,. ,, .... .. -· . . .. . ·. - ... ' 
~ ... :·~-~~~:: 
; . - ~ E- ~~ ~~ 
• • • - r• •• 
~ .... - ... • .. ~'"'- \,. '-' 

~ I :• :. E - (. :;. 
:- • \·C I:-~ 3 
: . -.~ .; r - :1 =~ 
:. :::.:::~~3 
~ .. -... -t~t:.-~3 
:.~fE-03 
1 .:0E-02 
:.~fE-~·3 
1. ;::r-c3 
• '· ., - 0 3 ;, • ,' . .-L.-
=~. s~~:=:-o-1 
E ""£ o• • ..... J \,. - ... 

2.-iOE-C~ 
B.-tCE-0-i 
.; . e. er- o~ 
:: • C C: E- 0 .J 

:?.OiE-02 
? g=-.1:'-0? .. . "'.... -
3.6iF-02 
.; . -~ .:'E-(1:? 
2·. ~6E-C2 
-~ . ? ~E-r~: 
~. 1 i E:-r:: 
,... -. - ,. ,... 
l • ~. j :-.. - t .: 
.... -,..- ,,,... . ,,.~:.-\..:. 
(·. , ,. ... " ~ c • ·i .. : :: - ' -, .. - .. .. -... . .. .. ... ... .... 
- , , - #· ,. 
... .. I .. - . .. "'. - .... -. , ... - ,. . 
_,_J~.-~-

:.7jE-~: 
- ~"~-", ~ . ~ ~ - ..... 
:.~::~-c: 
- ~-=--'· J .... "1 ....... ' l 

l.3f~-~! ., ,,,.- c· ~ .. - , . -·--- ... 

1 . fEE-(; 1 
-. .., r, ... - I I • G-- ,., ..... . . .. - ' ... 
~.j5E-C2 
~ 1 :.r--.... 1 .I. • ,. .., 

2.0C,E-01 
1 ?C:- n• 

• oi. c· t.. - "·~ ~ 
1 !1 ,.. 1:' ,, • 

... ~ -- \.. .1 

1. f:3E-C'J 
"" , -~;--o1 a.•A -
c. c:.,-_n.., 
\.~ ' '-' "' t_ V -

1. 3:!E-C·l 
6.08£-0::! 
2.46E-01 
1 . (; ~ E- 01 
1.40£-01 

I • V,, - ,. 

n :".()t"-(l~ :1 • ... - \,l 

a 1 -- r ., ~ • • -:. - '·. Y:• 

l. :!-1!:-C~ 
~ t:Q~--= 
_j t \,I o .. ""' t 

!.~·.~::-c: 
:!.r;:::-15 
" 7C-:-"-' ~ - .. ~- \.. 

:- . ~- ~ :: -- :' 

..... -··- ,~. 
,,L:.-.~ 

,.., . - " -
"": • :-- ""'! !" ... - \.. = - - ,. - , ... . :: ~ ~- '-·: .. --- ,. 
~ .. ~:..-:; 
~~ . c. ~ :::- -~ r· 
~ . ( ('::- ~:..; 

7 • ~ 7 E: - :·. :. 
1 . _. (. E- ~: ~ 

! . 0 t E .. C' .; 
~' . :~ (' E- ~: 5 - . -- ,. -, • ~ l !.. ~ ..,, :> 
9 _,_ ,. 

• I I.!!'..-\.· 0 

1.f1E-C-i 
l. :!..;E-G~ 
~.OlE-~~ 
2.11E-0~ 
., €')':"-f".~ -· ~- ~~ 

8 8 ·- ~-• :.t.-\J~ 

1. e:n:-c~ 
9.09E-C5 
3.95E-C4 
2.8ClE-{)~ 

~.61!:-04 
?.~CE-0~ ~.~2E-01 8.62E-04 
0 {:.(\- o· . go- "1 1 o-r r.3 ""' • 0 \• ::.- ... -t • "" t.- V • I -- \: 

~.6CE-O.J 2.l6E-Ol .;.96E-04 
~.SCE-0~ 3.33E-Cl 8.2~E-04 
0.0CE~OO O.OOE•OO O.OOE+OO 

1.7CE-01 5.!6£+00 6.f7E-03 

2.83£-01 5.21E-03 
2.83£-01 5.21E-03 
4.2~E-01 9.20E-03 
6.3GE-01 1.61E-02 
1.06£+00 3.20£-02 
2.l2E+00 i.81E-02 
3.18E+00 1.31£-01 
4.95E+00 2.34E-Ol 
i.99E+OO 4.3iE-01 
1.02E•Ol 6.12E-01 
1.~0£~01 9.~iE-Ol 
l.i6E+Ol l.32E+00 
2 • 2 0 E + 01 l • E ~ E + ~) (' 
2.6?£+01 2.~lE+00 
~ , c.: ~ • (l l ., "' 1 r ·· ., ...... - ... - ~~te,'l • ,, -- ... \..I .... 

3 . ~~ f E + (~ l 
-i • {} C' r ~ e 1 
• .. ,.. :--. r\ ] 

-· • ~ - ...... • J 

;.?-~£·{1~ 
- ,.. • - # .. 

:'~· . ..: .. :: -.. ' ~ - _,_ ,.. . .. - . ' . -- .... 
r.~tr-···~ 
, -. - .... 0 ,., • t.- I 

"'- • OJ ... ·- - _. 

:" . ~ :·. :_ .. :~ : - . -- , -•'-t.:.-.----- ,. i • ,_ : .:. - ! 

- r,.- ,. • 
I • :': ... !. - \. . .J. 

~- .. P '"- .. ~ 
..... ' - ,, J 

r- --- ''1 t;, • :· ! ::. + ...... 
~. 8 ~;f- (: 1 
r· ~,.·-•"] c. • • .::. ~.,. ... 
., ., t·- ( • 
:"'le .. ~·!..- •j 

.... 1.- .... , .... 
~ • "1!:.. . "' l 

~.~:.:E•~j 

9.Z.~E+~1 
9 . -1:: E + ~q 
2.f,1E+01 
9.5SE+Ol 
Q s--_.,.1 ... • I ::.. . \., 

9.59E+(ll 
9.i:;r.+Ol 
9.i.:;E•Oi 
0 -c-. 'll ..... • I - %:. \.,.: 

9. ~~2£+01 
9. 8-H:- 01 
?.&9E+01 
c c·r 01 ....... ;·-+ 
9.97£+{lJ 
1.t'JE+02 
l.OOE+02 

~i. o:E·~·c 
1 • ~ :: E • r -:~ 

f . ~ ~· E ~ :~ ~) 
- . ~·- t E • C. : 
c.. , . .' -=- ~ . ~ ..... - .... . ~· -- . ~ 
-· _,t.- .... 
": ·-:-_ .... 
~ . -.;-

-. -• lt .... • . .... • • 

~ :. ~ ::- .:. . ~ - ... ~ -... ~--=--·· . . . .. . . 
, :: - ~ ' ~-. -.. ,. - ... _ ... .::...~\ 

': --- ... 
-. t .:. ~ ••• .!. 

~ .··,. r ~ ,., -: 
'- I \,.· • ._ \,I ~ 

~~ . ~ 1 E ~ (' 1 
- •·~- r• 
.:..· ..... -!:.~\;.! 

'J c..;: E + C i . . (" 
~. r;] :~~-l1 

.;.:.::t~\.1 
~ • f. ~, E • ~· 1 
-t.8it:•::n 
r.:.1~E+C1 
!': • .:; ~E,o~-(; i 
5 • F (. t.;. f: 1 
c. "' ___ ,...1 
UeV\;.t,~\.1 

r.:::-l£.;.C1 
S • :~ E<E + ~~ j 
6. 7 9 E+ ~-l 
- ('G£_.,.,1 I • * C• .... , 

i.3~E+C'l 
8.11E•Ol 
a c·,- c1 ..... ~.t.+; 

g,.;c~r~rl 

i .0f,E ... ()2 
1. o~r~r<:: 

~~Af;S 
3.18[-04 
3.1SE-04 
G.18E-04 
l.l"iE-03 
:::.55£-03 
6.86E-03 
1 ??~-0? ............. ... 

:!.23.E-02 
;.E?E-02 
f:.8iE-02 
l.l.:fE-01 
. f'-- 01 J.·,,::.-
.. • t.'r-01 
- • ~ 11 -

~·.: ~·E-01 
- ~-- 01 ....... --.·.' .. -
:.~F?.-01 
~· • :. :·· E - C· 1 

... ~- ". ,. ..... -
• .. ~ ':'" .i. ·: ~ .. . .. . -- ...... 
:.-·:- .. , 

.. , - ..... . -- .. --
- . . . 

, -- ,. ... :. -· .... : 
.. -.. - .. - -- .. - ""' .. . -. .. - . 

- ,. -- ... ' : . \ .. -
- # • - .-. ~ • _, !..-,;,: 

~.-~~- ~·: 

: . :- ~I~ :~ ~· . ,.. . - .. ; . . • .;. .; =--!" ' ! 
4 • -- •• 
~ • .: f ::..-l'J 

: .. ~r=~f:~ 
1.~~E~Cl 
: .-:-jE~Cl 
.. ··-·"\· ... !"" .: J:..- ,,.. . .1 

:..::r~c:l 
~. ~ -- . ""'• l - • ': :! ~ ,..,. 
,.. - ~-::- ~ :··, 
-I I ,, -' ,• ,6 

•(;-·'1 
.... ·-· :_- \..J .& 
...... .... . - - .. 
·~ • .: .• t..;. v 1 
,. -, - -. 
.: • :, !" ::... + l.: J 

2.7:-:E-01 
ti . ~; 1 E.;. (~ 1 
.;.-;~·r·ol 
: -: '·--··-·1 11 • J - t_ ..... 
" . ,. E"'" 1 ~~~- \_, 

·· ···E c· ,::, i).;. _+ IJ 

~. i 7E~C•l 
! . (; ~~t"" 0 2 
, c··--;- .. ,;? J • '\. .- ~rr.~ ... 

CHNL 
< 
1 
? -
3 
.J 
5 
6 

8 
9 

10 
1 j 
1 ~ 
"':' ~, . "' . . 
" ! . -.... 
1 ; • ... · 

' -

. . 1 . ~ 

' -
.. I ,: ~. 
I-

• I 11 • 

•· ,. 
... '-' 

v ' 

•.; CJ ,. ,_. 
·o , .. ~ 
·~ ~ 
-ll 
t ., ., .... 
.: : { 

·i ·1 
I~--, ". 
• t: 

"I OJ . -
-~ I 

.;s 
) 

LAST 

DIA 
• 4 86 
.504 
. 5·12 
.581 
.625 
.6i3 
-.,3 

• I "--- .. 
' I I f 

8 '2" • ..... :t 
.R9i 
. 96-1 
l . 03 
1 . '! 1 
• , 0 J • ~ .. 

l . : ~ 
, .. c: 
J.. ........... . 
: • 1 ~ . ": ~ .: . . .. 
• - 4 

.! • J 

• • ~- 1 

.. , .. 

~ 

-
- .. 

' ... -
. •·. (.' 
1 • ~ ._, . -.., ... 
·j • :.· 0 ' .. 
~ .. 1 ... ". ~ 
: I ,, 

,, • ·j-

~ '-- ,, .. . . ... 
(~ .. (.' 
'-.' •- V 

t~ . 7 ~ 
7.::3 
• • ~ I 

0 ~-v • ..iO 

~:. s; 
9.(.4 
j () • =~ 

1 l . 1 
• ~ 0 
,i .I • 'I 

: 2. ~ . .. , ,. 
J .... 0 

J -~ • 8 
] 5 • .; 

TCT ;.:.s: 

TSI AERODYNAMIC PARTICLE SIZ£R 

FILE NAME: OUT5 16.008 
CALIBRATION: 01-01-1980 SN 149 

01-01-1980 
SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCEf\TRATIO~S 
NBHBER StRFAC£ 

4.80£-04 
3.60£-04 
i.20E-04 
9.60£-04 
1.32£-03 
2.i6E-03 
3. 60£-,03 
5.::2£-'03 
;.soE..:o3 
9.48£-03 
9.60£-03 
9.60E-03 
~. s.; E- 03 
].J2F.-02" 
] 'l"~-(1" .,\._ 4. . . ,... - ",. 
·--~-;-.-:-..·.:. 

~ . : ..; r·- c~:: 
~ ...... -~ ... -. ~ ~ - r- :; . . , ..- ,. , 
l . .,,:.,-,_ 
~ ... ,. =- ., r . - . " - ~ . -
'; ~· ~ -:- - -·. "'· . . . - .... 

. -
.J •• :-- • - ·., -- ..... 
.. • l'- .. ' 
• • .. L- ·.-. 
.. . - - -

. -- .. - . .:.- ....... 
, . --.. : . -, . :.... - .. ,-. 
. , . -.... : :--. .:...- \ " 

.. - . - ., :.. - ... 
':" . :--- •·, ': .. ·--- ...... 
: .. '·-:::"_ ... , ..... 
• ' • ' -- ...J ,, 

j,;f.!:-:•2 . . . - "' . 
""". --t"1:~-~l..:: 

·-: . ~--f.::- {~ 3 
:: • C c E - {~ ;:~ 
•: (; . r- r,
-· ·-f- \.•...l 
~.f:~E-0~ 
j • :. C:£-03 
1 • ~. ~! E- D ~ 
1 . ·- "• •f · 1 .t. - V .:, 

1 • :: ~E- {• 3 
l.OEE-(:3 
i.~C!E-04 
s . .;o:t:-o..J 
8.~C:E-D~ 
f . 0{' E- 0-1 

3.01£-04 
2.88£-04 
6.65£-04 
l.02E-03 
1.62£-03 
3.93E-03 
5.92£-03 
1.05£-02 
l.i1E-02 
? 40E-n') ... ., J ,, ... 

:?.f.lE-02 
3.2~E-02 
3.8-tE-02 
~.03E-02 
(..7-tE-02 
t.:r~E-~l: 

~. 9!'E- CZ 
• r....,_ -· • ' =· !" ... - .. · .: 
"' "r:~_r• ... -.. ' ~ . . - .. 
- • ·: ; !' .. - ~ 
• r· • - •- • 

a - I 
.. • - • - A 

:· -:-- .- .. 
r ,._ ,. . -- - -
. . ·.t.-

-.·-:-_! 
- I - •·- ' • :. . ·;~-·-~ 

. ·- ' -
~· ... -· ... - .. -. -...... - ... -... - , .. I-- . -- . -- ...... ,. ... -- , ... 

..: • .:. ~: .:. - L ! 

:: • ~ :-; E - fl 1 
~.~7E-Cl 
,. .. -- ,~ , 
.:. • '0 ' J:. - ,. £ 

~ c-:;-_"1 
- • C "' ._ V 

~ • .: {lE- C 1 
::.~-iE-0: 
:?.B::?E-01 
~.~f.£-(';1 

:.!.fE-Cl 
~.~J.iE-Cj 

2.f.1E-01 
,. •· - E n ~ 
.; • .,jt -VJ. 

1.82[-{:l 
2 . .;s::-o1 
~.~..;E-01 

::.34E-O~ 

~fA SS 
2.25E-08 
2.42E-08 
6.01E-08 
9.89E-08 
1.69E-Oi 
~.41E-Oi 
i.14E-07 
1.36E-06 
2.3BE-06 
3.59E-06 
4.52£-06 
5.60£-06 
i.13E-06 
l . OOE-05 
l.~!:E-05 
l.~f.E-05 
:. ~fE-r::. 
:.EfE-~5 
?.~7r-r~ 
~.:·~:--r-e;, 
. j . C: E- {.: 
"' ... - ... 1'. ~ ' . "": :- •' .. . . , - -.. . -- . ..... - ..... 
I 01 I ~ ,., • . ... - ... . . - ... . .. 
. ~· -- , -~ .. -- •. 
~· .... -- ...... 
:.~-:!:-~~ 
, :c':"-'~ . . - -·- ..... 
: . i (; E- : . ...: 
. .. E- C. 
~.::.. .:.--:. 
... --- '• . J • ~ ' J_- ~·..; 

i. 6lE-~·-i 
., ..,. 4- " ... 
.& • ~, ~ -,,, 

:. 2 ~:::~ t'~ 
"02- n• ... • !:.-\... . ., 
,... ,.,.- 0' 
.:..~.!!:.- ... 
2.i4E-CJ-t 
• • I- 0-J..~ ... ::.- ·i 

2.8iE-04 
.., o=-.~-c 1 _.o ...... - "'t 

":! "l::l:'-0' .. ' .... ,, .... ... 
3.30E-C4 
2.i3E-04 
3.95E-c.; 
4.90E-0~ 
.; . 3-1£-0-J 

l. ~ f•E-03 2.1 :JE-01 1. €2£-J:-t 
0 (' '' - (' 1 1 C C - n 1 • 0 - E "' 3 - • I \,.' !:.. - , ., .., • ,. "' !:.. - '"' .a ..:. • I - 'V 
- . ,. - 0 I • ., ,, E 0 1 ... 0 6- ,. • I • - \.) t..- ~ -t • ,, - - ~ • •" J:.- \: "t 

9.6~E-O~ 6.€6E-Cl 1.65E-03 
O.~~E•OO O.~OE+CO 0.00£+00 

2.EiE-01 9.lsr~co 1.0££-02 

CUMULATI\.E X 
~UMBER StRFACE 

1.6i£-01 3.2iE-03 
2.92E-Ol 6.40£-03 
5.43£-01 1.36£-02 
8.7iE-Ol 2.4iE-02 
1.3~£+00 4.24£-02 
2.30[+00 8.51£-02 
3.55E+OO l.-t9E-Ol 
5.4iE+OO 2.€3E-01 
8.18E+OO ·i.!'OE-01 
l.l5E+01 i.llE-Oi 
1.4SE+01 1.02E+OO 
1.82E+01 l.~iE+OO 
2.16£+01 l.7PE+00 
? ... _•01 .... ~:JJ:. 

3.00£+01 
2 . .; ? :: ~ ~ll 
:. • PfF.;.~. ~ 
..: • ~·~E'-[:1 
..;.E.t:!-Cl 
: ~ . ~- '• ·. ........ - . 
:-. r ~- • - ,., "': ....... '- ..... 
~~ . : : ! .. '. j 

::·.:··:::-·~ 

c. ~· ~ r- ~-. ., - ,~ ,. - ... , ... -. . •.·- -· ....... - ... ·- ""' ... • l. ;. ~- \ . .;, - .. , "''- ~ .. 
, • 1r!o .. - :I . . ' ... - ' -

C' .,.- ..... , 
\...t • 'j ..; !. - .I .J, 

8.~iE-C·~ 

8. i C!::-~ ~l l 
~ c~~ ... n· 
~·. ~ -- ~ l n (' ___ ,.,} 
~ • f i !.. ~ , .. 
tJ 'J'~~.~.r· .... __ ._ ..... J 

9 "J .. , ... "1 • v ... .t. or,, 
0 ~ • -. 'll ~·..,l.t. l.i 

0 :. ('':"•01 •" • V J- . 

e. 5 -~ r- 01 
9.61E+01 
9.€€£+01 
g -n-·"] ... • I ~· .t. • \l 

9 -~1:'-'il • I~-. \.. 

9.ii£-01 
9.8CE+Ol 
9.82E+Ol 
g 8 • - .. "'1 .. • ::!:.. . \.,; 

9.91£+01 
9. ~ -~ E• 01 
9.9iE+01 
l.OOE+02 
1.0CE•C2 

2.?~F+OO 
3.~7E+G~ 
:· • f'? =:~no 
1 • t· ~ r + ~~ 1 
:: ...... : : 'E .. . ~: r, 

. -.,.,. 
• I • .:: ~' \. 

;1 -:-:·.;.,'",' . - ' " .. .. - .. ... - ' . . -
= ~: 1 

.. • - • . J 

... .. ~- ; 
• • J • • 4. - -

~. - J . - •· . .. . - . - . . - -' 

-·-.:.-·.·4 
': :- r; ':" • .~. • -···-- ~~ ,, ,. . - , .. 
.;. • . -: ~-- ~- l. J 

:~ . : -~ ~ :~ ] 
:~ . .; ~ =·- ~. 1 
:.7-~·!:•(1 

:- . ~ ? E • :! ! 
.• •: t·r~ r, 1 

"': . -.. . ' 
1 ::r•-1 .,. • ,. ' .t. ' \' 

.j. E~E~~l 

5.l~t~cn 
~- r::.r.&..~""·l 
,. • ... - . V 

f .. :-;E•C!l 
E: • ~~ :. E -!- C 1 
E.lf~E+Ol 
t.: ·~ :- ~ • ('. 1 \.. ...... ' - . 

(1. f: E + C 1 
6.r:.:E+Ol 
- 1 .. _, 1 I • ,:; :. + ,J 

7. ~~FE+ 01 
8.:.rE+01 
E.t~:E+C·l 
0 .. ··- 01 ..... ., t. -r-' 

j. ~-~E+Ci2 
1 ,, .... £•'\') . " \ .... ~ 

MASS 
2.06£-04 
4.29£-04 
9.i9£-04 
1.89£-03 
3.43£-03 
i.~iE-03 
1.40£-02 
2.65E-02 
• 8"l- Q? .. • ... . .t.- .. 
Q 1,;-_n? ... . "'.... \.' . 
1.23E-Ol 
l.i.;E-01 
"'·)er "'l -.'I r/,1-- "': 
., ':l"- Cl .. ...... t.-
·~ . t; r -o 1 
(' .,- "l ..... ..., . .,t..-\.' 

~ • ~ :~ E- c~ 1 
: • ~\ ~ =: + ~ c . ~ . ; ~~: ~ ... ~ .• 

- ... # . ~--:--~., . . "'- ...... 
.. .• ~~·-~+"' . 

I..- • 
• , , • - r . .... ... ' 
•. :· • ": - t • ' . -' - . '-

. "' •.· ~. -
• :· ~ ~~ + ..... 

f. ~Fr.-(.(, 
- . r ~ = - r-· r· 
:. 1'(·-:.-.- ""· ... -,. - ..... •. 

J,[.:~E·~l 

l. :.::E-01 
• • .. : ~ t" ...... ~ 1 J • ' • - ~ 
1 • • E · r, 1 •• : • • ., ... ~ '-i 

-: -=-r•Cl .. • : 'l . . 

• C''E fl i ••. ~· + : 
~; 1 -~ ~ + ~'·1 . . ...,_ \ 

, . c..-·c l ... ,·1:\~-· 
•. • .. - 0] . . .. .. 
- • ,J ........ .... 

::. ; s r + {; 1 
"J r--.=,-· .... l ...... ,t..\.1 

~.~~E~Ol 
~: • :~; 5 E + C j 
~.POE+Cl 
. •; (' -. 01 .... - •J:. 
-1.i~E+01 
: .. ]1::+C.l 
r :o~-'1] 
{I ' '- "', "-' \ 

- •c:- rl I •: c;J:. ._ '-' 
0 •(;-·('] ... .• -t ~-.t.· l 

i. OOE+C·2 
l.f!OE+C:2 



....... 
Ut 
\0 

• 

. 

TSI AERODYKAMIC PARTICLE SIZER 

FILE NAME: OUTS 16.009 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 -I 
8 
9 

10 
1 1 
~ 'J .. .. 
l ~ 
1 -1 
~ : .... . ~ 
J ,. 

1 -; 
• C' - ~ . ~ . .. 
, .... 
. 

' . ~ 
,, .. 

t :. 

:: l1 
,, . 
,. c; 
•OJ 

:.~ 

:::o ... 
,~ l 
~ ~: 
... -
~.: ... 
' ._ .. . , ... . . .... 
·: 6 ... 
") . 
'' I 

28 
~· ~ 

.;o 
11 
~2 
..: :{ . 
1~ 
.j 5 
-Hi 
-1 7 
48 

DIA 
. 486 
.504 
.542 
.581 
.625 
.6i3 
~?~ ..... ,. ---o I I I 

.835 

.89i 

.964 
l 0 03 
l • 1 ] 
1 . ) 9 
1 • 2 e 
l . :F. . . 
J • ~ B , . 
.l • : ~ 

1 • i J 
1 «;..~ 'I .. . . .. , 
j ~:· t' . . ' 
, ~ ': 

- t: - . - ·-,, .. 
- I ~ :, 

- • ,60• j 

' ~ 'I - .. ,. . . 
~ 

' ..... I .. , -
••• - i . ~ , . 
' .. -
.. ":' t: 
" • I '-' . . (: .. . . ' ._; 

• ~ I 

• : .. CO 
-: . ""' -
:- . 0 af 
: .. ~ 2 
: ~- ') 
'-' I ,_, ~ 

( .. ,.. (; . . . 
• ... -
... -,.) 
t o I oJ 

~ .,~ .. -,. - . -I , I I 

8.35 
E.9i 
9.6~ 
1 ('. j 
j l . 1 
1 1 • ~ 
1:!.8 
]3.8 
l ·L 8 

> j 5. 4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIO:\S 
NUMBER 

3.60E-04 
3.60E-04 
3.60E-04 
2.-' OE-04 
1.20E-04 
6.00£-04 
1.56E-03 
1.20E-03 
2.76£-03 
3.60£-03 
2.8SE-03 
3.24E-03 
3.96E-03 
~.OBE-03 

3.:.6£-03 
~.~~E-03 
:. ')~£.;.;0") ' . -·.. ~ 

2-.f.~E-03 
• or,- n'J 
~ • C'" :.. - \. "' 

-J • :. f F- ~ :: 
I . :· f E- C 3 
1 • ~ c ::- (; 3 
~. !-fE-C·:' 

'I I A- r r 1 

·t • ·; ""i :: - • ~ •. 

., . . - , ... 
' .. -~- ~- ~-

'. :--.:£:-{)3 
:. -;rr-r~3 
:·. ;.~~-{';3 
2 •. ; c·::- c 3 
] . f.!£-(':3 
i. ~:.:!:-CJ2 
1.8~:.£:-~3 
1 .. - .. 3 

• "'1 '1 ,t.- :....: 
.., .... - ,.. 'J 
• • .i. t: L- '' ,. 

.. "'"'f"-""3 .l • '-- '".: 

8.~0E-04 
1.0F£-03 
7.2CE-D4 
1.~2£-03 
l. ~0E-~~~ 
.; . 80E- O·J 

Sl'RFACE 
2.18E-04 
2.88E-04 
3.32[-04 
2.55[-04 
1.4iE-04 
8.54[-04 
2.5iE-03 
2.28£-03 
6.05E-03 
9.12E-03 
8.42!-03 
l.O~E-02 

1.54E-02 
l. B~E-02 
l.i5r-o: 
" r.·r-·"'" - • ,, I .... ._ 

3.f6E-Cl:? 
2' r, 7F.- ~}2 . . . - ., "' 
.... j·t!_-;, . .; 

.1 • ' i E - n :: 
~ .• {"r,2£-~:; 
= 0 r:- r. ,., .. ,.c t -,,_ 

r· ~,~-~~ 
~ . . . - ~ -
... , .... - ; ,. 
r .. ~ .· t..- -.:..: 

: . • ~· -i E- : :: 
J • :- ~· [- (! : 

:3 • (' 7 E - C' Z 
~: . : 1 E- ~::! 
c- .. -, ..... , 
... • ,1 t· =- - \..' .;, 
:. : f£-(;2 
:.:.St;E-::: 
; . ~r-'l• 
'"' • "'! "''..... , .... 
c c.:c:~-r·-: ..... " '-'- ... l,.. 

. -: ') E- '· l J • • .. "' 

1 ';?t"-!"ll ·-- ......... 
E.~iE-('2 

1.~~3E-Cl 

~ • (l :_;.£- c 1 
') J1 ~~-01 -. . -.., ~~- ,..~ 
~·~~~-v. 

- o:;;--01 l • "'-

~SASS 

1.60E-08 
2.42E-08 
3.00£-08 
2.4iE-08 
1.53E-08 
9.58E-08 
3.09E-Oi 
2.95[-07 
8.43E-07 
1.36E-06 
1.35£-06 
1.89£-06 
:?.SiE-06 
3.6iE-06 
3.i5E-06 
(i.] -1 [-{H) 

9.06E-06 
8. 1 ff-('•() 
.... ,-r. o· ' I - •· .. ~ . "-" 

~.:~·E-:1f 

!.f.€E-C5 
..., .. ,, - , -- ... - ~- ,; :: 
:. -l ?.f-(': 
:-~.~f.F-C~ 
- '", ~- ,, ~ " . , .. - ... , .... 
: . '7£-"'~ ,.!. "''' 
.;.:tOE-C5 
• t;::·- ,.,. 

-! • "'' r t. - ~' :l : •o:-_,... 
"""' ............ ""'~ . --- c-... ,,t.-·~ 
~. f,:.::-cs 
i. S; E- ~: 5 
- E··- ,.,. 
I • -!:..- ,; .J 

1 • ..: f·E· :l4 
l. l OE·0-1 
S.ijE-05 
1 ·;cr-o~ 

."""'- --s 
1.15E-C~ 
2.62E-o.; 
.., c:--o· .:.. • _,,t., ~ 

1.4iE-04 
~ ~~r .. n• 9 ll~-o~ l ?cr.o~ ,, • u \ ~ \J -11 " • - "-' • "'\;.a- ...... 

~.8CE-04 1.~0!-01 2.2GE-04 
7.~0£-0~ 2.~?£-01 4.~0E-04 
3.60£-04 1.~0E-Ol ~.61£-04 
- ,, ,. - r. A 'J •· -J- n] C. 1 • r 0 A 
I • - \•!:.- '-'.., 'I • • !:.. - \. t'l .... I -- ... 

3.GOE-04 l.f7E-01 4.01E-04 
r. ,., or- o • -: r-'> r- r· 1 ,. ? ... , r- c14 
\,; • I ..., ' • \.,.: \. "'' '- • • ,. \ ' 

3.60E-O~ 2.[0E-01 f.!EE-0~ 
0 0 ~- 00 'l ···)- ,,,.., ,.. r '\- no • v ~ + ~ • v \. !:. - "''-' '-' , U ;., !.. •, 

l.C;:?E-01 i.03E•OO 5.::1E-03 

Cli!'ll'LAT I \'E X 
~UMBER S~RFACE 

3.54E-Ol 5.40E-03 
7.08£-01 J.25E-02 
l.06E+OO 2.08£-02 
1.30E+OO 2.iJE-02 
l.42E+OO 3.08£-02 
2.01E+OO 5.20E-02 
3.54£+00 l.l6E-Ol 
4.72E+OO l.i2E-Ol 
7.4~E+OO 3.22E-Ol 
l .lOE+Ol 5.4PE-01 
1.3eE+Ol i.~8E-Ol 
l.iOE+Ol l.03E+OO 
2.09E+Ol 1.~1E+OO 
2.4~E+Ol l.SiE+OO 
2.82E+Ol 2.~0£+00 
? ~rr. "'l ~ c~r.no ,., • - t' .... \.1 - ..... - . ' 

~ ·c-·ol - ~-- C" '"" • ! ·- J:.. . ..:. .• --· : !:.. ... • \I 

-i • J r. F.~,, 1 .j • r .; r- o 0 
·i • f; ~·. r ~ c~ 1 ~ • - . ~ E ~ o o 
~.!RF-0~ f.S:E.-or 
: .. -~ :~· r • c 1 ;~· • : ~- r + :· t· 
:" t:. c t" -. , ~ - . ·~ ::- + f ... ) .. r .... -.J ·• ·. '-

c . : ·:::.: ... :! ! : . : ~· r + · · : 
f.-:~-·1 ~. F+~~ 
- ,. r· - • • • • - • - . • • 

.·. -!.~-·~ ~ ·~ .. .::.-~.J 

7.~fE-G~ ~ .~~E+~1 
- - , .. - ... 1 • . . - • 
'• ;~!..-~ !.~~L+~J 
- c - - , J ., l ~ - . ( 1 I • .,, ' .t. .. \,.I - • ~ !:.. ~ ~ 

f. . ~ 1 !: - C: i ~ . : : !" - ~: l 
~; . :~ 7 E -. (: ~ : . ( : E • ~= ~ 

E.~CE-Cl ~.7~E+01 
E. • f ~. f. - ! : j : : . : ' ~ E + C 1 
c ~~---1 ~ ~~~.~1 
C· • 0 - .t. \.I " • " ' ... . "'' 

9 • 0 ~~ E • () 1 :~ . -; :'\E.-(;] 
9 . ,,_ o~ l ····-_._rl • .! c !:.. • l .. • '-'' ~· !.. "T' '-' 

9.~4£+01 ~.:~E+Ol 
0 .. - - 'l] . • .. - ( . -~ ...... - \. ....f. ..... ~ 'l ... _,.._. ~··--

9.42E•Ol ~.S~E+Ol 
9 - - - ~ ,. 1 - - - t" 0 ] • :; ~' t.. . "' ~ • ... •. I .,. ~ 

P.~CE-~1 5.43F+Ol 
Q c,r~n, = (·~~~~· 
• •U--·\.'.- '• .... _.\..J. 

~ t.: • - " 1 - 9 ''- "' 1 " • ll :-, .t. + \..1 : • " ..;. .t. + ,: p 

9.S9E+Ol G.27E~01 
9.i5E•Ol 6.gi£+01 
9.8CE~Ol 7.2~E+Ol 
o c:,- r • 01 c ,, • - + (11 
,. • C I - C' • ~ • - ~ 

9.91E~Ol ~.~~£•01 
~ oc- "] 0 "~-·cl :1 e V !. - \I a• • , .... t. ::. -
1 0 ,. - . ., ') . ..., ,. - - , .• , 

• \~!.~\,.:- .J.. \.•\..'!.. \.1~ 

1 O n~ ~~ , ~~:-.n? 
• • '-'- - V - .a • \,. ,1 - • V '-

HASS 
3.0iE-04 
i.i2E-04 
1.35E-03 
1.82E-03 
2.12E-03 
3.95E-03 
9. 89£-o:~ 
J.56E-02 
3.1iE-02 
5.i9E-02 
8.39£-02 
J.:OE-01 
l.ifiE-01 
, 1::1:"-0] ..... , .A.-

3.17[-0) 
I •· •- ( • 

-t • .; :: !:. - ) ~ 

f.. 0 SE-;, 1 
- 6f''£ n• .. • - '.1 .i. 

! • f• 1 F.+ ne 
1 • .3C£~C\f . 
- ···~ ....... ~. ... . .. ..... . . \. 

'I ~, • t" - I .. -. ·-·~- .. 
: :--- - .. , - ... -

:· • j r:! • :· 
·-· - . -. . ; .:::. - .. · , 
~ . - ~: ::: ... ; ~. 

f. ~-·:.r•r.·: 
!·: • ..: ~ ;- : ~ . -- .. : " - ···-.~· ! • t=·!.~l· ... 

:::. • :-- r. E- (; r·; 
? . :.: -; E + ;:-- C: 
1.0~:E+Cl 
] ····':'-(·1 . ~' .... . 
· =1r•'·l J • '. ...... . \. 

j.7:::E•U1 
l .F~E+Cl 
:;.:~E+vj 
,, ")-- . f•.] , ... -_ ....... ,._., 
:!.P.7E-t)1 
:? . s :n: + c 1 
~: "l[•:~· "' • - . \,.. J 

3.-1iE•01 
3.~?1E•Cl 

4.ilE•Ol 
5 • ::: 1 E + c·~ 1 
6 . . ~rE- c 1 
7 • :.::.: E • C: 1 
F.f-.lE+Oj 
1 •. :~ r·· E + {} ~ 
J• oc·~·c,~ . ... ..• 

TS l AEIUH•YNi\~11 t: l'i\ltT IGI~I.o: S r ZER 

FIJ~E Ni\r-11-:: Ot:T5 tG.OtO 01-01.-1980 
1.1\ST Ghl.ffU{I\TfON: 01-0t-IHHO SN 1·1!1 SI\HPI,fo: 1'IHF.:: 500 SEC 

CIIN 1.. LH A . 

< 
1 
2 
:J ,, 
5 
(i 

i 
H 

!J 
lfl 
1 I. 
l:! 
1 :J 

J ' 
l!i 
lfi 
l; 
lH 
l!J 
20 
:! I 
., "t 
1.. •• 

~ :J 
~: ·I .. ,... 
..... J 

~ fi .. -
•~ I 

:!H 
~!I 

:to 
:1 I 
;, 2 
:1 :J 
J ,, 

:1 !l 
J(j 
:J i 
JH 

=· !J ·I u 
I I. 
I ., I ~ 

I :J 
•H 
·I :, 
·I fi 
·I; 
•I H 

0 ,, JJ fj 

.501 
• fi ·12 
• !HU 
• fi ~~ !i 
• (j 7 :J 
• 7 2 :J 
.777 
.R:lfi 
• H!J 7 
• !Hi·l 
1. 0 0 :J 
I • t 1 
1 • l !) 
1. 2H 
1.JH 
1 • I H 
1. • !j !J 
I • 7 1 
l . H I 
l . !IH 
:! • I :! 
:.!.:.!Jt 
:! • I :i 
:.!,fil 
:! • H :J 
:t • f):; 
:t • :! 7 

=· . r. ~ 
J.7H 
1.0() 
·I • :17 
·I • (i !I 
!l. <H 
5. ,,2 
5.H~ 

U.2H 
(j. ; :J 
7.23 
i.ii 
8 • :1 !l 
H. !t i 
!J.(jl 
1 () • :1 
I t. 1 
t I • !t 
12.H 
I :1 • H 
1 ·I • H 

> l!i. I 
TOTALS: 

DF.NS ITV: I 
I) f I~. UAT [t): I :I I•:FF I c~. COW.Il.I•:CT.: 0 l 

CONr~14:NTflJ\T tON!-' 
NU:-1 nJo:ll 

3. 60E-O~I 
J.fiOJo:-04 
•I . 80E-0'1 
H. ·I 0 F.-0 •I 
1 • GRF.-OJ 
I .fifiF.-0:1 
::: • ~ 0 F.- 0 :I 
:l •. I 0 E- 0 :1 
ri . r; o E-o :t 
R.Oif~-OJ 

8 • r. 21·:- () J 
H. :!HE-O:l 
H • I fif:- 0 :l 
H.!;:!E-OJ 
H • 7 t;r.:- 0 3 
I. 21F.-fl:.! 
1 • o:JE:-02 
I. • I_ !J F.-0 ~ 
I • J I E- 0~' 
L.lliE-0:! 
I.OIE-0~ 

I . I I E-o~! 
I . :1 I 1-: - n ~! 
!I,HIF-O:l 
!J. H·l Jo:-fl :1 
H , H H Jo: - f) :1 
·;. HOfo.-0:1 
fi. :HiE-O:l 
r; • H H Jo:- 0 :J 
f. • I fi E- 0 :1 
2. 76E-o:J 
5. ·I nr-:-o :: 
:1 • 2 ·I E- n :l 
J . H 'I E - () :J 
:1 • 8 ·I E- 0 :1 
I • 5 IH·:- 0 :1 
1 • r,(a:-oJ 
1 • I·Jio:-o :t 
l • !J 2 E- U :J 
7. :!OE-fH 
1 .:J2Jo:-n:1 
1 • r.r;t-:-n:t 
1 • 5r;E-O:t 

s 11 fl. ... "c: 1•: 
2. I H fo~-CH 
2.88F.-Ot1 
•1.1JF.-O·I 
SJ. 9.1E-O·I 
2. or;r;:-n:t 
2.22F:-n:l 
:1 • !) 5 F. - 0 :1 
.I . o:n:-0~! 
1 • ·I r, 1-:-0 2 
2.01E-fl2 
., 'I f) F.- 0 ., 
...... (J 

2.HOE-02 
:1. I RE-02 
:1 • H I E-O 2 
·I • :, n r-:- n :! 
7. ·12 E-U2 
7. I !iE-n:.~ 
~I • !i I Jo: .. f1 :! 
1.21E-fl1 
I .OHE-UI 
I • 2 ~lE- 0 I 
1 .li:!Jo:-nl 
:! . I !'il':-01 
I • H ·; E- 0 I 
2. I r; E-n I 
;! • ~ :. 1·:- n 1 
2.2Ht-:-OI 
~ • l !i 1·:- 0 I 
:.: • 2 !I ..: - o r 
2. :121-;-0 l 
t • ,I J 1-;-o t 
:J • 2 ·I E-0 I 
:! • 2 :, ro; - o t 
J 0 0 7 Jo: - () 1 
:1 • !i 5 E- 0 1 
I • G 7 1-:- 0 l 
I • H2 .. :-o I 
2 • () fi .. : - 0 1 
:1 • 1 n Jo;- o 1 
l • :1 7 t-:- U I 
2. H!JE-n I 
:J. !Jfir•:-o 1 
,, • !i fi E - CJI 

. ~· ":.; :; 
I • fiflE-OH 

2 • I 2 Jo: - 0 H 
,, . no E-OH 
A. fifH~-OH 
2.1!tF.-Oi 
:!. l!tfo:-n; 
I. 7riE-07 

1 • :t :n: - n '' 
2 • 0 2 Jo:- 0 fi 
:t • () !i [o; - {}f i 
I.OlE-OH 
I • ~ :n~-OG 
!i. !) I F.-Oft 
7. fi!; Jo:-Oft 

!'. 7 7Jo:-Ofi 
1.711-:-0!l 
1 .771-:-n=t 
:.:. :;:n-:-o:; 
:t. 1 ri..:-o;. 
:1 • :t I E-n!'; 
1 • ·~ !i ~-:- n r. 
!i • 7 'i 1·: -, :. 
H. ::rn-:-n:. 
7 • ,; !'tl·: - " !i 
B • I !) F- 0;. 
I • Clfil·:-n I 
l.lriE-01 
I • I 7 E- IH 
I • :t :, 1-: - 0 t 
I • I 7 1·: - 0 ·I 
9.7:lF.-n5 
2 • :t H 1·: - 0 I 
I • 7GE-O·I 
::: • :, !11·; -n 1 
:1. 2 1 l·:-o~t 
I • fi 2 1-:-0•1 
~. 01 F:-0·1 
2 • :1 0 I•: - 0 ·I 
3. J4 1 E- U·l 
I • 7 7 E- f)·1 
·1. o:n~-n .. a 
fi. !J 11·:-o·t 
1 • :. :n:-n 1 

i . ~ 0 1·:-0 ·I 2 • ·I ;t Jo:- n I t • 2 U 1·:-IH 
7. 20E-U·I 2. HI E-O t !; • 21 E-O~I 
7 • :! 0 1-: - 0 ·I :1 • 2 'I ~: - fJ I t; • '1 7 I~ - 0 ·I 
I. • 0 H F. - n :1 fi • G I F. - n I l • 2 U F. - 0 :1 
I. ran:-U~t t. 0 I E+OU 2. :l~E·ClJ 
7 • :! 0 F:- n ,, ·I • 9 !H·;-0 I I • 2 ,11-:- n :1 
,, . nnt·:+rHJ n. not•:HHI n. ont-:+no 

2 • 5 :lE- 0 I !f • I fir-:+ 0 n I • I !i 1-:-n ~ 

r.UHULATTVE " 
NCJfoiUF:IL SURFACE 
1.12~~01 2.J8E-OJ 
2.R!l~~Ol 5.52E-03 
1.7fi~-Ol l.01E-02 
8.07E-Ot 2.01E-02 
1.17~+00 4.26E-02 
2.0~E+OO 6.69E-02 
:t • fH F.+ 0 0 1 . 1 0 E- 0 1 
fi.IRF.+OO 2.22E-Ol 
7.79F.+OO J.SOE-01 
I. IOE+Ol 6.02E-01 
1 • ,I J E + n I 8 • 7 •J E-0 l 
I. 761'-:+0t l.lSE+OO 
2.ClHF.+OI 1.5JE+OO 
2 • ·1 2 1-: + n t 1 • 9 fi F.+ o o 
::: • 7 7 F.+ n I 2 • ·H F.+ 0 0 
:l. 2liE+O I J. 25E+OO 
:l.riiF.+OI ·I.OJF.+OO 
·I. I ·I E+O I 5. 07F.+OO 
I • fi :; F. +fl 
f,.()!;F.+O 
f,. 17F.+O 
!i. !J:;Jo:+n 
fi. •I :1 F.+O 
r;. H21·:+o 
i . 2 I 1-: + n 
7. !ifiE+O 
i.H7F.+O 
H.I2E+O 
H. :H;f~+O l 
u . r, ra: + o 1. 
8. fi 7E+O 1 
H. fUH:+Ol 
!J. 0 1 F.+O l 
!I.IHF.+Ol 
9.32E+Ol 
!I. :1 81-.:+0 l 
9. •I 'I E+O 1 
9.50F.+Ol 
9.571-:+0l 
!).f;oF.+Ol 
!J 0 (j r, F.+ 0 1 
~). ; 2 F.+O I 
!I • 7 H (o; +() 1 
!l • H I 1•: + 0 l 
!J. 8:\E+O 1 
!J. HfiF.+O 1 
H.!JIF.+Ol 
!J. 971~+0 l 
l.OOF.+U2 
1 • oot:+02 

ri • J ~~ F.+ o o 
i.57E+OO 
8.97E+OO 
1 .07E+Ol 
1 .• JlE+01 
1.fiJF.+Ol 
1.7fiF.+01 
1.99E+Ol 
~L21E+Ol 
2. 118F.+Ol 
2.7JF.+Ol 
2.9HE+Ol 
J. 1·1 E+O 1 
:1.49E+Ol 
J.71E+Ol 
4.07E+Ol 
1. •I GE+O 1 
4.64E+Ol 
,I. 85 E+O 1 
5.08E+Ol 
5.12E+Ol 
5.57E+01 
5.89£+01 
6.J2E+Ol 
6.82~+01 
7.081!:+01 
7.39E+Ol 
7.74E+Ol 
8.35E+Ol 
9.46E+Ol 
t.OOE+02 
l.OOE+02 

t-IASS 
1.40E-04 
3.51E-04 
7.00E-04 
1.46E-03 
J.33E-OJ 
5.50E-03 
9.66E-03 
2.13E-02 
3.88E-02 
6.51E-02 
l.OOE-01 
1.43E-Ol 
1.94E-01 
2.61E-Ol 
3.46E~Ol 
'1. 95E-01 
6.50E-01 
8.71E-Ol 
1.17E+OO 
1. •t6E+OO 
1.8JE+OO 
2.33E+OO 
J.OSE+OO 
J.72E+OO.· 
4. 55E+OO: 
5.47E+OO 
6. 4 9E+OO 
7. 51. E+OO 
8.68E+OO 
9.96E+OO 
t.08E+Ol 
1.29E+Ol 
1.41E+Ol 
1.67E+Ol 
1. 95E+Ol: .. · .'~'' 

·;-:. -~I 
2.09E+Ol "' ... ~~· 
2. 26E+Ol · •. •· ·. 
2.46E+01 ~: 
2. 80E+01'"..._, ., 
2. 95E+Ol " 
3.30E+01 
J.82E+Ol 
4.46E+Ol 
4.82E+Ol f 
5.28E+01 ! · .. ~ . 
5 • 8 4 E + 0 1 ~· ·; :~~ 
6. 89E+O 1. •&-~ 
8.92E+Ol·J ·~ 

I f 

1 • OOE+02 · "' ; 
1. OOE+02. <~q 

\! ;. , 

·' 



·~ s 

·~ .-. 
TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 13.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< • 486 
1 .504 
2 .542 
3 .581 
.. . 625/ 
5 . 673 
6 • 723 
1 .777 
8' • 835 
9 • 897 

10 . 964 
11: 1.03 
1 2· 1 . 1 1 
13' 1 • 1 9 
14 1.28 
15 1.38 
16 1.-i8 
1i 1.:.9 
18 1.i1 
19· 1.84 
~0 1.98 
21 :?.12 
, ? '> ') 8 -- -·-Z3 2.45 
24 2.64 
~5 2.83 
~6 3.05 
2i 3.27 
28. 3.52 
29 3.i8 
30 4.06 
31 4.37 
32 4.69 
33 5.04 
34 5. 4 2 
35'1 5. 82 
36 6.26 
37 6.73 
38 7.23 
39~' 7.; 7 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44' 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER 

1.56E-03 
1.20£-03 
1.68£-03 
2.40£-03 
3.60£-03 
4.56E-03 
7.08£-03 
9.00£-03 
1.14£-02 
1.61£-02 
1.58£-02 
1.70£-02 
1.99£-02 
1.76£-02 
:?.l~E-02 
2 , "E. -(1? ··- ... 
2.52£-02 
, ':11::'-0? ....... ~ -
1 -c:--O? • I o- -
., o:.-.t..-0? -. "" -
~ -o;- o<"! 
J, • I ·-- .;. , s,- o, • • -.!..- .. 

Sl'RFACE 
9.74£-04 
9.60£-04 
1.55£-03 
2.55£-03 
4.42£-03 
6.49£-03 
1.16E-02 
1.71£-02 
2.50£-02 
4.07£-02 
4.63£-02 
5.75£-02 
7.77£-02 
7.94£-02 
1.12£-01 
1.28£-01 
1.75£-01 
1.80E-01 
1.64£-01 
2.19£-01 
2.l0E-01 
:.SOE-01 

MASS 
7.28£-08 
8.08£-08 
1.40£-07 
2.47£-07 
4.60E-07 
7.28£-07 
1.40£-06 
2.21£-06 
3.48£-06 
6.10£-06 
7.45£-06 
9.94£-06 
1.44£-05 
1.58£-05 
2.40£-05 
2.94£-05 
4.33£-05 
4.iSE-05 
-i.69E-05 
€.73£-05 
6.94E-05 
9.22E-05 

1.32E-02 ~.liE-01 8.27E-05 
1.1BE-02 2.23£-01 9.14£-05 
9.00E-03 1.9iE-01 8.6SE-05 
7.SOE-03 1.9iE-01 9.34E-05 
i.92E-03 2.32£-01 1.1SE-04 
i.4~E-03 2.51E-01 1.37E-04 
6.36£-03 2.~8E-01 1.46E-04 
4.32~-03 1.94£-01 1.23E-O~ 
~.8CE-03 2.50£-01 1.69E-04 
4.56£-03 2.i~E-01 1.99£-04 
3.96£-03 2.75£-01 2.15£-04 
~.~OE-03 3.36£-01 2.83£-04 
3.96E-03 3.66£-01 3.31£-04 
4.56£-03 4.8iE-Ol 4.i3E-04 
2.52E-03 3.11£-01 3.24£-04 
3.2~E-03 4.61£-01 5.17£-04 
3.8~E-03 6.31E-01 7.61£-04 
2.28£-03 ~.33£-01 5.61£-04 
l.80E-03 3.95£-01 5.49£-04 
1.92£-03 4.86£-01 7.2iE-04 
1.20£-03 3.51£-01 5.64£-04 
1.32£-03 4.46£-01 7.iOE-04 
1.68£-03 6.55£-01 1.22£-03 
2.6~£-03 1.19£+00 2.37£-03 
2.16£-03 1.12£+00 2.41£-03 
2.52£-03 1.51£+00 3.49£-03 
2.40£-03 1.66E+OO ~.12E-03 
O.OOE+OO 0.00£+00 O.OOE+OO 

4.16£-01 1.52£+01 2.14£-02 

CUMULATIVE X 
NU~BER SURFACE 

3.75£-01 6.40E-03 
6. 63£-01 1.'27£-02 
1.07£+00 2.29£-02 
1.64£+00 3.97£-02 
2.51[+00 6.87£-02 
3.60E+00 1.11£-01 
5.30£+00 1.88£-01 
7.47£+00 3.00£-01 
1.02£+01 4.64£-01 
1.41£+01 7.32E-01 
1.79£+01 1.04£+00 
2.20E+01 1.41£+00 
2.68£+01 1.92£+00 
3.10£+01 2.45£+00 
3.61£+01 3.18£+00 
4.13E+Ol 4.02E+00 
4.73E+Ol 5.17£+00 
5.2iE+01 6.35£+00 
5. i0E+01 i .-12E+C•O 
S.l9E+01 8.86£+00 
6.6C£+01 1.02£+01 
7.0~E~01 1.~0£+01 

i.35E-01 1.3~£+01 
i.6~E~01 1.~8£+01 
7.85£~01 1.61£+01 
8.0~E+Ol 1.74£+01 
8.Z~E+Ol · 1.90£+01 
S.41E+Ol. 2.06£+01 
8 - t:' ";' . 0 1' ., ') ? ;- . 0 1 

.Ou-T • -·~---~ 
8.6i£+0V 2.35E~Ol 
8 - 0 ;- • 0 1' ? • ,., E · 0 1 • ~~-~ •• o_ ~ -
8.8SE+Ol 2.70£+01 
8.99E+01 2.88E+01 
9.0SE+01 3.10£+01 
9.!SE+01 3.34£+01 
9.29E+01 3.66£+01 
9.35E+01 3.86£+01 
9.43£+01 4.16£+01 
9.52E+01 4.58£+01 
9.58£+01 4.86£+01 
9.62£+01 5.12£+01 
9.6iE+Ol 5.~4£+01 
9.69£+01 5.6iE+01 
9.73£+01 5.96£+01 
9.7iE+01 6.39£+01 
9.83£+01 i.l8E+01 
9.8S[+01 7.91E+01 
9.94£+01 8.91£+01 
1.00E+02 l.OOE+02 
1.00£+02 1.00£+02 

MASS 
3. 40£-04 
7.17£-04 
1.37£-03 
2.53£-03 
4.68£-03 
8.08£-03 
1.46£-02 
2.50E-02 
4. 12£-02 
6.9iE-02 
1.05£-01 
1.51£-01 
2.18£-01 
2.92£-01 
4.04E-Ol 
=·. 4 2£-(J} 
7.44£-01 
9.6iE-01 
1.19r~oo 

1 • 5 OE+ C•O 
1. b2E·d>O 
2.::6£+00 
:! . t: 4 E ~ C1 (t 
3.0iE•(•C• 
3.,.;r~oo 

~.91E+JCI 
-i . .;6ETC•O 
5 • 1 :1 E + J ~~ 
5.i'8E+OO 
6. 36£+(10 
7.15t~oo 
8.o~r~oo 

9.0~E~oo 

1.04[T01 
1.20£+01 
1.42£+01 
1.5i'E+01 
).81£+01 
2.16£+01 
2.43E+01 
2.68E+01 
3.02£+(11 
3.29£+01 
3.65£+01 
4.21£+01 
5. ~~ 2E+ 01 
6.45£+01 
8.08£+01 
1.00£+02 
l.OOE+02 

TSI AERODYNAMIC PARTICLE SIZER 

, FILE NAME: OUT5 13.002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2 
13 
14 
15 
l 6 
1 7 
1 8 
19 
:!0 
:.'1 
~2 
~3 

::~ ... 
-.::> 

~6 .. -
~ I 

28 
~9 
30 
31 
32 
33 
::q 
35 
:~ 6 
3i 

DIA 
. 486 
.504 
.542 
.581 
.625 
.6i3 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 1 
1 • 1 9 
1.28 
1. 38 
1. 4 8 
1 . f, 9 
1 . ; 1 
1 . 8 ~ 
l . ~8 
~ . ] :! 
2.::!8 
'• . -_ ..... ~ 
::.64 
::.83 
:1.05 
":4 r,
.., • ... I 

3.52 
3.78 
4.06 
~.37 

.J.t:9 
5.04 
5.~2 
5.82 
6.26 
6.13 

38 i.23 
39 7.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
4 4 1 1 . 1 
~5 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.80£-03 1.11£-03 8.22£-08 
1.08£-03 8.64£-04 i.27£-08 
1.68£-03 1.55E-03 1.40£-07 
2.64£-03 2.81£-03 2.72£-07 
3.84£-03 4.71E-03 4.91£-07 
5.88£-03 8.37£-03 9.39£-07 
8.64E-03 1.42£-02 1.71£-06 
8.40£-03 1.60£-02 2.07£-06 
8.76£-03 1.92£-02 2.67E-06 
1.16£-02 2.95£-02 4.41£-06 
1".42£-02 4.14£-02 6.66£-06 
1.32£-02 4.46£-02 7.70£-06 
1.38E-02 5.38£-02 1.00£-05 
1.42£-02 6.38E-02 1.27£-05 
1.6~£-02 8.43E-02 1.81E-05 
1.85E-02 l.11E-01 2.56£-05 
1.6SE-02 1.16£-01 2.88E-05 
1.31£-02 1.05£-01 2.79E-05 
1.51£-02 1.~0£-01 4.00£-05 
1.3::£-02 1.~1£-0l 4.32E-05 
1 nl- O? l ·o- 01 . O?- o· • ~ ~ - '- • ., •. t.- ... • .. , ..J l: - ::» 
1 . C• bE- 0 2 1 • 5 0 E- 0 l 5 . 3 ~ £ - (' 5 
l.l-iE-02 1.87£-01 7.14£-05 
~ . .; 8 E- 0 3 l . 8 0 E- (i 1 7 • 3 i E - (I 5 
9.96E-03 2~18£-01 9.61£-05 
E.Z~E-03 1.58E-01 i.~iE-05 

8.~0£-03 2.46£-01 1.25E-04 
5.76£-03 1.94E-Ol l.OGE-04 
6.00£-03 2.3~E-Ol 1.3iE-04 
5.52£-03 2.49£-01 1.5iE-04 
3.48£-03 1.81£-01 1.23£-04 
3.8~£-03 2.31E-Ol 1.68£-04 
~.92£-03 3.41£-01 2.6iE-04 
4.e8E-03 3.75£-01 3.15E-04 
3.2-i£-03 3.00£-01 2.71£-04 
3.72£-03 3.97E-01 3.86£-04 
3.12£-03 3.85£-01 4.02£-04 
3.36£-03 4.i8E-Ol 5.37£-04 
1.80E-03 2.96£-01 3.5iE-04 
3.36£-03 6.38£-01 8.26£-04 
1.80£-03 3.95£-01 5.49£-04 
1.32£-03 3.34£-01 5.00£-04 
1.44£-03 4.21£-01 6.iiE-04 
2.52E-03 8.51£-01 1.47£-03 
8.40£-04 3.27£-01 6.08£-04 
1.56£-03 7.02£-01 l.40E-03 
1.56£-03 8.11£-01 1.i4E-03 
1.56£-03 9.37£-01 2.16£-03 
1.92£-03 1.33£+00 3.30£-03 
O.OOE+OO O.OOE+OO 0.00£+00 

3.38£-01 1.2iE+01 1.i2E-02 

CUMULATIVE X 
NUMBER SURFACE 

5.32E-Ol 8~73£-03 
8.52E-01 1.55£-02 
1.35E+00 2.i8E-02 
2.13£+00 4.99E-02 
3.27E+OO 8.70£-02 
5.01£+00 1.53£-01 
7.56£+00 2.65£-01 
1.00£+01 3.91£-01 
1.26£+01 5.42£-01 
1.61£+01 7.74E-01 
2.03£+01 1.10£+00 
2.~2£+01 1.45£+00 
2.83£+01 1.88£+00 
3.24£+01 2.38£+00 
3.i2E+01 3.04£+00 
4.27£+01 
4.7iE+01 
5.15£+01 
5.60£+0i 
5.99E+Ol 
6 • :; 5 E + 0 1 
6.66£+01 
7.00E+01 
- "'a-·o1 '·- ~ ... 
7.!-oE+Ol 
i.i6£+01 
8.0iE+01 
8.18£+01 
8.36£+01 
8. :.2£+01 
S.6:.!E+01 
8.7~£+01 
8.68E+01 
9.02£+01 
9.12£+01 
9.23£+01 
9.32£+01 
9.42£+01 
9.4iE+01 
9.57£+01 
9.62£+01 
9.66£+01 
9.i1E+01 
9.78£+01 
9.80£+01 
9.85£+01 
9.90£+01 
9.94£+01 
1.00£+02 
1.00£+02 

3.92£+00 
4.83[+00 
5.66£+00 
6.if:\E+00 
i.Si£+00 
9.05£+00 
1 • {i~ E ~ 0 l 
l.!iE+Ol 
l.~lE+{ll 

1. 4~:r~o1 
i.61E+Ol 
1.80£-tOl 
1.96£ ... 01 
2.14£+01 
2.3.;E-t01 
2. ~BE+ (1 1 
2.6€£+01 
2.93£+01 
3.2~E+01 

:L.;6E+01 
3.77£+01 
4.08£+01 
4.45£+01 
4.69£+01 
5.19£+01 
5.50£+01 
5.76£+01 
6.09£+01 
6.76£+01 
7.02£+01 
7.5iE+01 
8.21£+01 
8.95£+01 
1.00£+02 
1.00E.P02 

MASS 
4.77£-04 
8.99E-04 
1.71E-03 
3.29E-03 
6.14£-03 
1.16£-02 
2.15£-02 
3.35£-02 
·L 91£-02 
7.47£-02 
1.13£-01 
1.58£-01 
2.16£-01 
2.90£-01 
3.95£-01 
5.43£-01 
7.11£-01 
8.i2E-Ol 
1.10£+00 
, ?"- 00 ... ""t\~ + 
1.6.;t:~oo 
~ c.- E r.o ... .,:) -rv 
.. ·~-- . ( 0 .;..~:L~ J 

:.: . i 9 E.;. (i 0 
~i.~5E+OO 
~.~SE+CJO 

4.51E+OO 
f·. 13[+00 
5.93E+OO 
5.S~E+OO 

i.55E+OO 
S.52E+OO 
1.01£+01 
1.19£+01 
1.35£+01 
1.5iE+Ol 
1.80£+01 
2.12E+01 
2.32E+Ol 
2.80£-tOl 
3.12£+01 
3.41£+01 
3.81£+01 
4.66E+Ol 
5.01£+01 
:, . 82£+01 
6.83E+Ol 
8.09£+01 
1.00£+02 
1.00£+02 

• 



'. 

~ 

0\ ...... 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 13.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 • 542 
3, .581 
4 • 625 
5 .673 
6 .723 
7 .i77 
8 • 835 
9 • 897 

10 . 964 
11 1.03 

I 

12 ].11 
131 1.19 
14 1.28 
15 1.38 
16 1.~8 
li l.f.9 
] CJ ~ -, 

C' -'• I~ 

19 1.84 
20 1.~8 
21 2.1~ 
•.'? n 4.• 8 -- -·-"3 .., ,-
- -·'1:') 

:;4 2.64 
'I:;. ') 8 ") .. .,. -. ..., 
':16 •• o-- .,'), 0 
,., .. 'J ,, -
.. I ...... I 

'J 8 •.;, - , ' .... ~ ... 
29 :?.78 
30 ~.(.6 

31 -1.37 
32 4.69 
J3 5.0-1 
34 5.42 
3 • • u') 
~ o.o_ 

36 6.~€ 
3i. 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
,a; 13.8 
48' 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE MASS 

1.56£-03 9.63£-04 7.15£-08 
7.20£-04 5.76E-04 4.85£-08 
1.08£-03 9.97£-04 9.01£-08 
1.44£-03 1.53£-03 1.48£-07 
2.28£-03 2.80£-03 2.92£-07 
5.16£-03 7.34£-03 8.24£-07 
4.80£-03 7.89£-03 9.52£-0i 
5.88£-03 1.12£-02 1.45£-06 
i.92E-03 l.i4E-02 2.42£-06 
9.24£-03 2.34£-02 3.50£-06 
8.64£-03 2.53£-02 4.06£-06 
1.10£-02 3.i3E-02 6.44£-06 
9.24£-03 3.60£-02 6.69£-06 
9.60£-03 4.32£-02 8.63£-06 
1.25£-02 6.49£-02 1~39£-05 
1.2~E-02 i.42E-02 l.ilE-05 
1.~5£-02 1.01£-01 2.49£-05 
1.19£-02 9.51£-02 2.53£-05 
1.16£-02 l.OSE-01 3.0SE-05 
1.03£-02 1.10£-01 3.3SE-05 
1.07£-02 1.32£-01 ~.35E-05 
S.5~E-03 1.21£-Qj ~.31£-05 
1.02E-02 1.68£-01 6.3PE-05 
€.60£-03 1.~5£-01 5.1~E-05 
n ~·--o~ 1 ~~--01 ~ Q?~-c-0.--tt. ,'1 ,.;~.t. "• -- -0 

5.;6£-03 1.~6£-01 6.90E-05 
5.i6E-03 l.6S£-Oj 8.5€£-05 
5.e8E-03 1.98E-Ol 1.C8E-0~ 
~.OSE-03 1.59£-01 9.3~E-05 
~.5€E-03 2.0EE-01 1.30£-04 
4.68£-03 2.43£-01 1.65£-0~ 
3.84£-03 2.31£-01 1.68E-04 
3.12£-03 2.16E-01 1.69E-04 
2.88£-03 2.31£-01 1.94E-0~ 
3.12£-03 2.88E-Ol 2.61£-04 
3.60£-03 3.84£-01 3.73£-04 
3.72£-03 ~.59E-01 4.79£-04 
2.52£-03 3.59£-01 4.02£-04 
3.36£-03 5.52£-01 6.€6£-04 
1.80£-03 3.42£-01 4.43£-04 
1.80£-03 3.95£-01 5.49£-04 
7.20£-04 1.82£-01 2.73£-04 
1.44E-03 4.21£-01 6.i7E-04 
1.44E-03 4.86£-01 8.40£-04 
6.00£-04 2.34£-01 4.34£-04 
1.32£-03 5.94£-01 1.19£-03 
1.68£-03 8.73£-01 1.8iE-03 
1.32£-03 7.92E-01 1.83£-03 
2.16£-03 ].50£+00 3.71£-03 
O.OOE+OO O.OOE+OO 0.00£+00 

2.65£-01 1.11£+01 1.56£-02 

CUHULATI\'E X 
NUMBER 

5.88E-01 
8.60E-01 
1.27£+00 
1.81£+00 
2.6iE+OO 
4.62£+00 
6.43£+00 
8.64£+00 
1.16£+01 
1.51£+01 
].84£+01 
2.25£+01 
2.60[+01 
2.96£+01 
3.43[+01 
3.90£+01 
4.45E+Oi 
4.90£+01 
f,. 33E+01 
5.72£ ... 01 
6.13£ ... 01 
6.4~·E+01 
6.83£+('1 
i.Ot-F~Ol 

i.3~E+01 
7. 53£+(1} 
i.i~·E+01 
- c-- 01 l • ..,lt.+ 
8.13E+Ol.' 
8 •. ,., -. 0 4 • • v V t.~ .1 ', 

S 1,.- .. , 1 .,c.t.TU , 

8.62E+01 
8.i~E+Ol 
8.85£+01 
8.96[+01 
9.10£+01 
9.24£+(11 
9.33E+01 
9.46£+01 
9.53£+01 
9.60E+01 
9.62E+01 
9.68E+01 
9.73£+01 
9.i6E+01 
9.81[+01 
9.87[+01 
9.92E+01 
1.00£+02 
1.00£+02 

SURFACE 
8.67£-03 
1~39£-02 
2.28£-02 
3.66£-02 
6.18E-02 
1.28£-01 
1.99£-01 
2.99£-01 
4.56£-01 
6.6iE-01 
8.94£-01 
1.23[+00 
1.55£+00 
1.94£+00 
2.53£+00 
3.20£+00 
4.10£+00 
~.96£+00 
5.93E+OCJ 
6.92E~oo 
8 • ~ C E + (J 0 
9.:?0E.,.(h.1 
1 • C• i E + (· j 
• ,c.·r·~] .J • _. C•- ~ \.: 

1 . ~: 1 ET() j 

! . -l-i£+01 
1. :.sr.,.ol 
1. ij"£.,.(.1 
l.~l£.,.Oj 

2 . :c. r + c~ 1 
2. :n E+Ol 
2.52£+01 
,, - ··- 01 ~· I,:..~T 

2.92£+01 
3.lH£~01 
3.53£+01 
:; . 94.E+Oi 
~.2iE+01 

4.i6E+01 
5.07[+01 
5. 4 ~~[+01 
5.59E+01 
5.97£+01 
6.41£+01 
6.62E+01 
i.15E+01 
i.94E+01 
8.€5£+01 
1.00£+02 
l.OOE+02 

MASS 
4. 58£-04 ' 
i.68E-04 
1.35£-03 
2.30£-03 
4.16£-03 
9.44£-03 
1.55£-02 
2.48£-02 
-1.03£-02 
6.2iE-02 
8.87E-O~ 
1.30£-01 
l.i3E-01 
2.28£-01 
3.17£-01 
4.27£-01 
5.86[-01 
:.~9£-(:1 

~. ~ EE-Gl 
1 • ! fE + 0 C1 
].~-1£+(10' 

l . i ~E + •J(' 
:: • 1 :~ £ T c• a • 
::. • .; :. ET (1 ~· 
::.S-iE+Ol'l 
"J ,, c- ... 
" .• -.o:.-:--\..·~· 
'l l: •• r . r." 
.... 0 ,"' .,.l:~· 
, . ,. - . ,.. ,. 

"' • ~. - t. T V'! 

f· • l :! E + C.· :l 
:,.g:r~uo· 

7.01[+(10 
8. OBE+(;O 
~.liE~oo 

1.0-iE+Ol 
1.21£.,.01 
1.~5[+01 

l.i5E-t01 
2.01£.;.0} 
~.4~£+01 
, -"1- 01 ,,,_t.-t 

3.07£+01· 
3.25E+01 
3.68[+01 
4.2::£+01 
-1. f·0£+01 
5. 26£+01. 
6. 4 f:[+ (I] 
i.€3£+01 
l.OOE-+02 
1.00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 13.004 01-01-1980 
LAST CALIBRATIO~: 01-01-1980 SN 149 S~~PLE TI~E: 500 SEC 

DENSITY: 1 

CHNL DIA 
< • 486 
1 .504 
2 .542 
3 .581 
4 .625 
5 • 673 
6 .i23 
7 • i77 
8 . 835 
9 • 897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.~8 
lfi 1.48 
17 1.59 
18 1.71 
19 1.8-1 
::o ].98 
::1 :?.12 
~,,, ') r:s -.. ... . -
~~~ :~:.~5 
::4 2.64 
~5 :?.B3 
~6 ~.05 
:t; 3.2i 
'J 8 '• :, ') 
~ , ....... 
::9 3. i8 
30 4.06 
31 4.37 
:;2 ~.69 

33 5.04 
34 5.42 
'J- - 8'> .;,0 o ... 
36 6.26 
37 6.i3 
38 7.23 
39 ... _,., 

I • I I 

40 8.35 
41 8.97 
42 9.64 
43 10.3 
4 4 1 1 . 1 
45 11.9 
46 12.8 
~7 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCEt\TRATIONS 
NUMBER SURFACE MASS 

1.32£-03 8.08£-04 5.97£-08 
8.40£-04 6.72£-04 5.65£-08 
1.44£-03 1.33£-03 1.20£-07 
1.92£-03 2.04£-03 1.98£-07 
2.04£-03 2.50£-03 2.61£-07 
5.04£-03 7.17£-03 8.05£-07 
5.64£-03 9.28E-03 1.12£-06 
8.40£-03 1.60£-02 2.07£-06 
1.04£-02 2.29£-02 3.19E-06 
9.00£-03 2.28£-02 3.41£-06 
1.16£-02 3.40£-02 5.47£-06 
1.62£-02 5.4iE-02 9.45£-06 
1.64£-02 6.41£-02 1.19£-05 
1.54£-02 6.92£-02 1.38£-05 
1.40£-02 i.30E-02 1.5iE-05 
1.51£-02 9.08£-02 2.09£-05 
1.18£-02 8.!5£-02 2.02£-05 
1.21£-02 9.i0E-02 2.58£-05 
1.09£-02 1.01£-01 2.89£-05 
l.Of.E-0~ i.1~E-01 3.54£-05 
9.48E-03 1.17E-01 3.86E-05 
8.0~£-0~ 1.14£-01 4.0€£-05 
S.~GE-03 l.3SE-Ol 5.26£-05 
; • :: (1 E-o :1 1 . 3 ; r- o 1 5 . 6 o E- c, 5 
5.~~E-03 1.2SE-Oi 5.67£-05 
4.20F-03 1.06£-01 5.03£-05 
- '' c - 0 ·..~ , - · E 0 1 - c - - 0 -0 • - C• t.. - ..J • • :, ; - I • 0 C ~- 0 

5.i6E-03 l.9~E-01 1.06£-0~ 
-1.3~E-03 1.6~£-01 9.89£-05 
3.~EE-03 1.57£-01 9.88£-05 
~.08£-03 2.12£-01 1.44£-04 
3.~6E-0~ 2.02£-01 1.4iE-04 
3.36£-03 2.33£-01 1.82£-04 
2.88E-03 ,2.31£-01 1.94£-04 
3.i2E-03 3.44£-01 3.11£-04 
2.04E-03 2.1eE-01 2.12E-04 
2.64£-03 3.25£-01 3.40£-04 
2.64£-03 3.i6E-01 4.22£-04 
2.64£-03 4.34[-01 5.23£-04 
1.80£-03 3.42£-01 4.43£-04 
1.68E-03 3.68£-01 5.13£-04 
1.80£-03 4.56E-01 6.82£-04 
1.08£-03 3.16£-01 5.08E-04 
1.68£-03 5.67£-01 9.80£-04 
1.t8E-03 6.55£-01 1.22£-03 
1.SOE-03 8.10£-01 1.62£-03 
1.80E-03 9.36£-01 2.01£-03 
1.92£-03 1.15£+00 2.66£-03 
9.60E-04 6.66£-01 1.65£-03 
O.OOE~OO O.OOE+OO 0.00£+00 

2.86£-01 1.11[+01 1.56£-02 

CU!>tULATIVE X 
NU~IBER SURFACE 

4.61£-01 7~26£-03 
7.55£-01 1.33£-02 
1.26£+00 2.53E-02 
1.93£ ... 00 4.36£-02 
2.64£+00 6.61£-02 
4.40£+00 1.31£-01 
6.38£+00 2.14E-Ol 
9.31£+00 3.5iE-01 
1.30£+01 5.63£-01 
1.61E+Ol 7.68£-01 
2.02£+01 1.0iE+OO 
2.58£+01 1.5iE+OO 
3.16£+01 2.14£+00 
3.10£+01 2.i6E+OO 
4.19£+01 3.42£+00 
~.il£~01 4.2~£+00 
5.13£~01 ~.9iE+OO 
5.5~£+01 fi.S4E+00 
5.9~£-+01 6.i~E+00 
6.31£+01 7.7PE+00 
6.~~£+01 8.84£+00 
r.:. c;,• .... ·''] (I c.-;- ()0 ,~ , • - t ~ \.1 •• , r;. I - -t 
- r• , - · ,- 1 ) ) • £ 0 1 I I .:. "' .:.. .,. ,J • 4 ... 

7.~iE+Ol 1.~~£+01 
- (·--.,1 , .. ::....,\.• 
7.8~E~Ol 
c rr.-·o· c.vu.:.~ J. 
0 ,, (· t:' . 0 1 
C' .... ,, -- 1"' 

8. ~:fE+Ol 
8.i8E-t01 
S.€2£+01 
8.i4E-+C1 
8.8EE+Ol 
B.96E+01 
9.09£+01 
9.16£+01 
9.25£+01 
9.3-i£+01 
9.43£+01 
9.50£+01 
9.56£+01 
9.€2£+01 
9.66£+01 
9.71£+01 
9.i7E+01 
9.8~£+01 
9.90[+01 
9.9i£+01 
1.00£+02 
1.00£+02 

1 ., • - ('1 ~ ., ~ + I ........... -
1 . .;5E+Ol 
1.fg£+01 
] • 76£+01 
1.91£+01 
2.05£+01 
'J ? J E · r,1 .. . .. . ,. \.~ 
2.~2£+01 
? s·~~-ol 
~· ~-"" 
2.8-IE+01 
3.15£+01 
3.34E+01 
3.6~[+01 

3.98£+01 
4.3iE+01 
4.6iE+01 
5.00£+01 
5.41£+01 
5.70£+01 
6.21£+01 
6.80£+01 
i.52E+Ol 
8.3iE+01 
9.40[+01 
1.00£+02 
1.00[+02 

MASS 
3.82£-04 
7. 44£-04 
1.51£-03 
2.i8E-03 
4.45E-03 
9.60£-03 
1.68£-02 
3.00£-02 
5.04£-02 
7.23£-02 
l.OiE-01 
1.€8£-01 
2.44£-01 
3.3:!£-01 
4.33£-01 
5.6iE-01 
6.96£-01 
e. s 1 r-c11 
1. (1[,£+00 
1.~7E+OO 
1 • r•- ~ 0 , :.•...: t. +V 

1. it-:E~fl(, 
:.! • j ~ E ~ (I(; 
:.:.~of+,,(, 

::. 8-IE+\·(J 
3.1€£~(!0 

~.66£+00 
..;.3~[+00 

~.~8E+00 

5.6JE+OO 
6.53E+OO 
; • 4 i£+(10 
8.6-iE+OO 
9.ESE+00 
1.19£+01 
1.32[+(11 
1.54£+01 
1.81£+01 
2.1!·[+01 
2.43£-+01 
4!.i6E+01 
3.19£+01 
3.5~£+01 
4.15£+01 
4.92£-+01 
5.96£+01 
7.2~£+01 
8.94£-+01 
l.OOE+02 
l.OOE+02 



...... 
I 0\ 

N 

..... 
t;..: '· TSI AERODYNAMIC PARTICLE SIZER 

~ ~ 

FILE NAME: OUT5 13.005 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 

• 5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1! 
16 
1i 
18 
19 
~0 

:!1 
"? . -
~3 
:.: .J ... 
-~ 
:.!€ 
'> .. 
""'I 

:s 
:!9 
~0 
31 

. 32 
33 
34 
35 
36 
::Si 

DIA 
.486 
.504 
• 542 
.581 
.625 
.673 
.i23 
.i77 
.835 
.897 
.964 
1.03 
1 . 1 1 
1. 19 
1. 28 
1. 38 
] . -18 
1.59 
] . i 1 
l.E-1 
1 • ~8 ,.. ,., - ..... -
'l •.· C' -·-0 ,., . = -..... , 
::.: . r; .J 
~ . 8 :~ 
~ o-,. • 0 
~ r...... ' 
'.l :, ... ' . '\,•-
'I -8 .. . : 
·L 06 
-t.3i 
4.69 
~.04 
- '-? ~.,_ 

~ S? .. . .. 
€. ~ (i 
6.73 

38 7.23 
39 i.77 
.ao 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.-1 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

1.32£-03 8.08£-04 
7.20£-04 5.76E-04 
1.08E-03 9.97E-04 
1.68£-03 1.79E-03 
2.52£-03 3.09£-03 
2.88E-03 4.10E-03 
5.28E-03 8.68£-03 
6.24£-03 . 1.19£-02 
6.96£-03 1.53£-02 
8.04£-03 2.04£-02 
8.64£-03 2.53£-02 
1.01£-02 3.40£-02 
8.88£-03 3.46£-02 
8.28£-03 3.73E-02 
i.SOE-03 4.06£-02 
1.20£-02 7.21£-02 
1.0~£-02 7.32£-02 
8.76£-03 7.01E-02 
1.16E-02 1.08E-0! 
7.4-tE-03 7.94E-02 
i.OSE-03 8.73£-02 
9.60£-03 ] .3if-01 
f.UOE-03 9.eCE-02 
6.f.OE-C3 
,. \.!') 0 ';' - 0 ") 
\,;. . - .... 
5.E,~E-O~ 

! . 2fE-01 
1. 22£-01 
1 . -t c £- (i 1 

MASS 
5.97E-08 
4.85£-08 
9.01£-08 
1.73£-07 
3.22£-07 
4.60£-07 
1.05E-06 
1.54£-06 
2.13E-06 
3.05E-06 
4.06E-06 
5.88£-06 
6.43£-06 
7.44£-06 
8.70£-06 
1.66£-05 
1.81E-05 
1.87£-05 
:L 08E-05 
2.44£-05 
2.8SE-OS 
1 s-r r:-1 • ~ - ,l :") 

3.7fE-C':5 
:. 1'"'~-o:. . . . .... "- ~ ., 
f:.i~£-05 
fl.6l'E-C:~ 

- - ' ' ~ f• 3 " t.:. , - r• 1 8 ,. 0 - " • 0 • :1 ,:._ - ~ \.1 J • V • J:. - -...J • .:,. .t.. - v ,:') 

'cs- o~ 1 3o- ,. - -~~ ~-'1 • . t.- V • C• .t - .; J I • ~ ~:..- 1,.1 ~ 

4.20E-03 1.64E-Ol 9.61!-05 
~.CSE-03 1.84£-01 1.16E-04 
2.76E-03 1.43£-01 S.7~E-05 
3.COE-03 1.80£-Cl 1.31£-04 
2.i6E-03 1.50E-01 1.17£-04 
~.28£-03 1.83£-Cl 1.54E~C4 
3.12E-03 2.88E-Ol 2.61£-04 
2.6~E-03 2.82£-01 2.i4E-04 
2.16E-03 2.66£-01 2.i8E-04 
2.j6E-03 3.08£-01 3.~5[-04 
2.28£-03 3.75£-01 4.52£-04 
1.4~£-03 2.i3E-01 3.54£-04 
9.60£-04 2.10E-Ol 2.93£-04 
9.60E-04 2.43£-01 3.64E-04 
1.68£-03 4.91£-01 7.90E-04 
1.32£-03 4.46E-01 7.70E-04 
9.60E-04 3.74£-01 6.95£-04 
1.32E-03 5.94£-01 1.19£-03 
1.20£-03 6.24£-01 1.34E-03 
1.56E-03 9.37£-01 2.16£-03 
1.20E-03 8.32£-01 2.06E-03 
0.00£+00 O.OOE+OO O.OOE+OO 

2.25£-01 9.21£+00 1.29£-02 

CUMULATI\'E X 
NUMBER SURFACE 

5.88£-01 8.i8E-03 
9.08£-01 1.50E-02 
1.39£+00 2.59£-02 
2.14£+00 4;53E-02 
3.26£+00 7.89£-02 
4.54£+00 1.23£-01 
6.89£+00 2.18£-01 
9.6iE+00 3.46£-01 
1.28£+01 5.12£-01 
1.63E+Ol i.33E-01 
2.02£+01 1.01£+00 
2.4iE+01 1.38£+00 
2.86£+01 1.75E+00 
3.23£+01 2.16£+00 
3.58£+01 2.60£+00 
4.11£+01 3.38E+00 
4.58£+01 4.18£+00 
4.97[+0] 4.94£+00 
5.~9£+01 6.11£+00 
5.E~E~01 e.S7E+00 
6 l . - " 1 - w ,. - r. 0 • -i ~ + \' : • . _;~~'I 
s.~7E+Ol P.~rr+oo 

6.83£+01 1.0~£+01 
- ,.,-.01 1 ""£·'•) J • .. •.· .t.., '- • .. C• ~ l. 

i. 3 SE+~}} 
- 6 \ t:' •li 1 I • "' ... 
- ,, c- . ( 1 
I • :>~.t.'r i 

r . . -- 0] ~.t:·~~\, 

8 n--·ol . ~:-:.::.. ... 
8 . .;3£+01 
8.!.€£+01 
8.6~E+Ol 
8.79[+01 
8. c'9E+01 
9.03!:.;.0] 
9. 1 f:E+Ol 
9.24E+Ol 
9.3~£+01 
9.-i4E+Ol 
9.£0£+01 
9. 5!:[+01 
9.59[+01 
9.66£+01 
9.72£+01 
9.i6E+01 
9.82£+01 
9.88£+01 
9. 9::.£+01 
].00£+02 
1.0CE+02 

: • :~ 3 E + G l 
l , - . 1 • -!tt.oorl' 
. ··--··''1 ". t:!t.. .. •' 
l.SOE+Ol 
" .... E '"1 ; • ~ C· '+ .. t 

I .,.. • c:- · r·.1 
.:. • .a.O!:.TV 

2. 3 .. j E-r 01 
'> :: '-1 r . c· 1 
- • ·' .... ,;. "' l 
:;.€~E-t01 

~.S9E+C1 

3.21E+01 
3.51E+01 
3.8CE+01 
i.l-1£+01 
4.f . .JE+01 
-t.S4E+Ol 
5.07E+Ol 
5.33£+01 
5.BiE+01 
6.35E+Ol 
6.i6E+01 
i.40[+01 
8.0££+01 
9.10£+01 
l.OOE+02 
1.00£+02 

MASS 
4.62£-04 
8.37E-04 
1.53£-03 
2.87E-03 
5.3iE-03 
8.92£-03 
1.70E-02 
2.89E-02 
4.54£-02 
6.89£-02 
1.00E-01 
1.46£-01 
1.96£-01 
2.53£-01 
3.21E-01 
-1.49£-01 
5.89£-01 
- ... _. • E Ol ......... -
(.I -.,E 01 •' • I-., -
. ., f .... oc J •• t.'r .I 

l . 3~· E +(,0 
].'iF.£+00 
2.C5E+00 
,.. . ·r ')C. _ .... :; ... , ; 
., f" ,. - . ( •. 
- • ;:! t. ., r lJ 
. •• .,.. 0,. 
.J • "' .i .:_ 'r \I 

-i .(I~[T0i"! 
• "•r""·(·-..; • :-:~~~ :U 

- '-1-- - c ~ • '"' . .t. -t ~· ! 

€.::nE+OO 
i. (1~[+00 
e . 0 :-t E + (; J 
8.9-tE"'OO 
l.OlE+Ol 
l.21E+01 
1.~~£-tCl 

'1.64£+01 
1.91£+01 
:!.2tiE+01 
2. f,:;[+(l] 
2.76E-t01 
3.04£+01 
~-t. 6 5E+ 01 
4.25£+01 
-l.i&E+Ol 
5.70E+Ol 
6.i-IE+01 
B.4lE+01 
1.00£+02 
1.00E+02 

TSI AERODYNAMIC PARTICLE SIZER 
I 

FILE NAME: OUT5 13.006 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1; 
1~ 

1 9 
:o ,, . 
...;! 
') ') 

:::3 
~~ 
I.: - ... ,, {..~ ... ~-

o
- I 

::s 
no ..... 
30 
31 
32 
3J 
34 
'-1 -.... ;) 

DIA 
.486 
.504 
• 54 2 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 1 
1 • 1 9 
].~8 

1 • 38 
1 • ~ 8 
1 . 59 
1 . i 1 
1. 84 
1 . ~8 
2.1!:! 
': ,., ~, 
..:.. . .;. .. 
~.-1:. 

:: • fi ~I 
2.83 
3. Ofa 
3 ,. -

• .,; I 

:.;.f2 
') -s ,. . ' 
-!.06 
·L :.-; i 
4.69 
5.04 
5.~2 
- C.t) 
~ • C•• 

r 6 6 'J6 ""1 • -

3i 6.73 
38 7.23 
39 i.ii 
~0 8.35 
-t1 8.97 
4 2 9. 64 
~3 10.3 
4 4 1 1 • 1 
.J5 11.9 
46 12.8 
.J7 13.8 
-t8 1-J.S 

> 15.-t 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

9.60£-04 5.90£-04 
3.60E-04 2.88£-04 
7.20£-04 6.65£-04 
1.56E-03 1.66E-03 
2.52£-03 3.09£-03 
2.64£-03 3.76£-03 
3.24E-03 5.33E-03 
3.24£-03 6.15E-03 
6.60£-03 1.45£-02 
6.84E-03 1.73E-02 
6.84£-03 2.00£-02 
6.36£-03 2.15£-02 
7.56£-03 2.95£-02 
6.00E-03 2.70£-02 
9.~6£-03 5.18£-02 
G • o·o r- o 3 3 • 6 or-o 2 
9.60£-03 6.66£-02 
R.~0£-03 6.i3£-02 
7.f:SE-03 7.10E-C2 
P..28E-03 8.84£-0Z 

MASS 
4.3iE-08 
2.42£-08 
6.01£-08 
1.61E-07 
3.22£-07 
4.21£-07 
6.43E-07 
7.97£-07 
2.02£-06 
2.59[-06 
3.22£-06 
3.71£-06 
5.48£-06 
5.39£-06 
1.11£-0!1 
8.30£-06 
1.65£-05 
1 -o- "-

• I "'t.- '' ~ 
? "3...--'~~ -•'--"- "".,/ 
? -nr r,-.. • I • -,.~ 

~ -n- n~ 0 1 1- ~~ 2 se- n-'; • t~ ... ~ - ~ ~ c;, • -a t. ... \.: .. • wl :.. - ..... :l 
- n'[ n~ 8 n~- rn t) s-- ~-
: 1 t1 -t - '- i ,., • V ,'1 t_ - \ ; ., -. • ' :'J t.. - ,• :" 
4 • ,.. - r 3 L' t• ;.J- (' #J ~ () (J- (" • ~ • :-' ~ !. - \I C• • \.: • .!. - : - ._.. • C• ~ - J :.• 
- . ( - ~,., 1 ').,- (\ 1 .. ,. 0- (•-
:. • .., "J t. - V " • \, - t. - \,J ""' • .:. I ~ - • :> 
~ ~~r-o3 o ·-~-~~ • 1-~-o-,.~... ~·1'- u- ~. 1- ~ 

5.~0E-03 1.37E-01 6.4'iE-05 
f.O~E-03 l.47E-01 7.~9£-05 
- ~~- o3 1 -8- 01 9 --~- o· :" • -~·t.- • I t.- • 1;~- :> 
2.04E-03 i.95E-02 4.6i£-05 
'~ •c- Q':! 1 .,.._ 01 9 c..o- n-v•1~L- '"' .~tt.- .o~L-~~ 

3.00E-03 1.~£E-Ol 1.06E-0~ 
3.00£-03 1.80£-01 1.31£-04 
3.36£-03 2.33E-Cl 1.82E-04 
~.5~£-03 2.02£-01 1.iOE-04 
~.-tOE-03 2.22£-01 2.01£-04 
1.-t~E-03 1.54£-01 1.49£-04 
1.£.££-03 2.0iE-Ol 2.16£-04 
1.6££-03 2.39£-01 2.68E-04 
2.40E-03 3.95£-01 4.i6E-04 
l.~OE-03 2.2€E-Ol 2.95£-04 
6.00£-04 1.32E-Ol 1.83£-0-1 
l.OSE-03 2.7~£-01 4.09£-04 
9.60£-04 2.S1E-01 4.51E-04 
~.60E-04 3.24£-01 5.60£-04 
1.C8E-03 4.21£-01 7.82£-04 
8.~0E-04 3.78£-01 7.55£-04 
2.04£-03 l.OSE+OO 2.27£-03 
6.00£-04 3.60E-01 8.30E-04 
9.60£-04 6.66£-01 1.65E-03 
0.00£+00 O.OOE+OO 0.00£+00 

1.85£-01 i.i8E+OO 1.08£-02 

CUMULATIVE X 
NUMBER SURFACE 

5.18£-01 7~59E-03 
7.12E-01 1~13£-02 
1.10E+OO 1.98£-02 
1.94£+00 4.11£-02 
3.30£+00 8.09£-02 
4.73£+00 1.29£-01 
6.48E+OO 1.98E-01 
8.23£+00 2.7iE-01 
1.18£+01 4.63E-Ol 
1.55E+Ol 6.85£-01 
1.92£+01 9.43E-01 
2.26£+01 1.22E+OO 
2.67E+Ol 1.60£+00 
2.99£+01 1.94£+00 
3.53£+01 2.61E+OO 
3.85£+01 3.0iE+OO 
4.3iE+Ol 3.93£+00 
4.83£+01 4.79£+00 
- ?·~ 01 - -lE OC o •• "S-+ ~. r + 1 

5.69E+01 6.8~£+00 

S.O..;E+Ol 7.f9E+00 
6.3~£+01 8.9~£+00 
(.~ (" 1 .... 0 1 ° (; .. - f). () Vo • t.'r .,, •. tJ.!.+~.· 

f S ··- .... 1 1-:~E -· . ~~+UJ • ~ +Ul 
i.14E+01 1.~5E"'V1 
7.-t~E+Ol 1.~3E+01 
7.7LE+Oj 1.61E+Ol 
i.9SE+Ol 1.8-t£.;.01 
8.10E+01 1.95£+01 
8.28£+01 2.1:Eotf;l 
u • - E c· 1 '' .. - - · ,, 1 c: • -j ~ + I ~ • .,'\ :l !. 't 

8.61£+01 Z.5f.£+Cl 
8.19£+01 
8.92£+01 
9.05£~01 
9.13E+01 
9.22£+01 
9.31£+01 
9.44E+Ol 
9.51£+01 
9.5-i£+01 
9.60£+01 
9.65E+01 
9.70E+01 
9.i(E+01 
9.81E+Ol 
9.92£+01 
9.95£+01 
1.00£+02 
1.00£+02 

, s··- r, 1 -. Cl~+\.! 

3.11£+01 
3.-12E+01 
3.62£+(;1 
~i. B9£.,o01 
4.l9E+Cl 
4.70£+01 
4.99£+01 
5.16£+01 
5.51£+01 
5.87E+01 
6.29E+Ol 
6.83£+01 
i.~2E+Ol 
8.68£+01 
9.1~£+0] 

1.00£+02 
l.OOE+O~ 

MASS 
4.06£-04 
6.31E-04 
1.19£-03 
2.68£-03 
5.68£-03 
9.59£-03 
1.56E-02 
2.30£-02 
4.1iE-02 
6.58£-02 
9.5iE-02 
1.30£-01 
1.81£-01 
2.~1£-01 
3.34E-Ol 
-l.llE-01 
5.6f:E-01 
i.31E-01 
9.19E-Ol 
1.17£+00 
1 • 4 ::!E+t·O 
:.69E•JC• 
1 o-r n~ ••• : ~l-t) 

:. ~6'£+(;(J 
:: • : !· r + (~ c 
2. ~. 5 E+ (,U 
-t. Of·E+OO 
-1. ~f,£..-0( 
. •. c..·r ~-:•. ~" c ... u ll 
€.20£+(}0 
7.::SE-t00 
8. 50£+(10 
1.c:;:r~o1 

l . 1 eE+O 1 
1.36Eot01 
1.:.0E+Ol 
1.70E+Ol 
].95£+01 
2.3!-lE~Ol 

2.67£+01 
2. 84 [+(i 1 
3.22£+01 
:-l.64E+01 
4.16£+01 
4.88E+Cil 
5.59[+01 
i.70E+Crl 
s . .;7E+C1 
1 • 00£+('2 
1. OOE+C.:2 



...... 
0\ w 1 

I 

"' 

TSI AERODYNAMIC PARTICLE SIZiR 

FILE N~~E: OUT5 13.007 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 S~~PLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1€ 
17 

. 18 
19 
::o 
!:' 1 
'·? --.... J ...... 
..., . 
-"" ,, -... o 
:6 
,. -
..: ' 
28 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
. 964 
1.03 
1. 11 
1.19 
1. 28 
1.38 
1. 48 
1.59 
1 • ; 1 
1.84 
l • 98 
:?.1:! 
2.::8 
? 1 :. ....-s .... 
') t: ., 
~ •• '11 

2.83 
3.05 
3 ,.,~ 

• .:_ I 

3 • , 
.:l. 

29 3.78 
30 -1.06 
31 4.~i 

32 4.69 
33 5.0~ 

34 5. 4 2 
35 5.82 
36 6.26 
37 6.i3 
38 7.~3 
39 7.77 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER 

1.08E-03 
6.00E-04 
4.80E-04 
1.32E-03 
1.92E-03 
2.40£-03 
3.36£-03 
3.96£-03 
3.96£-03 
5.28£-03 
6.84E-03 
5.16£-03 
7.44£-03 
5.76[-03 
6.24£-03 
6.8A,E-03 
5.6-i£-03 
6.i~E-03 

6.00E-03 
5.i6E-C2 
5.~(.1£-03 
5.0~E-l13 
f .. -~ Of-(:3 
6 . 1 2£- [: :i 
5.1€£-03 
~.7Gf-C3 
•J 3""•-03 .... • o_ 
'• ~ c ;- r.
-• lv--uj 

SURFACE 
6.74E-04 
4.80£-04 
4.43£-04 
1.40E-03 
2.36£-03 
3.42£-03 
5.53£-03 
7.52£-03 
8.68E-03 
1.34E-02 
2.00£-02 
1.74£-02 
2.90E-02 
2.59E-02 
3.25£-02 
·L11E-02 
3.91£-02 
5.3SE-02 
=- ::;.q:·-o? 
~-""""~ -
6.15E-C2 
6.6€£-('2 
i.18E-0~ 
~· ~eo-_ n •; 
--~. V C:• ~ V-

1 , c ';:- ,. 1 
• .. u- v 

1.13£-0l 
6.99£-02 
9.S2E-02 
9.32£-02 

MASS 
5.03£-08 
4.04£-08 
4.00£-08 
1.36£-07 
2.46E-07 
3.83£-07 
6.66E-07 
9.75£-07 
1.21E-06 
2.00E-06 
3.22£-06 
3.01£-06 
5.39£-06 
5.18£-06 
6.96£-06 
9.~iE-06 

9.68£-06 
1.43E-05 
1 :.er-e:. . .., .., ... .., 
1 • 89£-(15 
2.20E-05 
..., --- n· ... o:.t_-,,~ 
3.3~E-05 
.:: . i 5E- (; 5 
4 c (.• ~- ,~, .... o- \.~ 0 

".) .. .~·r_.,,. ...,,...,j_ \.•~ 

4.9~E-J5 

5.09E-05 
:.o~E-03 1.03£-01 6.04E-05 
3.2~E-C3 l.46E-01 9.20E-05 
l.~~E-03 i.49E-02 5.0SE-C5 
l.S2E-03 1.15£-01 8.40£-05 
2.28£-03 1.58E-Ol 1.2~E-04 
2.~0E-03 1.92£-01 1.6~E-04 
2.04£-03 1.89£-01 1.iOE-04 
1.68E-03 1.i9E-01 1.i4E-04 
l.56E-03 1.92£-01 2.01£-04 
1.06E-03 1.54£-01 1.i2E-04 
1.44E-03 2.37£-01 2.85E-04 
2.0~£-03 3.87£-01 5.02£-04 
8.40£-04 1.84£-01 2.56£-04 
1.20£-03 3.04£-01 4.55£-04 
1.20E-03 3.51£-01 5.64E-04 
i.20E-C4 2.43£-01 4.20£-04 
4.80£-04 1.8iE-01 3.4iE-04 
1.44E-C3 6.48£-01 1.29£-03 
1.5€£-03 S.llE-01 l.i4E-03 
1.0SE-03 6.48£-01 1.~9£-03 

1.08£-03 i.49E-01 1.85E-03 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.56£-01 i.39E+OO l.OSE-02 

• • 

CUMULATIVE X 
NUMBER SURFACE 

6.92£-01 9.12E-03 
1.08£+00 1,56E-02 
1.38E+OO 2:16E-02 
2.23£+00 4.06E-02 
3.46[+00 7.25£-02 
5.00E+OO 1.19E-Ol 
7.15£+00 1.93E-Ol 
9.68£+00 2.95£-01 
1.22E+01 4.13£-01 
1.56E+01 5.94£-01 
2.00£+01 8.64£-01 
2.33£+01 1.10£+00 
2.81£+01 1.49[+00 
3.1iE+01 1.84E+OO 
3.5iE+01 2.28E+OO 
4.0)£~01 2.8~£+00 

4.3iE+01 3.3iE+OO 
4.SCE+01 4.10£+00 
5.19£+01 ~.e5E+OO 

5.~fE+Ol 5.68£+00 
• rr-·ol 6 -~-·oo ~ • :~ ''!:..er • :~ ..; .t.. 4!" 

6 ,., ..... Dl - • ·- 00 • .:: .:, r_ + l : • ~ :J J: + . 
~ --- 01 ~ --- 00 ~ • :: . ~ + .... • : : t. + 
€.~£E-r{!] 

i.:~E+Vj 

i.-tiE+G1 
- - "'~ . 0. 
l.t.:;,~~ l 

i.E.5E+C1 
c: ,..~-·01 c .• V"":.. 
8.~.;E+01 
8 .... -.01 
.~~~.,. 

8.~bE+01 

8.60E+01 
S.if.E+Ol 
S.SSE+Ol 
8.9~[+01 

9.0SE+01 
9.lt:E+Ol 
9.~5£+01 
9.39E+01 
9.4.;E+01 
9.~2£+01 
S.~9E+Ol 

9.64£+01 
9.67E+Ol 
9.i6E+01 
9.86E+01 
9.93£+01 
1.00£+02 
1.00£+02 

1 . r~ ~ r + c: 1 
j.1~E+Cl 

t.~oE+Cl 
1.41£+01 

.'1 • 5 ..j E + C 1 
.; l . ti c E + C 1 
l.88E+01 
1.~t!E+01 

2.1:~£+01 
..., ".:l-;- 01 -· .... :,._+ 
2.61E+01 
2.e6E+ut 
3.10E,+Ol 
3. :; 7£+01 
3. 5 iE+(Jl 
3.89£+01 
4.42£+01 
4.67[+01 
5.08£+01 
5.55E+01 
5.88£+01 
6.13£+01 
i.01E+01 
8.11£+01 
8.99E+01 
1.00£+02 
1.COE+02 

M.4SS 
4.61E-04 
8.31E-04 
1.20E-03 
2.44£-03 
4.69£-03 
8.21£-03 
1.43£-02 
2.32E-02 
3.43£-02 
5.27£-02 
8.22£-02 
1.10£-01 
1.59£-01 
2.0iE-01 
2.70£-01 
3.5iE-01 
4.46E-01 
5.77£-0l 
i.:!:!E-01 
f .• 9fE-fil 
1. 1 OE+ C•i1 
1 • ~~ ~ r + (! C; 
1 • f"H E + e:r, 
•l r. L ::- C · · . 
- e VC'-~ 1,.: 

~ • 5 ~-= E ~ C: {1 

2.24£-ro:· 
~~ • 2 9 E + ;-__, {; 
3.i€E+f:G 
~.31E+OC• 

5.1sr~oo 
~ L• ,. £ C r 
:l. u4 + 1 v 

6.~9E+tJ 
7.53[T00 
9.01[+00 
l.O€E+Ol 
1 ?,_ o~ 

• --t.+ l.o 

1.~0E+Ol 

1.56E+Ol 
1.~2E+Ol 

2.28[+01 
•J - '"E+". ,,:,..! V.l 

2.93[+01 
3.~5E+Ol 

3.83E+Ol 
4.15£+01 
5.3-1£+01 
6.93[~01 

8.30£ ... 01 
1.00£+02 
1.00£+(;2 

t~ ·~ ' 
~· , 

TSI A~RQDY~AMIC PARTICLE SIZER 

FILE NAME: OUT5 13.008 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
] :: ... 
16 
17 
lF 
19 
::!0 
~] 
t; r::. 
, . •; - '-' 

~~ 
.,:. - ... 
~f. 
,.-
.. I 

~B 
~9 
•. 0 .J' 

31 
•J? ... _ 
33 
34 
'l -..,;) 

36 
3i 
:;a 
39 
.;o 
41 
42 
~3 

44 
45 
46 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
. 964 
1.03 
1 • 1 1 
1.19 
1.=."8 
1.28 
l . .; 8 
1 . 59 
] . i l 
1 . ~:~ 
1. 2g 
:. . 1 ~ 
~.:c: 

:: .... '~ 
::.L·l 
::.S3 
•• r- -
.:. . • l.' 0 
,_ ,., -
..: . . -' 
') :. ? "' . , ... 
3.78 
.;.06 
·L3i 
4.69 
: .• 0~ 
5. -~ 2 
. 8" :::. -
(1. ~ G 
6.i3 
- ? •. 
, ... .j 

I • I I 

8.35 
8.9i 
9.64 
10.3 
) 1 . 1 
11 . 9 
12.8 

4i 13.8 
~8 1·L 8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

1.20E-03 7.57E-04 
1.08£-03 8.64E-04 
1.20£-03 l.llE-03 
1.20E-03 1.28E-03 
1.44E-03 1.77£-03 
3.24£-03 4.61E-03 
3.84£-03 6.32£-03 
4.92£-03 9.34E-03 
3.36£-03 i.37E-03 
5.~0£-03 1.3iE-02 
6.24£-03 1.83£-02 
6.60£-03 2.23£-0~ 

6.72£-03 2.62£-02 
i.44E-03 3.35£-02 
8.40£-03 4.37£-02 
fi.2~E-03 3.75£-02 
S.l~E-03 4.24E-02 
fi.S~E-03 5.4BE-02 

HASS 
5.68£-08 
7.27E-08 
1.00£-07 
1.24£-07 
1.84£-07 
5.17£-07 
7.62£-07 
1.21£-06 
1.03E-06 
2.05E-06 
2.93£-06 
3.85£-06 
.J.87E-06 
6.68£-06 
9.3iE-06 
8.64E-Ct6 
1.05[-05 
1.46E-05 

6 ~·~ o~ - -~- c·? , ~-- o~ • .:.,, .. - " 0 • I I .t.- J- • • t._;:.t.- 0 

5.~8£-03 ~.64£-02 1.73£-~5 

= ~~E-03 6 °lr-o? ~ ~=•-o=-..., • ..,... .c.. ... - _._ ........ .., 

1 • I;" -~ 6 ?"''[ r,') ., '>"£ r,~ 
-1 • -1 .... - - \J "'~ ••.• - - \.• • - • - .. - "' :') 
. rnr-c~ ~ gn~-c~ ~ c~r-o::; , . ... '· - . ,) \,; . .. "' - . - - . \.• " .... "' 
, c 0 - 0 3 8 " c £ C '' .. 6 , E " -.... (. "'". t.- . • ""c; - - ,1. • -s - \.f ~ 

, ~~--03 1 ocr-o~ ' ~~r-"~ ""t • ., .. .t. a Ci - , t I • • \,oi "'-• 

3.S~E-03 9.72£-0~ ~.SCE-05 

3.2.;£-03 9.4iE-02 ~.82E-05 

3.35£-03 1.13£-01 6.20E-05 
2.i6E-03 1.08E-01 6.32£-05 
~.S~E-03 1.19£-01 i.50E-05 
2.52E-03 1.31E-01 8.88£-05 
9.60£-04 5.i6E-02 4.20£-05 
2.04E-C3 1.41E-Ol 1.11£-04 
3.0CE-03 2.40£-01 2.02£-04 
1.80£-03 1.66E-Ol 1.50£-04 
l.~OE-03 1.28£-01 1.24£-04 
2.~0[-03 2.96£-01 3.09£-04 
l.~2E-03 2.73£-01 3.0iE-04 
1.20£-03 1.9iE-01 ~.3SE-O~ 

1.56£-03 2.96£-01 3.84[-04 
9.60£-04 2.10£-01 2.93E-04 
1.32E-03 3.34£-01 5.00£-04 
6.00£-04 l.i5E-01 2.82£-04 
7.20£-04 2.43£-01 4.20E-04 
i.20E-04 2.81E-01 5.21£-04 
1.20E-03 5.40£-01 1.08E-03 
8.40E-04 4.3iE-01 9.3tE-04 
1.32£-03 i.92E-Ol 1.83£-03 
1.32E-03 9.15£-01 2.2iE-03 
0.00£+00 O.OOE+OO O.OOE+OO 

1.60£-01 7.22£+00 1.06£-02 

CUMULATIVE " 
NUMBER SURFACE 

7.49£-01 1.05£-02 
1.42£+00 2.24E-02 
2.17£+00 3.i8E-02 
2.92E+OO 5.54£-02 
3.82£+00 7.99£-02 
5.84£+00 1.44£-01 
8.24£+00 2.31£-01 
1.13£+01 3.60E-01 
1.34£+01 ~.62£-01 

1.68[+01 6.52£-01 
2.0iE+01 9.04E-01 
2.48£+01 1.21E+00 
2.90£+01 1.!8£+00 
3.36E+01 2.04£+00 
3.89£+01 2.64[+00 
4.~8£+01 3.16£ ... 00 
4.6tiE+Ol 3.i~£+00 

5.09E+Ol 4.51£+00 
~ ·c-- 01 - .. ,~ O(l O.;oL+ ~-~·-+• 

5.81E+Cl 5.C9F+00 
6 1 -- 01 - c··-·clfi , 0 ~ + : o I .. ~ t. T • U 

6.-;:?.E-+Cl 
6.f9ET01 
6.98[+01 
- ~c~+01 
'·-~-
7. 5 :~ E ~ 0 1 
i.i::0£+01 
i.91E+01 
8.11£+01 
e.zsr~ot 

8.~3[+01 

8.49E+01 
8 ,. r..- . ,, .. 

.c.;!.-rvJ. 

B.81E+01 
8.S:.:E+Ci1 
9.00£+01 
9.15E~Ol 

9.2iE+Ol 
9.3~£+01 
9 . .;4£+01 
9.50[+01 
9.58£+01 
9.62£+01 
9.66£+01 
9.71E+Ol 
9.;8E+01 
9.E.;E+Ol 
9.92£ ... 01 
1.00£+02 
l.OOE+02 

- C.'·- 1'0 I • ..,vL+'-• 

8 . 1:: f E .. C: () 
l .OlF+Cl 
l,jfETC'1 
J.::SE+C;) 
1 • -i :.: E + C· 1 
j. :.8[.,.01 
1 -·-··] • I .. ~.:. ~ 'J 

1 ~0£'"1 .a. • V .. - ..,. ,. 

2. C;&E + (i 1 
2. 16£+{11 
·· .. -r·ct .;.~:.·..,.: 

::.68E+01 
2.~1E+Ol 
3.09E+01 
3.f,CE+01 
3.&££+01 
.J.15E+Ol 
4. !.(::£+01 
4. of•E+Ol 
5.32E,..01 
5. !:6E+01 
5.90£+01 
6 ·J~·•+'•1 ... ~- \. 

7.03E,..01 
i.€-1E+01 
8.73£+01 
1.GOE+02 
1.00E+02 

~JASS 

5.34£-04 
1.22E-03 
2.16£-03 
3.32E-03 
5.06£-03 
9.92£-03 
1.71E-02 
2.85£-02 
3.81[-02 
5.74£-02 
8.50£-02 
1.2JE-01 
1.6iE-01 
2.30£-01 
:L 18£-01 
3.99E-01 
4.9£E-Ol 
6.3f.E-Ol 
i.90E-01 
S. f,~E-Ql 
1 • 1 6 E+ (tO 
1.3£E+OO 
1 ,.,)-. 00 . \· ":. ~ 
1.~7E+Ci0 

2.-J1E+CC 
? 8 :. E • '· !i 
- • •.1 • • Vv 

~'. :H:E+ 00 
J.E8E+CO 
.J. ·HiE+ CJG 
: . . 18E+ C!O 
6. C·2E,.C•0 
6.41E+Ci(t 
- ~·-·eo I o "I :• r_ T : 

9.36£+00 
l.OSE+Ol 
1.19£+01 
l.~8E+01 

1.77£+91 
2.0C:E+01 
2.36£+01 
2. 63E+Ol 
3.10E+Ol 
3.37E+Ol 
3.i6E+O! 
4.26E+Ol 
5.::7£+01 
6.15E+Ol 
i.SiE+Ol 
1.00£+02 
1.00E+02 



i;t_ .. 1\ 

~ 

~ 

CHNL 
( 

1 
2 
3 
4 
5 
6 ... 
I 

8 
9 

10 
11 
12 
13 
}.j 

15 
16 
1 i 
le 
19 
: () 

'·, - .. , ,... 
,, ',; - ... 
: l 
I'J: 
-v 
I, t,.:. -... 
ry• _, 
~·a 

::~ 
~1 ~I 

~1 

~-~2 

33 
34 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
. 964 
1.03 
l • 1 1 
1 • 1 9 
1.28 
1. 38 
1. 4 8 
1 . ~ 9 
1 . ; 1 
1.8~ 
1 ~Q ..... ... . ,., 
~ • .a .. 
'; ,. \..: 
-·-i...J 
~ . -_ .... :. 
') ... 
-. t . .f 

::!.83 
:~ • (J f; 
,_. ~

"" • - I 

3.5:: 
~.iE 

4.C6 
·L :S 7 
4.f~ 

:.04 - ~ ,. 
n.-ti. 

35 5.f.2 
... 6 6 ''6 .... . -
3i 6.i3 
38 7.23 
39 i.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
.;s 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.-1 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 13.009 
CALIBRATION: 01-01-1980 SN 149 

01-01-1980 
SAMPLE TIME: 500 SEC 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SCRFACE 

9.60E-04 6.02£-04 
9.60£-04 7.68£-04 
1.08£-03 9.97£-04 
1.68E-03 1.79£-03 
1.92E-03 2.36£-03 
2.64E-03 3.76£-03 
3.48E-03 5.72£-03 
4.20£-03 7.98£-03 
6.48E-03 1.42E-02 
6.i2E-03 1.70£-02 
5.88£-03 1.72[-02 
6.48£-03 2.19£-02 
8.04£-03 3.14£-02 
5.i6E-03 2.59£-02 
9.00£-03 4.68E-02 
7.20£-02 4.32E-02 
e ~?~-c~ ~ 91£-0? ....... __ ,,... ..... . -
~ ;~E-O? 1 4 ~£-0? .., • "' - ,. -t • ., ... ~ 

€.£4£-03 
G.f.OE-03 
~ r;.c~-"'4 '.vc. •. \......, 

6 30t" "·2 ·~~~-v 

i.O-iE-02 
- ~·- ('? I ..... - . . -,. - . -

MASS 
4.50£-08 
6.46£-08 
9.01£-08 
1.73£-07 
2.46£-07 
4.21£-07 
6.90£-07 
1.03£-06 
1.98£-06 
2.55E-06 
2.77£-06 
3. ;.8£-06 
5.82£-06 
5.18E-06 
1.00£-05 
9.96£-06 
1.46£-05 
1.18£-05 
1 81 ;-_r,:. . .. , ..... 
? 16~-"= -. - \.• .. • 
? ~c~-o=. -•v..,_ ,.. 

: •. ' f ,., •.; ..... _,_. -\.... .... ~ ~r,t"-"" ? 6-~-~~ 
• • ~· •- '-' • ~ • I - '-' ""'' 

t . : .j::- (: :. 
-i • ~ ~ E - f• :~ 
~.CCE-G? 

2.JJE-~3 

3.~~E-C~ 
::; • 7 ii E- t:1 

1.03E-~1 3.9JE-~5 

2.~3£-02 3.~5E-05 
t:' -c.:- ()~ ~ C(;- , .• 
'-: • :.c,!,.- • ._ • c~-:..-'-;:'l 

; • 5 ~ E - (I 2 3 • 5 9 E .. ,, 5 
1 1(~-nvl :. ~C£-0~ . . - "' . ...., ... "" 
"' ., ~.,.. .-. 2 - "o E '· -:"' • ,._. - t. - \,.1 :i • '-' ...., - V ::-; 

? -rr o~ • ·-- 01 8 -1- o-.... 1.;.-.! .!.-:~~- .o .::..- 0 

l.~CE-8Z i.O~E-02 4.42£-05 
1 ~~--c~ u ~er-n~ 6 3,£-o= 

.c;.vt. .... "''"""' U.. • "" OJ 

~.7€£-0~ 1.66E-01 l.~lE-04 

2.itE-03 1.91E-01 1.50£-0~ 

~.16E-03 l.i3E-01 1.~5£-04 

2.0~E-03 1.89£-01 1.i0E-04 
1.80£-03 1.92£-01 1.8iE-04 
1.68£-03 2.0iE-01 2.l6E-04 
2.~0E-03 3.42E-01 3.83£-04 
2.~BE-C3 3.i5E-01 -1.5~£-04 

1.€8£-03 3.19£-01 4.13£-04 
1.0eE-03 2.3iE-01 3.30E-0~ 

9.60£-04 2.43£-01 3.64£-04 
1.20£-03 3.51E-01 5.64£-0~ 

1.08£~03 3.65£-01 6.30E-04 
1.20£-0~ 4.68£-02 8.£9£-05 
S.~OE-04 3.i8E-01 7.55E-04 
4.80E-04 2.50E-01 5.35E-04 
l.OSE-03 6.48£-01 1.49£-03 
9.60E-04 6.66E-01 1.6:£-03 
0.00£+00 0.00£+00 0.00£+00 

1.69£-01 6.81[+00 9.25E-03 

CUMULATIVE X 
~U~BER S~RFACE 

5.68£-01 8.83£-03 
1.14£+00 2.01£-02 
1.78E+00 3.48£-02 
2.77£+00 6.10£-02 

·3.91£+00 9.56£-02 
5.47E+OO 1.51£-01 
7.53£+00 2.35£-01 
].00[+01 3.52£-01 
1.38E+Ol 5.61E-01 
1.78£+01 8.11E-01 
2.13£+01 1.06£+00 
2.51£+01 1.38[+00 
2.9SE+01 1.85£+00 
3.33E+01 2.23E+OO 
3.86£+01 2.9]£+00 
4.29E+01 
A -c-·o1 ;.1.1:.,. 

- ] r, ~ 01 ~. - -+ 
5. f ~ E ~ r~ 1 
5.?-::E+~)) 

6. ::: fE ~ t' 1 
r. :' f · r.1 '-' . . . .. ... \,.. 

f.9fE+C1 
i.::E~{l 

7.~~£-l.il 

7. ~;;£+(}] 
-, • 8 :' E + ~ 1 
- f···- (;} f,;i~L+· 

t.:~£.,.[)1 

~'.::. -:::+01 
e.:.r£+01 
tl • f; -1 [ + (J 1 
e.71£+0l 
8.&4£•01 
8.~€E+Ol 

9.(;6£+01 
9.1fE+Ol 
9.2.0£+01 
9 . .;-i£+01 
9.5.;E+Ol 
9.€CE+01 
~.66£+01 
0 _,-r- 01 
v o I_:._+ 

9.i9E+Ol 
9.eCE+01 
9.8f.E.,.01 
~.~&E+Ol 

9.94£+01 
1.00[+02 
1 • !:0£+02 

3.5f~E+OO 

·l. 4 2E+OO 
5.06£+00 
5.&9E+CO 
i. 03E+(J0 
8 . (; P. £ + (; 0 
s.::oE~oo 

j.07F~Ol 

l.l~E·C1 
- •.;<.,:-+: .. 1 '·-··--
1 • -~ C· f ~ C· 1 
l • f, 7 E + (: 1 
l,7lE+C:l 
1 ' c.. '.' ;- ., ~-· .1. .· ... -- "" 
2". 0~ E +{: j 

2·.1t;E'T01 
:: .. nE+Cl 
:!.£HE~Ol 

2.9-1E-+-01 
3. ~ 2 E+ (,1 
::i.5CE+Ql 
:i. 80E+O 1 
-1.31E-t01 
4.of.E+01 
5. :-:~E+Ol 
5.6iE+01 
6.03£+01 
t.: ~ ..... r.l 
u • :J ._. .t. +~I 

i.OB£+01 
7.15£+01 
i.i0£+01 
!LOiE+ul 
9.02£+01 
1.00[+02 
1.00£+02 

MASS 
-1.87£-04 
1.19£-03 
2.16£-03 
4.03£-03 
6.69£-03 
1.12E-02 
1.87E-02 
2.99£-02 
5.13E-02 
7.88£-02 
1.09£-01 
1.50E-C1 
2.13£-01 
2.69£-(ll 
·· .. -r ,., 1 ~ • I I -'-• 

4.8f.E-Cl 
c. 4 ~iE- en 
i. --=-oE-·'·.; 
~. f fE- ~~ ~ 
, ',; 0 :"" .... , 
... . .. -. \.• \. . . ~.:.- , 
• • -t (_; !. + ~ ~· 

- r -1 ---. .. \- .. ·' 
., 1- ... .,.. ... 
- • • ..:.. -!" ~ .... . . - , - . 
- • .. ·-t=~~ .. 

,, - - . :: . c.!: . .:. ~ ... .... : ~ . 

~.- .. ._1" ,. 

•. c..--·- •• 
.:.•.(;.e.:.~-.~ 

. ;.~:=t;.:~J 
~ • :"' f. r ., c ~ · 

- . 
~ e.::E~~:... . . 
E.f.~E+~·:· 
- c.. •. [ • ) 
I o C' ,.: + li' 
~. ·l f, E+ ~<> 
1 . l (; E ~ !.J 1 
1 • 2 ~· E~ 0 ~ 
].-19£+01 
l.i~E+Jl 

2. 1 t E + C• j 

~. 6 :.; E+ 0 j 
: ~ • C1 i E • ~~, l 
~{. ·i ::l:::: + (; l 
~~ • 8~[T C} 
1 ... - Cl "'I ...... ~~~ . 

!..llE""Ol 
- '). ~ . ~ 1 :1 o- J -TU 

iL o~r+::1 
E.60E-P01 
8.2~£+(:j 

1.oor~r2 

1. OCE.+G2 

'• I. •· •• : -
~ . 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
l 4 
15 
16 
1 i 
1 £ 
1 9 
::o 
,, . _ ... 
, ·, '• 
' I '~ 

::~ 
~ ' -..... 

::6 
,.. -
~ . ... 
28 
,., a 
-.., 
30 
31 
·~ I) 
~·-
33 
34 
:15 
~~6 

LAST 

DIA 
.486 
.504 
.542 
.581 

6?-... ~ 
.6i3 
.i23 
.ii7 
.835 
.897 
.9C4 
1.03 
1 • 1 1 
1 • l 9 
1.28 
1. 38 
l . .; 8 
• -9 l • :· .. 

1 . :- l 
l • ~ -1 
1 (.. ., 

• • t: 
': , r, -... -
•; '· t_: -. - "' 
:: • ..;5 
I • : ~ 4 - ..... ~ 
:-.s3 .. .. ... 

I I • "" . , .... ~ 
~ ... -
., . -' 
'.; : 'J ..... ,. -
~· . i 8 
~ • :; (i 

.:J. ~; 
-1 • (; g 
:· • ,, -1 - . ~ 
~·-t~ 

:..8~ 

6.::6 
37 5. 73 
38 7.23 
:.\9 i.ii 
40 8.35 
41 8.97 
42 9.64 
43 lO.:i 
44 11.j 
45 11.9 
-16 12.8 
47 13.8 
-18 l·LB 

) 1 5. ·t 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER -- . . 

FILE NAHE: OUT5 13.010 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 

DENSITY: 1 
500 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

7.20£-04 4.56£-04 
7.20£-04 5.76£-04 
6.00£-04 5.54£-04 
9.60£-04 1.02£-03 
1.56£-03 1.91E-03 
2.64E-03 3.76£-03 
3.36£-03 5.53£-03 
4.08£-03 7.75E-03 
5.04£-03 1.11E-02 
6.i2E-03 1.70£-02 
5.i6E-03 1.68E-02 
6.i2E-03 2.27£-02 
i.20E-03 2.81£-02 
5.1€£-03 2.32£-02 
7.08£-03 3.68£-02 
6.96£-03 4.18£-02 
i.20E-03 4.99£-02 
i.f:BE-03 6.l5E-02 
c •r- o~ - --r C? .. • ; ..... t..- V ( • I : - -

c. - '• E ,. 3 ... j - - ,, 

4 • 8 C: E- 0 3 
~ 1)~:='-03 ' . - '-'-

.; . F ~: E- 0 3 
~.1(;E:-03 

f:.if£-03 
':i -r)=--o· 3 -.· . ' -.... 
~ - ll .. - : ,.. '··- C3 -.. ..._- . 

f:.l5::-03 
, , I lOo- I ,. . ,., .... ,. 3 
-•,v.-- \." 

i.17E-02 
- 9' .. £-"? :J. - \.-

i.f~E-02 
- () c E- "') l,c;,_ \.-

9.i9E-G2 
1.13£-01 
9.4~£-02 
- o,..- "'} I ' .. _., . ,.__ ...,._ 

1. i4E-Cl 
9.35£-02 

HASS 
3.43£-08 
4.85£-08 
5.01£-08 
9.89£-08 
1.99£-07 
4.21E-07 
6.66£-07 
l.OOE-06 
1.54£-06 
2.55£-06 
2.71£-06 
3.92£-06 
5.22E-06 
4.64£-06 
i.90E-06 
9.63[-06 
1.24£-05 
1.64£-05 
2.:=2£-05 
2.:.!0£-05 
J c==--c·= • ... .. .. • .. 1 

~ a-- c-
-·""'~- J:'l 
~·. 0: E- C 5 
4.0lE-Of. 
A ,..,..._ "-

": • t t . .t..- ~· 0 
• '6£ ". , • "'I - \1 ::: 

3 --~ o-,.::;,_-.:l 
n - ,., E " .. 
:t.~ .. -vn 
- • ,, - G-. .... ... ~- '"" "" ...... _ y 

~ •. '-' ~ - 0 3 - : 6 - - (l r, 1 - - - - " ,::: ... oo_ 1 • ...., .t. ~ -:.ttt. "'"" 

'J •· C• ~ C 3 1 1 O ...- 0 1 8 ,.. • - 0-
-I ~C:·-- I • -t:.- .\., .. !,.- ;) 

:.40£-03 1.~4£-01 1.0f£-04 
~.04£-03 1.41E-Ol l.llE-04 
~.0~£-03 1.6~E-C1 1.37E-C4 
2.~0£-03 2.22E-01 2.01£-04 
~.O~E-03 2.18£-01 2.12£-04 
l.SOE-03 2.2~£-01 2.32£-04 
l.~0E-03 2.56£-01 2.87£-04 
l.6g£-03 2.i6E-01 3.33£-04 
1.~0£-03 2.28£-01 2.95£-04 
1.20£-03 2.63£-01 3.66£-04 
S.OOE-04 1.52£-01 2.27£-04 
1.44E-03 4.21£-01 6.iiE-04 
7.20£-04 2.43£-01 4.20E-04 
1.08£-03 4.21£-01 i.B~E-04 
9.60£-04 4.~2£-01 8.62£-04 
1.80£-03 9.36E-Ol 2.01£-03 
8.40£-04 5.04£-01 1.16£-03 
1.6~£-03 1.16£+00 2.88£-03 
O.OOE+OO 0.00£+00 0.00£+00 

1.6££-01 i.94E+OO 1.19£-02 

CUMULATIVE X 
NUMBER SURFACE 

4.34£-01 5.74£-03 
8.68£-01 1.30£-02 
1.23£+00 2.00£-02 
1.81E+OO 3.28E-02 
2.75£+00 5.70£-02 
4.34[+00 1.04[-0] 
6.37E+OO 1.74E-Ol 
8.83£+00 2.i2E-Ol 
1.19£+01 4.11[-01 
1.59£+01 6.25£-01 
1.94E+Ol 8.3iE-01 
2.34£+01 1.12£+00 
2.78E+01 1.48£+00 
3.09£+01 1.iiE+OO 
3.52£+01 2.23E+OO 
3.94£+01 ~.i6E+00 

4.3i£+01 3.39E+OO 
4.S3E+Ol 
5.3~E:.~o1 
~.;:::+01 

6.03E+Gl 
6.3:E+01 
6 € .- .... 1 . ... :..-...., 
£ • ~!1[T0} 
;.:..:6::~01 

7.~9.t:+C1 

i.63E+01 
7.~5£.,.01 

E. 09E-rt11 
0 • c.:-. , 1 
C'·. J .-t.~ll 

8.:.; ~!E +0 1 
S.-tiE+u1 
S.€0£+01 
8.i2E+01 
8.S£E+01 
8.99£+01 
9.10£+01 
9.20E+Ol 
9.31£T0) 
9.38£+01 
9 . .;5£+01 
9.49£+01 
9.5iE+Ol 
9.62£+01 
9.€SE+Ol 
9.i~E+01 

9.85£+01 
9.90E+Ol 
1.00£+02 
1.00:£+02 

4.16£+00 
!•.lJE+OO 
f.Of.ETOU 
fi.7~E+OJ 

i.7-iE+<:O 
S. 7 :~ E + ;·r 
n o- £ ~ r· 
:'1. ;:l • + ll d 

l.l~EotC"-1 

1. :.fE+Ol 
1 • :"' f E-r :: l 
l . fiE+ (,J 
1 . : (.• =- + ... , • t . .;. - ~ .. 
1 - r. E ( l •• : ::. + ) 
1 • H:; E + ('·1 
I) , 1 ~+~I} _ .... - ....., 

2.~~£+(;] 

2 . ..:9E+Ol 
2.77£+01 
3.0f.E+01 
".J •. '.J ~ G 1 ,-,. • ... ~._.,.,.+I 
~ ~:~r 01 " • '""~ ..... + 
4.00E+01 
4.28£+01 
4.62£+01 
4.S1E+Ol 
5. J.J E+ 01 
5. 6-IE+01 
6.1iE+Ol 
6.i2E+Ol 
i.9('-£+01 
8.53£+01 
1.00£+02 
1.00£+(:2 

~.-\SS 

2.87£-04 
6.93E-04 
1.11£-03 
1.94£-03 
3.61£-0:.i 
7.14£-03 
1.2iE-02 
2.11E-02 
3.40£-02 
5.54£-02 
7.81£-02 
l.llE-01 
l.f,fiE-01 
1.93£-01 
2.60£-01 
3.40£-01 
·1.~4£-01 
:. o~~--'1 ,.. .c.,_. V 

7.o7F-Ol 
I• • 1 - • 1 ...... ·~-....... - lJ 
"' i •; E 0"' .! ••• T U 
• 'J • r + u- 0 _,...,..,_ 
~ :. w;"T· 00 .... -
, u 'J 't"' ~ l• .. • ....... ~-rl!v 
~ • ~- -~ E .r C: 0 
:.". i ~ E+ <HJ 
~ ... r: ~ r + ,. c; 
. .. • - r. ~ .: .e~~+vl; 

4.~iE+OO 

.;.ciE+OO 

. .. -- ~o :r • .,·. :' .t.+ ~ 
t~.:!~E+OO 

7.1t·E+OO 
t'. ~~OE+OO 
9.~~£+00 

l.l8E+Ol 
1.3iE+01 
1. fil E+Ol 
1.89E'+0] 
2.1-~E+Ol 
2.4-iE+Ol 
2.63£+01 
::1.20£+01 
:-i.55E+Ol 
-1.21£.,.01 
4.93E+C:1 
6. fi 1 E+O 1 
i.56E+01 
1.00£+02 
1.00£+02 



~ 

0\ 
Ut 

~~· 
J 

TSI AERODY~AMIC PARTICLE SIZER 

FILE ~AM£: OUT5 15.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 S~ 149 SAMPLE TIME: 500 SEC 

DE~SITY: 1 

CH!\L 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
12 
1 ~ 
1 ~ 
15 
] 6 , -
.1. I 

~ ~: 
~ 0 .. " 

:.:C' 
::1 
, .. 

, . :-
·t.:. -· . -
:. :~ 
::~ 

~ .J 
... . 
·.: ·~ ... ~ 
; J ·.~ .. .... 
:. .; 
~~ ~ 
:-: (~ 
.. -. . 
V' 

:. 3 
~' 0 '-' .... 
• r, 

-. \,1 

-11 
• '1 ...,_ 
-i3 
~ ~ 
-15 
4 t' ; ,--: 

~7 

~8 

DIA 
. 4 86 
.50-1 
.~42 
• 5 81 
.62fi 
.Gi3 
.723 
. i i; 
.8~5 
.f.9; 
• 96 1 
1 . 03 
l . 1 ] 
1 • ] 9 
1 • ~ f 
1 • :· ~ 
1 . ; e: 
• - (I 
l • : .. 

1 • ~ 1 
4 ~- • 

.: . :· -· 
j • :-- ~ 
•, ~ r 1 - . ..:. -
_.:.~ 

-. . . 
:.- . ~ :_· 

., .. -
·., : ,~ 

~- ... -
·~ --;, "" . . . . .-. :-: 
-: ' \,. \..• 

I 'J -
• • I 

• t ~ 
·-: . \. .... 

~ . ~ -~ 
- , r: 

:' • i -

:. '-'' ~ ......... 
I' ,. •• 
(.-' • ..:. t) 

(: -.. . . ' 
- I' •'\ . .· .. 

I I - ,. - -I , ' , 

c..• ·: :' 
C· • ·-·"I 
,. ,, -
·~ . ~ ; 

9 • t; -i 
1 0 • :! 
j 1 • ] 
J l . ~ 
1 :: • F 
1::.e , . .• . ·~ . ·~ 
l - . .., ~: . ~ 

T•)TALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCEKTRATIOr\S 
Kt~BER SrRFACE 

2.96E-02 1.84£-02 
1.8~E-02 l.46E-02 
~.48E-02 3.21£-02 
6.00[-02 6.38£-02 
9.62£-02 1.18E-01 
1.68£-01 2.39E-Ol 
3.02£-01 4.96£-01 
~.96E-01 9.~1£-01 
i.OlE-01 1.54£+00 
8.06£-01 2.04[+00 
E.~6E-01 2.4iE+OO 
P..f1~E-01 2.92£+00 
~.O~E-01 3.~2E+OO 
~.09£-01· 4.09£+00 
~.l2E-81 4.7SE+OO 
E.P.~E-01 ~.31E•00 
~ -~- o, - C1-·~o •. • ,_ V .t.- • :• • C• .1. t'_ ,. \.·1 - . ,,.. ..... ] 
! • ~ '·' =--- ~. 
- ,..,.._ r-1 ·,,._t,.-.,.,1 

r. ·: " ;" - ,, l 
~ . \. "" - \. 

~- . ~!: ~- ~· j 

!"':.•E~-G1 
... . . - ,, "' 
~.41_t.-· .. l 

6.0f:E•00 
6.-;~::-c~ 

7 . :; t: - r~ r~ 
3. ~ -:.-c:~: 
? . :- j: .. f.(. 
~ -·'!':'-'1 
A I "' - .l 

~lASS 

l.3iE-06 
1.23£-06 
2.90£-0G 
6.18E-06 
1.23£-05 
2.68£-05 
5.99[-05 
1.22E-O~ 
2.l~E-O~ 

3.05E-O~ 
3.9F.E-04 
f,.04E-04 
6.5f·E-0-1 
S.liE-0-1 
1 • .02!-03 
1. 22E-03 
1 . .;-1£-03 
1 e:..rr-"" • \.. ... 'J '-. 
1 ff- ,... ... .. - ~ " . . - \.•' 

~ ~ ~ ':'- 'l ~ - . -..... _ ._ ,_ 
~ ~ ,, :-- r· ~ - . ' _,- ....... 
") , ,.. - ,.. ,., 
' .. ". ·~ : .. - . ...·. 
:: I ~.. • F- ~ .. :~ 

CUMULATIVE X 
SVMBER SURFACE 

1.i6E-01 5.14£-03 
2.84£-01 9.21E-03 
4.90£-01 1.82E-02 
8.45E-01 3.60£-02 
J.42E+OO 6.89£-02 
2.41£+00 1.36£-01 
4.20E+OO 2.i4E-Ol 
7.l4E+OO 5.3iE-01 
1.13E+Ol 9.6~£-01 
1.61£+01 l.53E+OO 
2.11E+01 2.22£+00 
2.62£+01 3.0-IE+OO 
3.15[+01 4.02£+00 
3.69£+01 5.1€£+00 
4.2~E+Ol 6.~0E+OO 
~.i6E+01 7.9EE+OO 
5.~6£+01 P.ffE+OO 
f.7CE+Ol 1 .1~!+01 
f.l:.:E-01 
r. =r::r•r·l t""! • " - . . 

r. c i -=- .;. '; i \: ...... _ \. 
7.2~~~CJj 

7 • f ~ r + ~, 1 

.J ·: ~ t' 4- 0• 1 . , .. - . . 
1.t:E~\'-~ 

1 . 7 .~ E + ~~ l 
:: • :~ r r .. :: l 
, ·~'t'+(j -.- -

• - 4 - ...... 
· . • -'I I . . -- \. . . , - " .. 

• la .. - I . . \. •... .... . .. ·: ;:::-: .. :::.·~:l=•J} ,. ! :;... ....... - ~-~ ~ - . .. - ' ., . . -- , . 
• . • ~- I .. · .. - ' .. 
~~ .. : 7::--c·~ 
:· . ~ r· E- :~ j 
. , .... ~~-'.~ 
~··-- \•.,1 

:: . 7 J E- f' i 
:!.:fE-=:l~ 

1.:_;~-01 

1 • -. J =: - C; l 
1 • ~ E E .. ~~ l 
., • ~- c·,..J 
.,"1 • J ·~:.::. ... -

'7 r. -.t.-0"' ..... - ~ 

7.lE:E-02 
:~. 7fE-~;~ 

;: . j~:£-8:! 
.;.s~E-C2 
..;,(:.;E-0:.! ... ,., __ or) 
....... .o ... t..- .. 

:1. 3: E-0 2 
3. i-i£-02 
3.~-..fE-02 

~.1iE-02 
~~ • ~4- j E- 0 ~ 
., c: ~ E- ,... 'J 
- I V.._, \~ ._ 

:::.:tE-02 
•; "1 ;-- 0 ~ ..... ,. - .. 

.. .. - ,. -
I I>- I ...... - -

... . .. - " .. 
~ ... :-.-~·j 

j • ~ -~ ~- (~ : 
, J ,., - . , .• 
..! • _ r ... \· l 

l. JfE•C:l 
l • ~' ~!:- 0 l 
0 • -- J ,. ... • :; ~: .:.. ~ \.1 

E • .; f E • 0 ~~ 
,... .. , .. - . :""\ (' t .• .;, .:.!:.. ~V · 

i.~~E~O~l 

i.C.;E•GO 
i.f~E•OO 

i . ~ C· E + ~! 0 
'i.8JE•CO 
8 , ~ r..:. r1 '' • ~ '- .- • ' \.1 

8 ;;'>[•"·/'\ 
...... - "' \,1 

8 ·':-·o" • "'! ._ t. • V 

8. 90E+C~l 
, 01- ~"~1 
,£ I !.. + \,..' 
1 , .,•+o~ 

....... - .j 

• 'J•-·,..1 j .... :..\,.' 

] • 0 f . '>] . ... . . .,.. ' 
1 ==.-_r.• • ,; '"J!. \/ J 

1 I f {j E.;..~!] 
') ,.., c ... "1 ~ • V ...... ~.._, 

. -- . 
~ I ~I : - •.., " - ..... - ,., ,. - .. ~ -' ..... ' - \ .... 

: t I' 't'- :. ·: 
' . .__ -- "'"',. 
£.\ ' - - 'I-• .: ... .!:. - ~ .• ... ~ .. 

f . : rE:-,. 2 
e .. ; ~ ::- ~ =~ 
t:. t-;-_r-: 
l' • "1 .... - ,. '\,' 

r ,t- ~., 

~·. ~ ~ ~-~~· 

f •. - ,., ~ 
• "1 ""': .:. - '-' .:. 

S.!7E-C:1 
r- ~ -:':"'-"\,· "l ....... ~ '- ..... - . ,... ... ,, "':) 
I, -f .. : .t.-v_:, 

7 • .; 1 ::- :~ ~ 
' - c :" - f•, ~ ... . " - \.. '-

c ,.."• ,.... .. .... • c,,,_- \., , ... 
1.j..;E-C2 
1 , --=--'='' 
-·-·- t...:-

l .... EE-02 
1.s:r-o: 
1. Sf,[-C2 
2.2?!-C2 
2.S7E-~:? 
3. ~ :r-:::! 
~. e:2E-;=: 
~ , ":' .. -(\ ') , .. - ·- ....... 

J . 0 '' E • 0 0 Cl • ') (l! + C 0 0 . 0 0 I-!- t. 0 
l.G9£~Cl 3.~BE+02 ~.7fE-01 

., .. • - . r 1 

.: •• ,.6L•\.· 
, .. --- ~] c.: !-+\) 

~. C'r·::·c~J 
P • :) ~~ E ~ : ~ 1 
g . 1 rE.;.~~ 1 
9 • ~:. <. ~ =: ... c~ 1 
o ,.:•·cl· ...,.--t ..... _ 

:I • 0';:" ... (•1 , .• "'1 ... - ' • 

0 =(·-·tl . . , .. :. ... \. 

~ t: l :- + ('. 
t.,.; • V - , J 

9. t: C E • (i 1 
? . 7 0 E ~ (l 1 
0 -~-.rl ,. • : ~ !. ~ \, 

~. ;-;:E:-~o} 

9.E~E•01 

9 • P.: E ~ ~l l 
o c::-:-..&."1 •' • 0 ,. - • V 

9.S'i!+Ol 
9 " 0 -•01 ,(, .... !:. . 

:l 0 l - + ,, 1 - • ,. t. \.' 
P.93E+Ol 
?.~f.·!:-~j 
0 C;- ~ ~ ')] 
,,. • "' I - . ' 

n cg-·')1 :"' ........ !:., ~ \. 

l.C~E+~Z 

l .0C:E+02 

·;{."·:'".a.·,, - . ... . .... •.''"' 
"" , ... - .. 

• - I .. -. - . 
., :··;-•>j .......... -
... ,-
' • ~· -t =- .L '; : 

1 • 1 ; :::: ... :· ] 
_; . ~ ~ r.. {J 1 
; • f:: :... E + (1 l 
,. , ..... - . ,, . 
·: • :· .:. .:. ,.. \. J 

f-.lf£+(!1 
f . :: ~· E + {. J 
f:.ffE+Cl 
: . • 7 i r. ... () l 
- ,-[+,..~ 
:. • ~ - 'r J 

t:.J!£~01 
(. . 1- . 0 ~ :,--: !,.~ lj 

(' ;.:..-~.-"-(•] 
~ . ,. '\.'.... . . 
l.;. e~I•Ol 
!.j~E·C~ 
- . -- ~·o. '·'1~t. .. ,! 
7.';f.E+C1 
f.l:E+Cl 
e. :.:£E+t·1 
e:. ~rE+ r~ 1 
o 1 ""-::- ... n] ........ __ ... 

1 ,.r.r•'···• 
.! • \' ... - '- -

1 ( ( - . 'l, • :\ t...,.'-.-

~fA SS 
:~.6f•E-04 
6.92[-04 
1.46E-03 
3.11£-03 
6.:~8£-03 

1.35£-02 
2.9~E-02 
6.19£-02 
1.19£-0l 
:?.OOE-01 
3.06£-01 
~ .. tOE-01 
f;.14E-01 
~.=:~lE-01 
"! lr·t:+OO J. • ...: -

i . ..; ~·E .... 00 
, ~· ] ;- .... r. {I 
,.~ _.,..\ 
'; , ' .] f.' '"' (' (I -. ~ - , .• 

~. 7 ~- E + (• 0 
,, .., ,~ ';" . '• ,., 
•- • .; -- ~ .... V 

.! • ( ~ ~ + (· \) 
.- • t" 

., • :-· -J .... ~ ... { 

- . ' ~- :-- ' " . - '·' 
- • ~.. C,l 

I ~ 1 -

-. . .. . . ··: ·- - .. . 
- · .. · :: ~- :: ~ .. . " - .. ,, - .. - . ] 
_,J;:.•~ 

' -• • ' ~ ~ 1 .. . ~ J 

: • i ~ ~- ~-1 

:.f .. t-:: 
j.~}=:~:1 

.. ~ ~ E- :_: 1 
:..1:-~E~~j 
,... ._, , = ~ \ j .:. .. ~ .. 
... . ,. __ 
- • ~, e :.. + (· ~ 
:.: . •- ~- r + ;_; J .. , -- , ] . ... .;.. . _,.._,_.\ 

: . • j j r: + .:.q 
.... •.-- .. ,.,--.::...,.~·] 
.. (·--.-, • ..... ~11 ... . . . - \· .. 
~ • ~- f:' I • (= l 
.; • :~ t-, E ~ (; 1 
~.~'1E+Dl 

:- . :~ ~: r ~ C; 1 
; .• ~ ·i E.._(; j 
5 . : ~~::. 01 
'7 • f~ : E ... (I 1 
~: (' , ; r- oL ,. l .. . ... - \ 

1.f:(;f•C·: 
1. t!'E+C!: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 15.002 01-01-1980 ~ 
LAST CALIBRATION: 01-01-1980 SN 149 SA~PLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
12 
1~ 
1 ; . -
... ;:I 

~f) 

l 7 
"! :· - . . ,, .... .. ' 
.. ,..., 

't ~ - ... 
': ~ 

. . . 
I 

' -
, r - ·. 
r --· 
': ~-' 
- '..1 

:.~ .. ~ 
•. ~I ... 
.: l ... , 
.. -
,~ 'J . "' 
:_.:. j 
.. -.... .. 
:~ (; 
'·-.;: , 
28 
:' ~ 
~0 
-11 . ') 

~-
~3 

-l-1 

·1 :1 
1 ,. 
"f v . -., I 

DIA · 
• 486' 
.50-1 
• r,-1 2 
.581 

6 ")-
• -0 
.6i3 
.i23 -- .. 
• ' I i 

.83~ 

.897 

.96.; 
1 . ~: 3 
1 • 1 1 
• , Q 
1 • " •. 
, ,, 0 . . -.... 
i ··. c: 
.......... C'' 

] •. ; £ 
l . :: ~ 
, - j . . ~ 

~ . =- -i 
, = ~ ,;,. . ... 
,. I • f I 

. . , ~ - . -
- . . 
, :. - , 

... - . ' ... 

" . .. " ., -
•• - "1 ..... -
·~ - .. 
~ . .. 
j • (; f 
. "'.: -
~ . ... 
; ;~ c 

• "J • .,~ 

:- • C· -~ 
• • r, :- . .., .;. 

:: ~- ... 
• ' • l. -

€.:.:6 
"" -"') 
\~ • I ,J - ,, ., 
I • ... ,. 

I • I I .. .. -,_ ... ""' . ,. ,. 
f! . • 9 i 
9. f·1 
10.3 
1 1 • 1 
] : . ~ 
l::.c; 
•• , (J 
J ..... 0 

~8 14.8 
> l:i.-1 

TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

COf\CEf\TRATIONS 
NVMBER StRFACE 

7.20£-03 ~.50£-03 
5.04E-03 4.03£-03 
7.~4£-03 6.87£-03 
1.30£-02 1.38£-02 
2.39E-02 2.93£-02 
4.15£-02 5.91E-02 
7.ZOE-02 1.18E-01 
1.t~E-Ol 2.17E-01 
1.50E-Ol 3.29£-01 
1.GFE-Ol ~.26£-01 
l.iiE-01 ~.1iE-01 
1.~-:t'F.-01 6.07E-01 
1. f'~:E-01 i. !.SE-01 
l.?~E-Ol 8.i5E-01 
l.~~E-01- 9.8lE-Ol 
l.?:E-Oj l.l6E+OO 
, ~ ";' :- - ,, • .1 ~ ., ~ ;" ... 0 0 .............. - \, .... _ ... ~... 
1 -,..- r.~ 1 ··~- "0 " • . \ t. - \, .. .. • .:.- ;) !. + \; \.. 
J : :~-"~ ~ • .,;"•!10 

• ' ' - "' - - • ""! " .. \.· 

J.f"::.-~:: ~.f:~[+0~} 

:. ~ :!:-(: :. SS~•(;{' 
1 . ~ ~- ~ - ~· : : • ~ J F: - ~~ ('; 
.. .. .. - .,. . . --.. ' - ' - :. :~E+:·o 

MASS 
3.36E-Oi 
3.39£-07 
6.21E-Oi 
1.34£-06 
3.05£-06 
6.63E-06 
1.43E-05 
2.81£-05 
4.58E-05 
6.38E-05 
8.32E-05 
l.05E-C4 
1 • 4 1 t- 0 .; 
1.i5E-04 
2.10£-(14 
~.66E-C:4 
"-I ,0':"-r. • 
""''- - \."1 

~.63E-04 

~.10E-D4 
::. "~-:-·!:~ . , . ... - .... ' 
f.~ r r- r .. ~ - - ,. - " "' t.:; ... !,.-\,.·., 

c ·.~--:-_,,. '--·-·- '\,.·-: 

Cl~Mt.:LATt\•E X 
~UMBER StRFACE 

].93£-01 ~.54£-03 
3.29£-01 1.05£-02 
5. 2 9E-O 1 l .·90£-02 
S.iiE-01 3.59E-02 
1.52£+00 i.20E-02 
2.63£+00 1.45£-01 
4.5iE+OO 2.91£-01 
7.6-fE+OO 5.58E-01 
1.17E+Ol 9.63£-01 
1.6~£~01 1.~9£+00 

2.0FE+Ol 2.l~E+OO 
~.5EE+Ol 2.8~E+OO 
~.lCE+Ol ~.81E+00 
3.6~E+Ol ~.89E•OO 
~.13E•Ol ~.C9E+OO 
4 6-- nl - -~r 00 .... ~t+\..J ,.::; .. _ .... 
- l-- o· .. -..... . .. . . - . 
5 . f: E ~ {l i 
() ~,..- ,.... 

) \.-. .. . . ... . . -- ... ~ 

f.; iE-::"'·1 
(. ,. -- . 1 -. ~ .. -. '- ' -
-.:~£ ... ~:] 
- ~ . - .. 1 ' . l-. :... ~ . 

?.lJE+~··o 
~ r. r.· :-.., (' , 
,j • \. :"'\.... ,6 

~.:fE•:•1 
1 . r-::- .a.''] 
• • -f \.o- • \ 

1. C~E-C)! 
: . ~ :. ~~ ~ :· l 
:.:. ::.. E~ :·1 

~lASS 

~.89£-04 

i.82E-04 
1.50£-03 
3.05£-03 
6.58£-03 
1.-13£-02 
~.OSE-02 
6.3-IE-02 
1.16£-01 
l.SOE-01 
.., c:~--01 _.o . .t. 
-~ . ORE- 01 
:- ":'J~-Cl ·'. .. . 
i.':'.;E-01 
, (' ') ;" ... 0 0 ... ~~ ... 
~ •.• .J f" .... ,. (' 
.£ ..... '-'-...,... u 
l • ~ (~ E ~ C~ (J 
:: • : ~ E + =~ c: 
:.: • :. ~ E ~ :' J (~ 

:J • j c· F ~ ·~ c, 
: ... ~ ~ ~- (' ~' 

... 7 r ·:- c~ 

=·· -.. f:-c~· 
• , I' - • -- . -.. - ::.~f:~r.r; ~.~·r!.-::~~ -.~;::-.-.~~ : • : :.. :: ~ :· j ; .• :w : ... ~ 
. .. - ,. . . . -
~ .... - ' 4 .. , - . ,., - --. . --
. . - , -· '• •. - .!.. - .:. - -. - .. r- ;~, ~ 
... . .. - .. ,, 
~· •• ~ .!. - \.. -
~ "! ;-_ ···.: 
" . ... . -
:: .. ~·!E:-C~ 

.. :.. :--- ." ,., 
" . - .... - " -
, ':.. ---::-_ ',r: _ .... __ ,_ 

:. ::.::-r::: 
:.:7::-r:: 
1 ,.. 1 :-- r·! 'J . :"" .. ._ \. -
. -=- ,, ~- c· ~ j •. \,•... . -

l -:) '·- ",, .. - ~- \' ... 
0 ,. ( - ,. ~ , .. -=; ::..- ,: ,, 

9.t~0E-03 

7.~rE-C3 
• - I"·- ..... 3 .. - ~ -·. 
' • ,. -- V 

,.. . ---. . ' . -, .. " . ._.,-,. 

: •. , -iF-!-~· r; 
~ • G ~ ~ E + ~l t·· 
: • f: ~ E ... () ~: 
:? • ~ ~> E- ~-, {l 

,. ~"'r·'' - • .: \,.~ ~ ,l ,J 

:.c~::-oo 

~.39E+0C 
,.. (; r; - .0.. ('1 0 -. .. t. .. 
1.78E+OQ 
~.lo:t:~oo 

2.0-tE+OO 
2.10£+0~ 
1.8SE+OO 
• : e -;- ..&. ,, 0 J • ""c .... ,, 

!.8~E+OO 
1. (;€[+00 
1.40E+OO 

-: ~l c; ~- ~· "..; - ... ~ - ·-· ... 
.. -- _,.. 

•• - :. !. - .... · .... 

1 ,. ,. - , ... 
~ • - I _. . "'"-- \,. ,. 

l "('~-'>': . ,. •'- \.' •.. 
l ... ; 1 E- c· ~~ 
1 ·-- r·'J • ., :, t.- '\,) ,, 

1.~7E-C'3 
1 . ~; ~ 't"' - (\ "J - .... 
~ •t.·- "~ ~ • ~ c,.r_- . .,.~,". 

l - "- ., 3 • :, \.' .t.. ...... 
• on- "3 J. • ~· ~ .t..- \.• 
1 og- ''3 • ... t,.- \J 

2.: sr-o:~ 
? 11\:"-''3 -. - ,. 
1.90E-03 
2.35£-03 
2.31E-03 
2.09E-03 

i.SSE-03 2.2!E+OO 3.61E-03 
7.~~E-03 2.51£+00 4.34£-03 
4.80E-C3 1.8iE+OO 3.~7£-03 
'i.SfE-(3 3.~0£+00 6.7~£-03 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 15.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
( 

1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
11 
12 
13 
2 ~ . . 
.l~ 

l f, . -
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1 Q 
J ' 
~ ~ .. 
-· 
: 1 ... , 
rl •· -... 
t• I 

~·I 
.. ~ 

, . I' - ,. 
,, -_, 
:.8 
::~ 
3:) 
·: . ... .! 

·.c ': .. --
'J ~ .. "' 
::q 
,.. .. 
~ ~~ 

DIA 
. 486 
.504 
.542 
.581 
.625 
.673 
-?3 . , .. 

.iii 

.835 

.f::.Ji 

. 964 
1. 03 
l • 1 1 
1 0 l ~ 
] • 28 
1 • ::' 8 
l • i B 
'": ~ 0 
J • • ..., 

1 • ~ 1 
j • ~ -1 
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, .• .:. l 

., :'1 , .. ,. -
:: • 7 f~ 
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3 (; f . :: (~ 
~J ; f . -; =~ 
•. 8 - '.i •J ,1 , ..... "" 

~a - --..! ..., I • ' I 

~ 0 Cl ... ~ , c • ~ ,. 
'1 (; c..-.. ' • ... I 

• , (.) ("4 
... .. ... .• t; 

.;J 10.:~ 

4 ~ 1 l . 1 
.; :; 11 . ~ 
~6 ]2.8 
o~: 1~·.a 

18 1 -~ • s 
> l ~ .. .; 

TCT .t~ lS ~ 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NVHBER SURFACE 

4.20£-03 2.62£-03 
3ol2E-03 2.50£-03 
5oi6E-03 5.32E-03 
i.92E-03 8.42£-03 
1.14E-02 lo40E-02 
2o50E-02 3.55£-02 
4o03E-02 6.63E-02 
6o58E-02 1.25£-01 
~.28£-02 1.82£-01 
9.6iE-02 2.43E-01 
9.5:E-02 2.79£-01 
9.4iE-02 3.20E-Ol 
l.OJE-01 ~.OOE-01 
l.lCE-01- ~.94£-(ll 
·c .. ~ Cl - ·~·~ 'll ... -.:-~ o ... ....,_-\. 
1 • ~~ ~ F.:- C 1 G . J G E- 8 l 
0 • , .. ,... c,. 
~· • : -!.- :.:. 6.5('-!'-:'l 

~ASS 

1.96E-Oi 
2.10E-Oi 
·1 • 81 E-0 i 
8.16£-0i 
1.46£-06 
3.98£-06 
8oOOE-06 
1.62£-05 
2.53£-05 
3o64E-05 
4.48E-05 
5.53£-05 
i. ·13E- 0 5 
9.85E-05 
1.15£-0~ 
l.~:!-04 

1 • 6:JE-C.J 

CUMULATIVE % 
NUMBER St:RFACE 

2.09£-01 5.45E-03 
3o63E-01 lo06E-02 
6o49E-Ol 2;17E-02 
1.04£+00 3.92[-02 
1 .61£+00 6oB2E-02 
2.85£+00 1.~2E-01 
4.85E+OO 2.80E-01 
8.11£+00 5.39£-01 
1.22£+01 S.1GE-01 
1.70£+01 1.42£+00 
2.17£+01 2.00£+00 
2.64E+Ol 2.E7E~oo 
3oltE+Ol 3.:-CE+O:J 
~ . i 0 E + 0 1 ·t • f. 2 E • 0 0 
.J • :n E + 0 l ~· • f :~ E + 0 ~ 
~ -~~-cl c c·~~f\~ .:.t. '~··· \.'• ... J .... \·"'. 

S.1£E+01 S.~EI•~r 

~~ASS 
:~. 60[-0~ 
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].63£-03 
3.13E-03 
5.82£-03 
1.32£-02 
2.79£-02 
S.iiE-02 
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TSI AERODYNAMIC PARTICLE SI~ER 

FILE NAME: OCT5 15.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SA~PLE TI~E: 500 SEC 

CHNL DIA 
< • ·186 
1 . 504 
2 .5-12 
3 .::81 
-1 .£25 
5 
6 -, 
8 
9 

10 
11 
12 
1 3 
1 ~ 
1: 
: (-: . -
.i , ~' 
~ • .. 

: ~ 

. ' '. 

:. i 
'"':" 

, . .:.: 
,, -
:: ~-. 
, (J 

·; ,..1 
' .... 
:J l 
•J '; .. .. 
2 ~I -. 
·~· -j .. -.: ::· 

• (} 7 3 
-?3 • I .. 

.iii 
8 ~-• ... ::> 

.897 

.964 
] . 03 
] . ] ] 

l • 1 9 
1 • ::: € 
1 ') (.• 

• •.' C· 

1. H: 
, .- (j 
4 • • • • 

~ -:-, 
~ . . 
'-: ~ . 
~ . ~ 

"! ,, r· .. . .-. .• -. . , 

- . . ~ . 
,, " .. - . .... .. . -. ~ ... . ' '. .. ... -
... . - , ., - ,., .. . . ' .. • ... 
~: • -:- t.. 

I '\ ... 
""':: ..... '-I 

I 'I -
•1 • "' 

-~ . f ~ 
~ . (: ~ 
5 • ..:2 
=. ~ ,, 
•· . c·-

~.. t:. "(i 
.: tJ ~· • - l 

3 i f. • i :~ 
·~ 8 - .., ~ 
... '·-" 
'• 0 - --:-
,, •• I • • • 

10 o.:~~~ 

·~ 1 8 . 9 i 
42 ~.()~ 
.. 1 ~\ 1 0 . :l 
4·~ j].] 

-i5 ]].~ 
4 r •1 'J S ·1 V .. • 

-17 13.8 
~ s 1·1 • a 

> 1 ~. ~ 
TC;T t.L~.: 

D£!\SITY: l 
DIL. RATIO: 1 :1 EFFJC. CORRECT.: D1 

CO!\CE!\TRATIO~S 

~CMBER SCRFACE 
2.40£-03 
1.92£-03 
3.96£-03 
5o~8E-03 

8.88E-03 
1.64E-02, 
2. 88E-02 •, 
-1 • 4 9E- C 2 '. 
5.64£-02. 
fi.i~E-0:!· 

ft.6iE-C2 
- 0'' E 0" I. ~ - I~ 

6.71E-02 ,. n-r ,,.., t;.:'ll -, __ 

- c::-r ""2 I • "' I - ~-' 

7. ·: ~ r- r: ~ 
f . ~:FE-:, 2 

1.49£-03 
1.5.:1E-03 
3.66£-03 
6.25[-03 
1.09£-02 
2.34E-02 
4.i4E-02 
8.52£-02 
1.24£-01 
l.ilE-01 
1.95£-01 
2.37[-0] 
2.6ZE-Ol 
~.l~E-01 

3.9?-E-Cll 
1 ,..,_ 01 

""t • ..;...:.J:.- J 

.·~ . ~: r- o 1 
7 • ~ ~~ F- :·:; ~ . -; ~ E- ~ J 
r.:: E:-·:::.: :. : CE-r1 
: ' : :· :- .- r• 

: :•·:--_r.': ..... -- ' -
Ill .. - ... ~ ':"" - ·' ~ 
. .. ... - .. , . 
; • -~ . !. - .. -

. . F:- :.! 
~.: .E_,, ... 

• I "• ,_ .• ,, 

... : .• -; ... !.,.-~~~ 

•· •• , - r"\ ,.. . ~- . ~ . . . -- ... -
::. :.'£-{·:? 
, .. ·~- .,,. 
~ • .:. - .t.- ";-

: . :· ~, r - c :: 
].f~£-~~:: 

].~(.£-~::! 

1. :--·7£-(::! 
f.\ (.;c r· r - '} ~ .• o.,_ ~'" 

e . f. r• :E - o 3 
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:-. ;..:·r-nJ 
,. -~- , .. 
t. .(.::..-·'1..·1 
r-.~-~F-r1 - :.: . :-- ,. ~ .. - - .. 
~- . ":: ~!- ~~; 

C r·. ~ :- _ "· i ... ' . - \- ... 
c.(:'"·- "1 c ....... "7'1::-,, 
t·.::~::-01 

,. ... -· ,_ · c·- "'1 ... '.I ,._ V 

~. 0~-E-Cll 
' : , .... (•1 ..._, • '-', t..- I 

~~. ~. OE- C! 
o r>) r _ ': 1 
.. • V ._ \ 

i.41E-Cl 
i.llE-Cl 
€.10E-Ol 
a.2CE-Ol 

~SASS 

1.11E-07 
1.29£-0i 
3o30E-Oi 
6.06[-0i 
1.14£-06 
2.62[-06 
S.ilE-('16 
1.10£-05 
l.i:?E-05 
2.55E-C~ 
3.1-1!-05 
4.10f-05 
4.8CE-05 
6.~GE-C~ 
S ~:,"t:'-''~J ''-"""- ~ ... 
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.. '"':"-, ~ . ... .., - . 
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•· ~ . - . 
.: • ~· : !.. - .... ""! 

~ . 11 ~- ~- ~ 
.; • -1 : =: - ~) ~ , ·-- _..,. .., .... ;::.-\.·'-T 

: ~ r• :- - r, .: "' . ..... ..... ...... ~ . 
f.;Pr-(~.; 

: 06':'"-f":• ,. . .. - \,)-: 

f.. ~CE-C;4 
= C'fl~-0'--.•.C.\,;-. ·"1 

5.98£-[;4 
5.:-:r--o.; 
i. ~HiE-C..; 

f .. 6.;E-C3 l.OiE+O~ ].j!!::-03 
· ~~r C>"' s ..,-- 01 ~ ~g- c·· : • (\ I i ,. - ,. • ,. , t.. - L • .,:, J:. - f , 

• · •· r- ,. ... 8 ~ o E 0 1 1 0 - E " -:' • .; \.." - - \ . .; • o C.. - • I - \.. ~ 

~ .· . - 'l 'J (\ • - - 0 1 l ? 1 - " 3 ' • •,) ..., t. - \. ,J :"' • ,:) I !:... - ' ._ -t Z:. - ~· 

t.:UE-03 S.21E-01 1.2EE-03 
~~ . 0 Ci E - {1 3 i . f. 0 £ - 0 1 l • 1 ·~ E - C: 3 
~ -~- r~ s 1 ,_ 01 1 --- o~ .;;.:~..._r.,..-,:~ •'14.-t.- .-.1~t..-\v 

3.36£-0~ 1.]3£~00 1.~6£-03 
~ ~~r ~? l 3r- oo ~ -~r 03 ...... ~. -v, .• ut..+ ,_.:., .. -
3.H~E-n3 1.i3E+OO 3.~5!-03 
J.ZCt-03 l.i~E+CO ~.i5E-C3 
:J. f (if-03 2. l 6£+00 4. 98E-03 
3 ~·- ~3 ., ,._ 00 • -er n3 • - ..... t. - "' ...... :> t. + ~- • :; \.. - , .. 
0.\l(t£+00 f:.JOE+OO O.OOE•r.O 
l.~fE•OO 3.ZSE+Ol 3.9CE-02 

CCMt:LA T I \"E " 
!\t"~1BER 

l.i.;E-01 
3.13£-01 
G.OOE-01 
1.03[+00 
1.6iE+OO 
2.8C.E+OO 
4.95E+OO 
8.20£+00 
1.23£+01 
1 • 7:E+01 
:?.:?OE+Ol 
2.7lE+C1 
~~.l::l£+01 
;~.7\lE•OJ 
• r-•-.1'\.} 
i • ~= !:.•\P 

-~. 7£.E•0l 
f.::.~E-~)j 
: c; •. :-- (' l . . "· ..... 
.~ ,., -~ .... ,~ .. . "' - . ~ ... 
;.- . - :- F ... ~~ J 
: .... ~ :- E • (, l 
- • ~ l E- :· J - - ... - •·. • :· · . .:. ~ ·.).! - ~--- .... 

• !" : ~. J 

~.3-:.:-c: 
~: .. ':."" •. ~. 1 
'- .... -- ·~' 

~-.t-~=:~~~] 
c: (.-- .~.1 
-. 'C,. .:.- ,r 

~.9CE~O! 

P.::::-(:1 
::. ::.;E~Ol 
,, .. - - . ,, l 
~ • ,·! : .:. - ' ' 

~.-i2E•C•l 
o '~~+'I] ..... ., .. _ \. 

C ~ •-..._r"'} ..... =· ., ~ -.1 

0 ~C:':'-"] ..... ,, ... - \1 

9.Cf.E•Cl 
9.7~[+0] 

~. i ~ E• {ll 

2.7SE•01 
a g·-·o1 .... • l ~~ 

0 CJ"- 01 .• ~ .. 1t.+ 
o a·r· .. 1 .... . . :. . \} 

9.e7:::+0l 
9.ECE+C1 
1"1 o--~o1 :"' • ,. , . .t. . 
:.1 c·-·o1 ... • ..... ~. L. ~. 

0 ~C~.o.()] .... '-- -
, r·.t"'E•O? ... ' \. . .. 
l . ()(:£+ 02 

St"RFACE 
4.4lE-03 
8.94£-03 
1.97£-02 
3.82E-02 
i.04E-02 
1.39£-01 
2oi9E-01 
5o31E-01 
8.96£-01 
1.40E+OO 
lo98E+OO 
2.68[+00 
3.4SE+OO 
4.~~E+00 
- --- ()f\ :'l.~~~· \.' 
6 C"-·"C • \.,•\•.t.•\1 

o r· : ':' . c, " c • '" ..... .,.. ... 

o ~: r • ''" ···-=·-·'·J 
l . 1 ~E .. ~' l 
1 ,, - ':'" •... 1 . - . - '· 
1 . 4: E + r.: 
1.f,":'f+C~ 

1 . ~ r: E ~ ( i 
'· .. --- •• t:: + ( 1 .. . .. - . ,. ~ 

-· :.:.!~""~ 
I - .... o ~ ,. f ~ -· .. l -. . ....... \. 

.... V::--. r: 1 -..... -. · . 

::.j~E~C!l .. .. Ill··-,. • J t:-!:. ... f· ~ .., . 
~ -·- (\1 .... lj.:.+~.. 

·~ 0'7;'•0] '-"'..,;._ 

~.Z~E+C1 
. 1·-·r:l ; ... ~· t. ~ ~.,: 

t r"'- 1"1~ 
1 o V tJ t. + I_; j 

-4.8-iE.;.Ol 
~-O~E+Ol 
~ -"-•'1 ::: • ·t ,_.!.. . \.I 

- (.- E · '' 1 :--- ... ::, •v 

5.9lE+C':l 
£;.1~E·OJ 
U •. ;()E+ 01 
6.C:9E+01 
6.9.JE+Ol 
i.2iE+f>l 
i. £i7E+01 
8.ll-.E+Ol 
a.70E+Ol 
9. 34 E+ (' 1 
].00£+02 
1.00£+02 

~lASS 

2.85£-04 
fi 0 16£-0-1 
1.46£-03 
3.02£-03 
5.93£-03 
1.2iE-02 
2.; ~i£-02 
5.56£-02 
~.~7£-02 
1.65E-Ol 
2.4tE-('11 
:'.51£-01 
.; • -:-~·E-01 
F..3fE-Ol 
8.~5E-Ol 
1.lCE•OO 
!.~7E+~O 
!. -\·!-( c 
:; . l ."· E'. ,. ~~ 
,. :- . - . -
-·"--:t.-1·' .. . . - ,. .. 
: ..... -!.~~. 

- .. r- .. ,. 
... . . -- \. 

.,.~:..r-:-· 
, -:-- ~ .. . -....... .. . - , ~ . .. ~ :.-. ,· 

-. ;: ... ?:~(;~ 
. ---- _,,... .. ~ .. ~' .:.. .. ' ". 
, - '..i ':"' ... (. =} .- . ... ...... 
, , .. ~ . ·--~ l .. '" __ .,. ..... 

1.::.~r'!"c1 
• l"f'·(] J•-t~-11!11! 

~.~7F+fl 
l - ~·- c l .:-.t.+l 

1 • ~- 8E + 0 l 
.., --.,: ... +''1 .:. . '. --.::.. '" 
,.. r-•·-·ol .:. • ..:.;t..~ 
., :"1:' "1 •• , .• _ ... \.J 

::.7~;E+Ol 
.. . •. -- ~ 1 
........ i. . ..:t.+\1 
., 'J 1 ;- .... c l 
• J • ,, -. -

.. ··--·cl .. ~ot:;/!,.' 

"J ':J :: ~ + c· , ..... • .~ ... .... .A 

1 •• • - r 1 ... .0:• J 1. ~ ,; 

.J.f:lE+Ol 
- •• - ( 1 ., -.... ' . .., ... ~ . 
r.. '1 I :- .... r· 1 w•"-""~•··'T . 

-, ., r, ;- + '1] . ' \..- \,. 

c. • -r·c·· ~ .• ;;)r_. •1 . ,.., ~ ~ .... (· .. 
J • \..! \..~ t.. . ' -

1.0f:E+C:2 



......... 

~ 

TSI AERODYSAMIC PARTICLE SIZER 

FILE NAME: OUTS 15.005 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

CHNL DIA 
• ( • 4 86 

1 .50-1 ., ... 
3 
4 
5 
6 -, 
8 
9 

)0 
] 1 
12 
13 
1 ! 

-.. 
] !. 

... 
i ·7 

. ·: 
'· ... .. 
, -
, ~· 

.. ' 

': r• .. '· 

.. -
1 .. .... 
·.r • ... i 
•j ~ 

~6 
'J
'-' I 

38 
39 
~0 
~11 

42 
·1 3 
~~ 

I . -
of~ 

~5 
-1i 
48 

!) 

- • ? • =' ·• -
.~81 

(i ., .. . ..o 
.6';'3 
-? 'J 

• , - ... 1 

. i i i 

.e:.5 
t.oo-• c .. I 

.P6-i 
1 . 03 
l . 11 
1 . l? 
].:f'. 
: • ~: R 
. . 

. 
.. .. - .. 

- . . ~ 
... ::. ., - . . •.· .. ... . 
•,• I ' .._ 

·.· -
~ . -
.. -

' t.• 
I I ..... 

.. . ~ 
, I :· 
": . .. 
~ . ' . \.· ' . . .. 
~ • 1 ~ - .. - . . . ·-
f. • .•. . . -l" ., - .... 
t· • ' ,I 

~ •. 'J .. -' 
' . ' ; - ~.., ·.... • '',I 
~ o--.: • • . f 

?..64 
1 0. 3 
j l . 1 
; ] • 9 
12.8 , ., (.• 
.. ,., • 0 

1-1. s 
t: .. -1 

1 ,...._ .. ~. 
\.·Jt.L .... 

DE~SITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CO~CE~TRATIO~S 
~U~BER SURFACE 

3.24E-03 2.02E-03 
2.04[-03 1.63£-03 
3.48E-03 3.21E-03 
5.64E-03 5.99E-03 
i.BOE-03 9.5iE-03 
1.80£-02 2.56E-02 
2.33£-02 3.83£-02 
3.96£-02 i.52E-02 
5.22£-02 l.l4E-Ol 
~.01£-02 1.52E-01 
6.0SE-02 l.i8E-01 
F,,';'l£-02 2.27£-01 
7.~.;[-(12 

7~JfE-OZ 
C 'J ~ :- - " ., ., .... '''-

c f:""';' '''J . ' .... -· ... -
... ,.. . - ·~ ,.. .. . -.. "' ·--- '"--
- ~'·=--·""·"~ .. . . - .. . .. .. :::-_ .... _, . ·. - .. -- . , ~- , ,, 

I I -- ' -- .. -- ... ,. 
.. . ~ .:.. -.' - , ': 

.... -\ -
•· 

\. -
• • •- r ,. 

-:. - '!:.- ~ 

• • ::; - r: 

~: . : ~- E- ~~ :: 
:· I ·~ ~ ::: - ,) :! 
~ . :: ~ E - c: :? 
• o:.t-:-_ " ... -- -
. ~-- r~ l '~ • - ' "' . "'- ' ... 
~~~~E-~.~ 
i r·•·-~-'j•) ··--- ... _ 
3 I~-.~ E-·)3 
j • ~- j ::- r, 2 
t .. f.~ E- :l 3 
t;.OCE-03 
f-.(;0:2-03 
- ,..r- o~ , • .:. \.: J:..- ""' 

~ • {J.; t:- r. 3 
3.84£-03 
:! • s~.E-03 
Z.6C'E-03 
~.l::E-03 

:?.6-iE-03 
.t.CfE-03 
., -1 "':':'-03 '"". . -
:! . f.SE-03 
1.-i-iE-03 
0.0CE+OO 

2.i9E-Ol 
~.23E-01 
~.~jE-::-·~ 
::~. ??E-C: . _,..._ ,.. 
·i ........ ,"' !:.. -' • - , ~.:e;:--""-- \,.' ... 

-~ . ~- r.?.- c : 
-c.,.-,. 
:·.c~·:-.-·-., 

( . , - .. 
; . ~ .... :. - .... 
. . . -

, .. - ... - • ... 
~; . 1 : ~~-, . 
:: • ·"' - E - ·_: : 
F . ~ ~; L - -:.· ~ 
,, # , - ••• 

:.~ ... · "" !... - \. .i 
., I • .. ';' '• •' 
• I • ""· •-- •,• 

3 . s ~ [- {i 1 
s.~j=-~;1 
•• #• •• - , • 

~ • '-' :.:. !.,..- •. -

~- • ~ :' E - C: 1 - .. ~·- -. t. • .:: • !... - ..... J. 

- ·l-· '• leJ .::_-, . .&. 

0 .. ,.. .. "1 
.~ • " ~ .t.- \.. 
9.-48£-til 
7. -iCE-Cl 
8.54£-01 
, 1c:-·ro ~ • c,.::_,. \.~ 

9.f,"i£-()j 
S.4~E-01 
7.29£-(Jl 
l.Of£-;-00 
1 • of.r .... oo 
].03E+OO 
j. 84£ .... {10 
1.~3E+OO 
1.'i3E•OO 
~.98E-01 
D.OOE+O(l 

~lASS 
1.51E-Oi 
1.3iE-Oi 
2.90E-07 
5.81E-07 
9.9'iE-Oi 
2.8iE-06 
4.62[-06 
9.i5E-06 
1.59E-05 
2.2SE-05 
2.86£-0f, 
'> CJ- ,... .. , .• ,~ t..-,.:-a 
.. 1-- c-~. 1!:..- =' 
f\.~4F-C5 
7.~~E-C~~ 
~ . :: :, E- C' r 
: . ~ 7 !"- ~~ ; - ,.. , - - . 
J ·-.;.~-. ~ 
• # , - ,.. • 

- • ! - :_- -... ~ 
.. . .. - ~ .. 

t ~ "' ~ - • -. . -. . -
- t ...... 

:. - .. 
. : . E- ~ .; 
- --- -.. . 

. ::FE-(':.; 
~ ...... ~._ -.. - ' ... 

--- •• 4 . ..... -.. . '-'- "' ' - ,.,.,- ~. 

~· I t•..: t..- .. ·.., 
!' ~:..--"'~ .... -'-- \, ~ 

: . !: ~ r- ~ ... i 
!~ . 2 .; E- ~! -! 
6. ~. ~ E- (: ~ 
G -~- .. 

p I • -. ..., .. .... ·.. ·-:. 

~:.?.EE-~~ 
c ., ... o· .. ....... .t.- ·i 

~.2Jf-0~ 
i.72E-C'~ 
9.f.8E-04 
l.43E-C~ 
] . ~~£-{';3 
l.li:E-03 
l.Of!E-03 
1 f'0':"-~"~3 .... ' i;l ..... \. .. 

1 .82E-C3 
1 01':'-~· .. 

et.. - \,..:V 

~.f;f.E-03 
-1.1~E-03 
... ,..C)- c~., 
.. :. • :-: c· r_ - , " 
2.-i'iE-03 
~~. 0()£~()0 

1 ~~:-+C'O ~ ~cE+Cl ~ =~r-e·., • '-' "-- a.,.. I ,, • ~ ,. e ,J ' ._ I .. 

CU~fliLATJ\.E " 
S~MBER srRFACE 

2.39E-01 6.l~E-03 
3. 90E-0 1 l • 11 E-02 
6.4iE-01 2.08E-02 
1.06£+00 3.90E-02 
l.64E+OO G.SOE-02 
2.9'iE+OO 1.-16£-01 
4.69E+00 2.G2E-Ol 
i.6lE+OO 4.90E-Ol 
1.15£+01 8.37E-01 
1.59£ .... 01 l.30E•OO 
2.o~r·o1 l.s;E+OP 
2 .. ~- 0] ~ -~- -n , 0-tt..+ ~. ~·-~ +Uv 
"' r.t:!- r.· •· ··-- CiO "' • U ~ ::.. + \: J ,:. • ,· .. t. ~ ' 

~ . ~:?: + (~] 
~. Of!"!-{ 1 ] . . -- .. ] : . : = : ..... ·,: 
:-. ,., --: :-- ,.. . , .. ' , - ~ 

;. • -i .. :-- - .. \ , - ' 
: t' ;-_·-.. ....... - """ . 
:·. :-: !'-

. - . - ( ; ... -
- -., - "'\ . ' ,. ~:..-.. ,. . - .. 
.... : •# ~ - ' ....... - . 
...... , "'-- ~-... . ... 
... - - .. ... .. . -
'•' . . - -
~.~(f-(":} 
t: .. --.··· ..... ~ .:, !.. - \. ~ 

,.., :1~ E·~·. j !'1 • \ " 

?. I ~ 1 E- ~-.! 
.... .. '.- . 1 .... . - ' ...... - .t. ·.· 

~ •. ; 1 ::- ~··1 
0 ·-':".-· .... } •' . ., ( - . \,; 

c ... _oln1 .... 0 ; . .t. ,. 

~.61E•Cj 

9.6CE•Cl 
9.iOE•Ol 
?.'?5£+01 
0 - (; r- (I] ... • I ... L 
0 c., [• ,., . 
4J•'-'- .vl 

0 ~ •';'•''1 .... • "-'-1- V 

0 s-r·o1 .... • t .... ~ 

q oo-·o] " • "' .... .t. ~ . 

~. 91 r•<i 1 
9.9-1E•f;j 

...., .... 9 ... --·.0] 
e '' I -

9.~~[-lQ] 

l 1": ,.. ::- ... ,, • ) 
t\.'v-·'-'-

l 0 ··-.,..~ ' ,; t.. \; .. 

~ • ~·. E r • :~ r 
:, . =~ :. :. :; ~J 
r !",··:- .. ,., .. , 
• ... · • • • ... \o' • .. 

- . ~ - ~ ... :··1 
~.:.~:.~:·': . , , - ... 
..; . ~ . ~-
- - , . . -' .. • I - ... .., .. 

. - ... ~ . . . ,. -. -· 

. - .. . . -... . . - •· 

,, . -
- I- ... 

-::-- .... 
-- --· ::.- : 

•• • • - ~ 4 . -- . ..... - .. 
~ . -' . . ~- ,·. 

:-~ . t: :. ~"' j ., . ·- . . .. 
,.!.: .. -.·· . .. . - . '· .. 
1 ... t.:..~ .. J 

.; ,.=l:.;:+;~j 
; . r ~ :: + ~·, 1 
~.?{F.:+Cl 
- . L:-·o· :::,Jc•.t. .l 

f,.~7E+01 
.. - .... -. o· =>· :\..:..~ J 

:. . ~f·E-01 
G.~ j !:O+li 1 
6.C<'E•Ol 
(j t:~:-•ot • c t ..... 
- r.c-•"'1 • • \.· 0 !:. . ,, 

; .. ;c~~Ol 
- _,.E '1 I , ; .:. +'I 
~~ • C :.: E ~ {l 1 
~·.r~r~ol 
" • -- (I] :-- • J I !... + 
P.iC:E+01 
1. e::;E+~.·:! 
) • ('(:f•{l:-2 

~lASS 
4.22£-04 
e.OiE-0-1 
1.62E-03 
3.25E-03 
6.04E-03 
1.41E-02 
2.iOE-02 
5.43£-02 
9.g9E-02 
1.63E-Ol 
2.43E-01 
'J ~ "~E- 01 vovL 

.; • 9 7E- 01 
f.it-:E-01 
~~ . i 7 E- 01 . . ..... 
- • ; .: t. + c (~ 
• • • - r .. ... ",·.=~"!V . - .. - ,. .. . -· ···- .· .... . . -- . ,. .. . .. . :. .. ~ .. 
: . ~ F F- { _,, 
-~ . ~ ~ =- (' ;. 

·· .. t"-:·t~ ... ,. . ·- . . ~ ·. -: .. ·. ,. 
. -· \ ' - .. - ... . . .. .:. ;~ -

. . -: .: -... 
:- • ~ ·i r ~: c .. . ,__ ,.. , 
!"' •• -:· ~ ~ t ~, 

. ··-=· ~ - ...... - . .. 
:.:tr-c1 . ,. - .. ~ 

j • ~ .. :.'-!- •• .A 

~ : .. "'::--.~'"1 .... ' ... -. '· 

.. _,·-·c:l J • ' '=•!:. . i 
• e:--. ~1 J ••. 0 .::. ~ l.' 
,. ] •·- ( 1 ..: • ,:. t. + ; 
,. ••t.!- 01 ~ • .:'·C.t.+l 
,, f. ,. - (' 1 .. • . ..: t. + • 
,. , ... -. 0. 
.:.~it. J. 

:~ • j l E + (: 1 
'J :; ~. 01 .......... - . 

~.8~[+01 
~.1FE+Ol 
4. -1SE+Ol 
•i • P r-: E + 01 
I. I-- 0) ·:~.-ttt.+ 

6.01£+01 
- T'I"J-·"1 I o \.: ,, t.. • ,. 

F.l~E+Ol 
~ 'J] ... ol f·] .• ,, t . w 

l.C:OE·02 
l.CC:E+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUTS 15.006 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 

CHY\L DIA 
( • 4 86 
1 .504 ., .. 
3 
·1 
5 
6 -; 
8 
9 

10 
1 1 . ') 
.J. .. 

13 
1 1 
1 -
4 :) 

1 c .... ,_. . -
J . .., 
J :-> 
. (; ... 

.. 4,., 
.:') .. 
.581 

6 , .. 
... :l 

.6i3 

.i23 ---• I I I 

.835 

.89i 

.964 
1 • 03 
] • 1 1 
1 • ] 9 
.. I') Cl 
j ... c 

1 • ~ 8 
l .. ; p. 
1 .~ 0 . . .... ~ . -. 
~ • I ~ 
4 , .• 

l • ~· ... 

i ~" ~ ... '"' 
,. '11! ,... ~ , 

-.i ~·J-

. 

.. J . :: 
,. ... 

I. 
-V 

.... -
-I 

'· ~· - ·-· 
•'J 
,. ,.. . . 
' . 
"'; .,, 
•: 'J ,. ,. 

~' ~ 

~f.: 

,:. I 

::s 
~: !i 
.;:J 
.;} 

~:? 
.1 3 
.; J . -

I o.' 

..;6 
1 -; 
• t.• 

"l V 

' , 

. . . .. 
~ • - !· 
I: ~ .~ 

- • i " 

•: ~· ! - .... ., 
... , ~: ~: 

- • \'Ill I 

': , ' : 
..... . \.• "' 
.. : '· -
.. -,.. . . ' .... ,. -
:~.-;~; . ,... .. . ; ...... , . ,. ,. 
• •J -i ..... J 

.. r.· 9 . J • \, .• - •· , 
-; • • .. : •1 - ~ ,. =.: •. , ~ 

:..e::! 
(~ •.: &'. -· . -""" 
G. ; ~ 
-; '; 'J 

f • - ~· - --• • • I "' ... o • .;o 
8.97 
9.<3-1 
l 0. 3 
l 1 • 1 
j j • 9 
l:?.E 
• •J , , 
J .... t· 

1 4 • 8 
15.4 

:"'~··c. 
J, '-'.I .-. J_ .... 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: DJ 

COt\CE~TRATIO!\S 

NUMBER 
· 2. 40E-03 
1.92E-03 
2.64E-03 
3.96E-03 
5.52E-03 
1.06E-02 
1.81£-02 
2.89£~02 
3. 55E·-02 
.t.-15E-02 
~.lBE-0:? 
• ::.1£-C., ..... ,.... , -
4.96£-02 
~.f:fiE-0:? 
. ··r ('" .... :"·i - ·~ 

-4 •• ; F. E- (I :? 
·' ,~~t'-~""·": f • 1 ,. ... ,, -

' .-. - t"'- !'\ ': 
'"1 • · ... : • a... \'-

"'; ~ ': :- - r· '= ,. . "'- ""' -
=-~ . ?. :·· r. - ( :: 
.j • ~ ~ £- {: :. . .. . ..... , , 
·1 • \ ' ... =. - ·, . -
. , .... - ... -
...• !"J!.-·-

St:RFACE 
l . ·19£-03 
l.54E-03 
2.44£-03 
4.21E-03 
6.78E-03 
l.50E-02 
2.98£-02 
5. 4 9£-02 
7.i9E-02 
l.J3F-Ol 
1.22£-01 
1.53£-01 
1.93£-01 
2.05[-01 
2.36E-01 
:?.SPE-01 
~.O'iE-OJ 
"' ~, .... "\• ,· .• - .. ~ r - \J a 
... # -... ,, .. 
.. 1 r ., - • ' 
••• ' • - , . .&. 

·. :.·rF-'Jj 
: . c t:- ~: j 
~ .• 7]!:-C": 
t -- " • ... • .• !'..- · ....... 

~.F:r-): -.:7r-~1 
. . . --, ,.. 
,.,,t. ···-
=~ . :. :. r- c: :: 
': : , .. ~- , .. '! ...... •.· .... \. ... 
~. 2:·.£-0::: 
1. 72E-c~:.: 
j. ff..iE-:~:: . . -- ,. ,., 

I ... - f .# .. ... ...,_ ...,_ 
.. "' .. ·- 0 .. ~ • -t :' .. t. ... . ,·, 

- -,. - ,, .. • ... - ' ...... .._ "' ... 
,., . -- " . : ..... .t.-vJ. 

i.~cr.-~·1 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: OUTS 15.007 01-01-1980 

LAST CALIBRATIO~: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 
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TSI AERODY~AMIC PARTICLE SIZER 

FILE NAHE: OUT5 15.008 01-01-1980 

LAST CALIBRATION: 01-01-1980 SN 1~9 SA~PLE TIME: 500 SEC 
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DE~SITY: 1 
DIL. RATIO: 1 :1 EFFlC. CORRECT.: Dl 

CONCE!\TRATI0!'\5 
~V:-lBER 

2.64E-03 
1.32£-03 
l .92E-03 
3.48£-03 
-1.44£-03 
9.2·1E-03 
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2.39E-02 
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2.04E-C3 

seRF ACE 
1.62£-03 
l.OGE-03 
1.iiE-03 
J.iOE-03 
Et.45E-03 
1.31£-02 
2.iOE-02 
4.53E-02 
6. ·12E- 0 2 
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1.09£-01 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: OUT5 15.009 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 
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DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 
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1.13E-07 
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3.09£-07 
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CUHULATI\'E " 
SUMBER S~RFACE 

2.55£-01 5.97[-03 
5.10£-01 l.36E-02 
9.11£-01 2.73[-02 
1.37[+00 4.53£-02 
2.1iE+00 8.19£-02 
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~.05E•O! 

; • ~- ~ r • c; 1 
[!. l :::•01 
-! - ~ - r. ] =' • : '. t ... \, 
f . ~ ~ E + ;; ! 
~ • f -~ E..;{; 1 

F.:-:E+C~ 
J • c: r r- f;: 
1 • ~: \. E-+ [ 2 

TSI AERODYNAMIC PARTICLE SIZER 

FILE ~A~E: OUT5 15.010 01-01-1980 
LAST CALIBRATIOS: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

CH~L DIA 
< • ·1BG 
1 .50-1 
') ... 
3 
l 

r, ._. , ; 
-I 
f 
~ 

]0 

.5-12 

. ~ 81 

. li 2 f, 
.. - 'J 

e '• I '--' 

~ I') •J . ' - ..._· . : . , 
t; ., :-. '- '-' '-) 

. ,. ? 7 

. ~ r. f 
1 • 4; •• 5 

., ':- ' I -: 

""- .a I I .. 

..... , , ~ c 

. -

... 
r . 

... 
' ~ 

. 
- 1 .. -
~c . -
, ~' 
- • .. t 

'. , . 

~~ ( l 

. 1 
' .. ,, 

~q 

:~. ( 
.. -
" I 

"'·' Q '"': ._, 

~- ~ 

H1 
~ 1 .. , 
j -. -~ 

• • ot.' 

4 ·1 . :
-1 •. : 

~ . . 
j 

• 1.; 

. : ~-
~ 

. . . - . 

._, , : 

•, I - • -. 
.... . --. ·- . : :-. 
·~ . ' c 

t • ...._ I 

1 .. (J 
I t ._. 

.. . . \ ' . . ,. - .:. . 
' I • -

."=, ~ r. 
' I L·-

c.::c , .. :- ~: 

- r •• 
I • - .J 

' . ; , 
~: 'l: ·- ..... ,. 
~~ . ~~ ~ 
,. t-:. • 
~ • ,. -j 
.. . ., 
j :.I • ', -, ~ 
J • • J 

1 1 . ~ 
·~ tj l :: . 8 
-l ; 1 :· • 3 
-i 8 1 .. j, 8 

) 1 ~ . '-1 
TCT.;LS: 

DENSITY: 1 
DJL. Rt\TJO: 1 :1 EFFIC. CORRECT.: Dl 

COf\CE~\TRAT I Ot\S 
KVMBER 5tRFACE 
1~44E-C3 8.91£-04 
J,OSE-03 8.64£-04 
1.80£-03 1.66£-03 
2.52E-03 ~.68E-03 
3.3f.E-03 
c.~8E-03 
1 • :! : E - (1 :: 

1.8(£-0~ 
• J .., c• -; _ rj 2 
- • ,, C·- ' 

.., l: r:,.-- 0.., 
- • • ·- 4- -

') : ') [- ') ':' .... ,. - \. -
::. ~j£-0~ 
,~ C' - - ,. ,.., 
- ~ c :- !_- \. ..: 

.. -- '""r - --
r: : , ':"- f· ,. - ......... 
h - ..-,- , W\ . -- .. ..... ' -····-- ... -!: - .... •: - . ,. -- ~ -. ... - . -
:.:. i ·E-r-' 

- . . 
. -- .. ' .. 

I • -

,... -- .~. ~ , -· ~- -..... -- , ....... '. , 
~- . 

. ,~· ~ !: - ·:· :; 
:· , :--. "': 

~ . \'-- . -
-~ , - ' , .. . ... .::.-.~~ 

1 . - .• 
I • ._- . 

0 I • ._ 

- ... - #'· .... 

• t ~.' • .:..- '·' ,-

- ~ .. 1.:'-~J .. :. .. i - .. 

7.~.CE-03 

~-:~E-:::. 
~ • ~~ £ E - ('· ~i 

~- ,., ,, cc;--\..;,;; ....... "-
~~ . ~ f E - C' :1 
3. :..; E- ~: :~ 
., ~-c--C'" - •. -. C•:..- I ...... 

:; . ~ JF- ~ :; 
1 :r~;--·"3 ......... - ;.,) 

:!.lf:E-c~~ 

j t f.~ C E- 0 3 
:! • 7 (~ !. - { =~ 
'J '' • - ,, ..... .... ,, .• t.- 1,1 ..:1 

~ . ·~ ~~ £- c :1 
1 ~ •7 =-- 0 'J . --- ..... 
:! . j f E- C; 3 

~.12£-03 
?.22£-03 
., (l:r-cz - ..... -
~.f~E-02 
:.~~E-02 
~ --- 0""' ' I -, ..- - -, 
\. . ' - --:- .,-,._n? ...... ,_ "'-
- --- (>2 • I -, .. -.......... 

·r.- F'\1 •J_.::.-· .. J 

. :~~E-O! 
.. f,:.:£-('j 

. f-:E-:-'1 

.r~F-C'l 

.--:-~~-r.:~ 
,. r. --- . -
- • -' -- .. .1 

: ~- '·. 
, '. ~- r • - . ·- - , .. 

r ':" - •• J --. -- . ~ . : ~. =-- ·~: J 

. :."f:-'] 

. ~~!:-t":! 
-! • ; ..; E- (; 1 
-.. c -::- ~·. l 
- -r r'\. 
; , ...; I - ~' l .. ~ .. - ,., . 
; ••. ~. ~- \.• l - -- , . 
-: • : - • .!..,- \. l 

·-- "1 - ; - r, ~ -' 
• I-.. V- ""' 

•; ,_. - ;- - " 1 
•' • "'-'I_ V 

- ,.. . - ., 1 ... "' ...... -\.. , .. - . -
; • :~ t: E- 0 1 
• _. t.:,.. r- 0 ~ 
'.~~- J 
. ,.. -~- ') 1 ..., I- I.::..-\, 
.;.8tE-01 
..; • (1 1 E- 0 1 
. - ., - 01 .... !,!:.-

.;.f.tE-Ol 
"' . ,. - 0 1 - --..... --
~-- . ~ 7 i:'- "' 1 . .... ,, 
::.::fE-01 
?.~:~:E-Cl 
- q-- "'1 i • ' : !:.. - \...' 

~.O~E-00 
.. !l,.- 0 l 
~.:-te:..-

~ . :.;('E+\lO 

~ASS 
6.62E-08 
i.2iE-08 
1.50£-Ci 
2.60£-0i 
4.30E-C7 
l .C3E-CI6 
: . .;7[-('f, 

-1. ~l~~r-c·u 
- .,-- "6 I ~ ""~ -;I J . -,. - -
1 r, 1 -;-- r-. :-

• \.. ..... \ "" 
1 . : 9 E- Cl=· 
1 ·' ' r- t·; . . . ' 

~.CPE-r~ 
~.21E-C5 
~ ~~·-~~ ~ . -. - \.' ' 
,., - . ~ ,. -
I • I ' •. , ::. - \, :. 

,.. --·- -.. .. ~ . -.. -........ - \, .. 
- - - r- -. --.... . - .. .... . . . -· - , - . - -;; : - : 

. -~~-:~ 
- ... 0 . -- . . . . -
~ ....... -
1.(.~!=:-,~ 
. .. , - . 

V o -.. ... \,. - ' 
,., '(:-:-_\:""1 
~ ... • ..... - . 
,., --- ,, . 
- •• :. J !:... - ... , 

') :_., ".: -t. - ' . ..., - . ~· ~ 
... ... -- . 
~ • \ : .:. - ' •J 

:. ~-et:-:--,.; 
~.; ~,::-r-.; 
,., ("f..!- "' 
- • '-' C'· .L- \. ~ 

4.:or-o.; 
2. ~, 3 E- ~..; 
'J ..,.- .... 
,,,,; • ,) ! ,!_ - V .., 

-L 1 lE- Oi 
5.1VE-V~ 
5 . 1 i E- (: -t 
- - <4- , .• 

:) • { J :. - '-' ·t 

~.~CE-8-t 
• - t:'- , .• 
-i.l~..ot.-\."i 

8. J ~ E- rq 
8 '(- "' . ..., .:.-\- .... 

j,C:E-0~ 
] ~ ~ :--- ,. ,.~ ....... - ..... " 

2.1f:t:-03 
') . . ~ ,, , 
_.J-it.- ... , .. 

2. ~ ~E- 0 ~1 
1 . ::. 2 E- (.l :~ ~ ,~•-01 ., ~--;-~~ 

, ·~v- -·-'- ~v 

C"t:~SULATl\'E ~ 

SCMBER StRFACE 
2.41E-01 5.04E-03 
-1.23E-Ol 9.94E-03 
i. 24E-Ol l. 93E-02 
l . 1 f, E + 0 0 3 • ·1 5 E- 0 2 
l .ilE+OO 5.79£-02 
:.80£+00 l.lOE-01 
~.sPr~oo z.26E-Ol 
8.01E+OO 4.26E-01 
, '""-·DJ .A._:,,!....,... 

i t:',i)!:"+"l • • l• ' - \I 

:.(!7£•0j 
,.. ·--·ol ..; • -1 I t.. • 
.... or--o~ . ·t- . -. ...., . . 
?.??E"-~1 
... • f'. e. r ~ :~ 1 
. ,-=--JI'\ .. , . ~ . - ...... 
• _,..._ r• 

• - I ... -- ..... - -:. :- - ,, .. . '· -
. -::-:;: 

~ ~: ~-

t· t "; ,.. 
'- . - '- ....... 

.. -~-{: 
,. -- ''· .. 

' . ... ,,_ . -. ..... 
:c:- ...... , 

I •· ••- '-" • 

~· ~ ,,. :- ~ .. i - . - .... - ...... 
. -. - , .. 
,.. r ~- • • 
-' t I, 'I- ~- -

-.. - ~:-=--': 
....., ....... - " ... 
! .. ~:. E- (J 1 
~ • C f E ... \~: 
~i.1fE•~J1 
~ ,, E t" . , .. , ~ 
.. ·- -~\.J.l 

?.Z:E•01 
? . ~: ~ .. c: j 

? . .i:~E•Jj 
~. :;~·E+C~l 

~.6:E•Cl 
, e: ("- ... c· 1 ~ • ,. ';!.. . ; 

?.irE-01 
(; - ,. - ... ·~ 1 .... ' .;. :. . ,: 
?.i(E•01 
~.7~E•01 

s.t~E·:l 
?.~iE+Gl 

P.S1E+~l 
~ ~1 ~ :-. (' , • • :" ·t ... ) • 

o c,·:- .. n1 ...... e- \. 
1 ()(·:-.•:•) . - . '-· ... 

7.2JE-Ol 
1.) C:E·fiO 
. ':''"f•"'' .. t • • ..; ' \I '-• 

1 . S8E+00 
., r?t"'•",....· 
~ ... - ·- ',..1 , • 

~ ..,-r~oa ,_ . - -
. ; . 1 ::E ........ ~ 
~I~ 5!•·.):: 
: . ~ rE • , ~ ~~ 

C • ? :_. E- {: ·:l 
. ·---.-_, . 
._ I • -
t • - .. - .. 

'· - . ---
.. =.. ~ . ~ --

.. - ... . -. - . .. -
. ... -- . . .. .. - . -

': :-_-
~ ~ .... -:-- .. ·~ ..... - . 
-·~-·.:_ .. , - .. 
,. --- " ~ . ... - ' - .... \ - . 
'' ... - - . -·= :.- j 

~~ • 1 :·. E - :: 1 
:J • :. 0 E ... ;_1 ~ 

::t~~E~C-: .. ~ .. - . ~] ,· • ...,.,·.t,-\.1 

) , •. - r1 • " :•!.. ~ '"i 

.;.::~E~C:l 

.; . ..: ~ :- ..... , 
~ ,. -' ,I.., 

..J. ~~~!:--Cl 
~ .. ~>1E+C1 
~I •:; -;"£• (; 1 
!":.5:!~+Cl 
• - 9- ... r,] :"'1 • . ~ • \J 

:·. S ~E ... 01 
6 - ,. .. 01 '· ~·.:t.+ .. . ,. - ,. ] 

• • ..... .. t t: •••.• _+ l 
i.j~~·Jl 
- --- ~'1 I .. , ....... . . . - ' 
8.1t:E~Jl 
[_, -:- ~. r ... ,, , r.· • • • . ... \., • 
~.!:FE-C·l 
1 • ~; : · E + ~- :: 

{·. ~)~ E•OC• 
r .. ? c r- a 1 

J.OOE-00 O.COE+00 l.OCE•O:? 1 • e>r-r~ c 2 
· ---·et "' - 'E C" • ' · ._ ~ I ' l _. - -, 
4•. -· .... ~ -

~1J5.S 

3.lCE-C--l 
€. f.C[-fJ..; 
l.::'~r-o:~ 
2.:;-;-r.-C:! 
~. :Fr-r::~ 
c. ·'''r-(l~ -·t--"' 
:: • 1 CE- (' 2 

, . - .. ,, 
·: . - ~.:..- .,, -
~ • E·.; E- : :: 
: . :. .; E-r : 
1 . ~ ~=- r~: 
,... . -- ' . 
- • -· :. J:: - •• ! 
., . •·- .. ' . ~ ,·.:.,-~) ~ 
~-=~r-r~ .. .... .. - .... 
~ . -... .... " - '· . - -. -

~.:..-" 
, - ... 
~ . .. : -

- -.. - \ -· 
. . -. - -

-

--. . -. 
. 
\ . ~ . --

--. - ..... 
~ . :· : ~- c 
: ; ·=-'· . . .... - . ' ... . .. ~ - , .. 
•• J -· :. - \ ~ . , -- .. 
~-~ :.- J. 

' ..... -J • • .. .... .. ... . - .. - .... 
•• :.~!-\.! 

-- -:-.. . -... 
:. ~ ::-.::1 

. - : ... , '! ~.- \, .. -. ,, .. ~ - ..... 
- • ,· l !'.- t .• 
.·· :- -: .. . -... -... , - . 

:.· ., :- ........ - ....... - .. ~ 

~-' • z· ~I- _ .. : 1 
'.1 "·*'-=--···~ , .. ' . - ~ 

..J ~ ; ~- .. ": 
..._, . ' .. - ' ... 
' " .. - . , . ·: • \. :- ! .. . .1 

. . ~ ; E- ~-: . - ... 
... ~ ... !.. .. .! 

r: ~ !"'-"·& 
'\. • "" "'! - ... 

- .~ ir•:-1 
t . ? ~ E .. (' ~ 

• " - • • Wt 
·' .. - -- . . . ..... .. -, - ,. ,.. ......... : ... '-



~ 

--...J 
0 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: INS 13.000 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 20~EC 

DENSITY: 1 

CHNL DIA 
( • 4 86 
1 • 504 
2 . 54 2 
3 .581 
4 .625 
5 • 673 
6 • 723 
7 0 7 7 7 
8 . 835 
9 . 897 

10 .964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
1 6 1 . ·l 8 
li ].fJ9 
18 1.71 
19 j.E:-l 
20 ].98 
~1 :!.]~ 
#J 'J ~ • :.: 8 
:~ :::.-.~~ 

~~ ~.ti 

:!5 :.:.83 
~1:'. ") q::_ 
-. \,; ,'1 • \.V 

:! ; ~~ . :.! ; 
:.! ~ :. • r~ ~ 
:.!9 ~.78 
:.;o .;.cs 
31 ~·=-'' 
32 4.69 
33 5.04 
34 5.4:! 
35 s.e2 
36 6.26 
37 6.i3 
• .J 8 .., 'J 3 ,-. I • ~ 

39 ,_ ... 
I • I I 

40 8.35 
.Jl 8.9i 
42 9.64 
43 10.3 
~ 4 1 1 • 1 
~5 ]].9 
46 12.8 
.Ji 13.8 
48 1-L 8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCEP\TRATIONS 
NUMBER S~RFACE 

1.53E-01 9.62£-02 
1.20E-01 9.60£-02 
2.37£-01 2.19£-01 
4.59£-01 4.88E-01 
7.92£-01 9.72E-01 
1.51£+00 2.14£+00 
2.67£+00 4.39£+00 
3.68£+00 7.00£+00 
4.49£+00 9.85£+00 
4.56£+00 1.15£+01 
4.40£+00 1.29£+01 
4.14£+00 1.40£+01 
3.~5£+00 1.35£+01 
3.03E+00 1.36£+01 
2.55E+OO 1.33£+01 
2.2~E+00 1.33E+01 
}.i0[T00 1.18£+01 
1 ~r-·oo 0 -:~·oo • - :. t.. T .,, • ' V -.,. 

8.91£-01 8.24ET00 
6.8~E-01 i.3Jf+OO 
5.07£-01 6.25£+00 
3.24£-01 ~.6~£+00 
~.~2E-OJ ~.6~£+00 
::.~7E-01 -i.f(!E~C·-.·, 

MASS 
7.20E-06 
8.08E-06 
}.98£-05 
4.73E-05 
1.01£-04 
2.40E-04 
5.30£-04 
9.07£-04 
1.37£-03 
1.73E-03 
2.07£-03 
2.42E-03 
2.50£-03 
2.72E-03 
2.84E-03 
3.07£-03 
2.91£-03 
2.60£-03 
2.35£-03 
? ?"'£ o·-~ -. -... - ... -, 
2.06E-03 
1.6-iE-03 
1.; ;r-o:~ 
] . 8-1£-0:i 

1 --- ''1 . £~- ')() , --- r~·· • : .' !:.. - li ,... • c..~..,. \. .., • I l .t. - ~· ~ 

! . f ::: E- 0 1 -t • ()::: E ·H.i 0 2 . 1 9 E- {: 3 
1 - L" E 0 1 4 - t' - r. ') 'J 3 #) - ,, 3 • :, '-· - J ~ • :. ... _ .:.. + \.I \. • • '- - t. - \.... 

l. ~5£-~j .; . ::f;E+CW 2. 32E-03 
1.11E-01 ~.3SE~OO 2.54£-03 
l.2CE-Ol 5.57E+OO 3.5BE-03 
1 . 0 2 E- 0 1 5 . 3 0 E +(I 0 3 . £0 E- 0 3 
1.29£-Cl i.75£;.00 5.6~E-03 
8.iOE-02 6.03£+00 4.i2E-03 
1.05£-01 8.41£+00 i.OiE-03 
5.10£-02 ~.il£+00 4.26£-03 
7.SOE-02 8.33£+00 8.09E-03 
9.60E-02 1.18£+01 1.2~E-02 
9.00E-02 1.2~£+01 1.44E-02 
6.30E-02 l.0~£+01 1.25E-02 
S.~OE-02 1.03£+01 1.33£-02 
2.10£-02 4.60£+00 6.41£-03 
5.70E-02 1.44£+01 2.16£-02 
i.20E-02 2.10£+01 3.38£-02 
2.i0E-02 9.11£+00 1.57£-02 
6.30£-02 2.46£+01 4.56£-02 
6.60£-02 2.97E+01 5.93£-02 
3.00£-02 1.56£+01 3.34£-02 
7.50£-02 ~.50£+01 l.O~E-01 
5.iOE-02 3.95£+01 9.78£-02 
0.00£+00 0.00£+00 0.00£+00 
4.65£~01 4.91£+02 5.56£-01 

CUMULATIVE X 
NUMBER SURFACE 

3.29E-01 1.96£-02 
5.87E-01 3.91£-02 
1.10£+00 8:37£-02 
2.08£+00 1.83£-01 
3.79£+00 3.81£-01 
7.02£+00 8.17£-01 
1.28E+01 1.71£+00 
2.07£+01 3.14£+00 
3.03£+01 5.14£+00 
4.01£+01 7.~9£+00 
4.96£+01 1.01E+Ol 
5.85E+Ol 1.30£+01 
6.59£+01 1.57£+01 
7.25£+01 1.8~£+01 
7.79£+01 2.12£+01 
S.27E+Ol 2.39£+01 
8.64£+01 2.63E+Ol 
8.9PE+01 2.83E+Ol 
9.0PE~Ol 3.00£+01 
9.~4£+01 3.1~£+01 
9.35E+01 3.~7[+01 

~ • -1 :?E + Cll 
~. -P' E·•<Jl 
~.f3!:+(:} 
u ::.r;-.;.(1] .... ~ ..... ' - . 

~ . ti\l r: + 0 1 
9.G.;E+Ol 
9.f.f.E+01 
9 -er·' 1 . t---""~ 
9.7~£+01 

9.74£+01 
9.iiE~Ol 

9.iSE+01 
9.81£+01 
9.82£+01 
9.83£+01 
9.85£+01 
9.87£+01 
9.89£+01 
9.90E+01 
9.90E+01 
9.92E+Ol 
9.93[+01 
9.9~E+Ol 
9.95£+01 
9.97£+01 
9.97£+01 
9.99£+01 
1.00£+02 
1.00£+02 

2 . 3 ~ E +(I) 

:~.-;t:f+Ol 

:~ . :. :~ r: -r a 1 
:-: . t ~i E + (I 1 
:~. 7~~+.)] 

~- • E ~ E + c: 1 
:J . ~ (lE ;- J 1 
~.89£+01 

-Ll1E+01 
.;.2:.:£+01 
..;.~i'£+01 

.;.50[+01 
4.67£+01 
.;.if£+01 
4 . 9 :-t E + 01 
5.1i'E+01 
5.-1:{£+01 
5. 6f1E+01 
5.E5£+01 
5.~5£+01 
s.::iE+Ot 
6.(.7£+01 
6.8GE+Ol 
7. 3(~£+01 
i.96[+01 
8.::~E+01 
9.20£+01 
1.00E+02 
l.OOE+02 

MASS 
1.30£-03 
2.75£-03 
6.30E-03 
1.48£-02 
3.30E-02 
i.63E-02 
1.71£-01 
3.35£-01 
5.81£-01 
8.92£-01 
1.26£+00 
1.70[+0(1 
2. 1 f,£+(:0 
2. 6-t E +(IQ 

:L 15£+00 
3.iOE+OO 
~ .. 'J [ + ("d\ ., . .:. ,. \.• 

~.69E+CO 

f.. l ::: E ~ ~;(• 
~ . =·::£ ... (;f. 
=·. ~ ~ E + ( (I 
f o J S' £ T ll " 
t~ o ~d !" + { ! I 
f . f.:· j !. + ·~; : j 
7.1..;;- .. ,,, - .. - -• :~ -1 E' + ,: t 
"7 • ~ :, r .., c · c· 
!:!.37F+;..·c 
C. • t:: :"' E ~ C· ;.: 
(.. . -- .. ..- • -i I !. + lll) 
1 • (1 j E + C 1 
1.11£.;.(.} 
1.~uE~01 

l.~JE~Cil 

i . ~(I E + C•l 
1. :.f£+01 
1.7~F+Ol 

2 o 0 ~{~ T 0 l 
2.~f.E+01 

:.!.-l~£+01 

~.61E+01 

3.COE+01 
3. (;(I£ +0 1 
3.~9E+01 

·L i1E+C1 
f..ii£+01 
b. :1 i E + (11 

B • :! -1 E + C• 1 
1.0(1£.;.0:.! 
) • 00£ + (<~ 

TSI AERODYSA~IC PARTICLE SIZER 

FIL~ SA~E: IS5 13.001 01-01-1930 
LAST CALIBRATIOS: 01-01-1930 SS 1~9 SA~?LE TI~~: 200 S2C 

DE~SIT¥: 1 

CH~L DIA 
< • 186 
1 . 50. 
~ -
3 .. 
.) 

6 

8 
9 

10 
1 t 
12 
1:! 
1 l 
15 
1 ,. •.l 

17 
1 ,, 

~ .. ~ 
'I 1 - ·~ 

:.! l 
, 'I 

., ., 
-··' 
2 l 
•) ' -., ., ~ -., 
'"'_! 

:!~ 
<ll.l - .. 
:30 
31 
32 
JJ 
J' 

• 5! 2 
.581 
.625 
.6i3 
.i~3 
o I I I 

. s :3 :) 

.:39i 

.9f:il 
1 .1) 3 
1 . 1 1 
1 • 1 9 
l. 23 
1 • 3 8 
1 . l ~ 
1 • 5 ~ 
1 • 7 l 
1 . 8 l 
t • :~ :-3 
:.! • 1 :! 
:~ • :2 :~ 
:.! • ~ .1 
:!.r.l 
:.!.oJ 
3.0.1 
J ., -

•- I 
'I :: •I J.""_ 

J.id 
L Oti 
... 3 i 
-L 69 
5. 0 _, 
5 . -t 2 

35 5.~:! 
36 6.26 
37 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.97 
-12 9.6~ 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 1·1. 8 

> 15.-1 
TOTALS: 

Drl. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CO~:CESTRAT [OS 5 
SC~BER SURFACE 

1.56£?00 9.i8E-C1 
1.15£+00 9.19£-01 
2.17E+OO 2.00£+00 
J.85E+00 ~.09£+00 
i.20E+OO 8.84£+00 
1.37£•01 1.9~£+01 
2.29E+01 J.77E+Ol 
3.33£+01 6.4JE+01 
~.08£?01 8.95£+01 
~.29E+Ol 1.09£+02 
t.Oi£+01 1.19£+02 
3.73:.+01 1.2SE+O; 
3.41E~01 1.3JE+O~ 
~ gg~-o1 1 3-~-o~ _ •.. t.? ·-~-~-

~.6tE~01 1.J6e+C2 
~ t•-·"1 1 ?9£'0~ -· .... :.. .... \•- ·- ,. ... 
l.i2~TC1 1.19E+02 
1 • J -l ~ + :) ~ 
1 • c e E ~ 1) 1 
7.3!?.?1')0 
s.Jt:::,.on 
:3. 9.lE .. i)&} 

:~ . o t :::.,. n o 
:2 •. ~ ~ ~ ~ ;) 0 
~. Oi3 £~Q;j 
1. 79::+Jtl 
t.o5E-roo 

l 0 .... ,.... 0. •") 
• fr!.?J_ 

9 ?6'""'"1 • - J:. '?' ., -

7.83£+01 
€.58£,.:)1 
5 • o 0 E + ') l 
t.95E.;.Ol 
-l.8~E ... 01 
., . 55£,.fJl 
4.53E?0l 
-t.81E+Ol 

~.-\SS 

7.32E-05 
7.73£-05 
1.81£-0l 
3.97E-04 
9.21£-01 
2 .18E-03 
~.55E-OJ 
8.3-IE-03 
1.25£-0~ 
1.63£-02 
1.91E-02 
2.21E-02 
? I ""£-0') 
- • '"I I -

2.69E-O~ 

2.91£-02 
2.9nE-O:! 
? 9~£-f''1 -· ..., "-"-

·_l a.)-~-o·l -. ..._ ' -
t:t 6- E- 0 ., - . .') -
2.-llE-0:! 
2.17E-C:! 
1.99£-0~ 
1.89£-0:! 
l.93E-O~ 

~.OlE-O:! 

2.1-lE-0~ 

2.45£-02 
!.~5E:t00 5.22£~01 2.85E-02 
1.-tiE+OO 5.iJE+Ol 3.36£-02 
1 . :1 :~ E + Cl 0 6 • 2 ~ E + 0 1 3 • 9 4 E-0 2 
1.31£?00 6.80E+01 ~.61£-02 
1.2iE+00 i.63E+Ol 5.56£-02 
1.18£+00 8.15E+01 6.38£-02 
1.l9E+00 9.54£+01 8.02E-02 
1.1iET00 1.09E+02 9.82£-02 
l.l3E+00 1.20E+02 1.17E-01 
1.10£+00 1.36£+02 1.42E-01 
1.07£+00 1.53£+02 1.72E-01 
1.03£+00 1.70£+02 2.04£-01 
1.03£+00 l.96E+02 2.54E-01 
1.01£+00 2.21E+02 3.07E-01 
1.04E+00 2.63E+02 3.93E-01 
9.88£-01 2.89£+02 -1.64£-01 
9.46E-01 3.19£+02 5.52E-Ol 
9.02E-01 3.52£+02 6.53£-01 
8.68£-01 3.91E+02 7.80E-01 
9.02E-01 4.69E+02 1.01E+00 
8.89£-01 5.34E+02 1.23£+00 
8.85E-Ol 6.14E+02 1.52E+00 
O.OOE+OO O.OOE+OO 0.00£+00 

4.53£+02 6.70E+03 8.69£+00 

CU~lfJL.-\TI\"E% 

SV~BER S~RFACE 

J.~5E-Ol 1.45£-02 
5.98£-01 2.83£-02 
1.03£+00 5.82£-02 
1 • 9 ;~ E: + 0 0 1 • 1 9 E - 0 1 
3.52E+OO 2.51£-01 
6.53£+00 5.41£-01 
1.16E+01 1.10£+00 
1.91E+Ol 2.07£+00 
2.81£+01 3.40E+OO 
3.76E+01 5.C2E+OO 
4.66E+Ol 6.81£+00 
5.~9E+Ol 8.71E+00 
6.24£+01 L.Oi£+01 
6.91£~01 1.2iE+Ol 
i . -1 8 E + 0 1 1 . 4 i E + 0 1 
7.96E+Ol 1.67£+01 
8.33E+OL 1.84£+01 
8.6JE+Ol 2.0CE+Ol 
8.85£+01 2.LlE+Ol 
9.01£~01 2.26E+ll 
9.13£+01 
C) '1 •l- ) l ... __ c.,., 
9.:!~:: ... Jl 
9.:1-lE•G! 
9 •) ,. - 0 1 •. J:J:.+ 

9.-IJE•Jl 
9.loE+Ol 
9.5l)£.,.Q1 
9.53£•01 
9.56E+Ol 
9.59E+Ol 
9.62£+01 
9.64E+01 
9.67E+Ol 
9.i0E+Ol 
9.72£+01 
9.7-1£+01 
9.77£+01 
9.79E+01 
9.81E+Ol 
9.84£+01 
9.86£+01 
9.88E+Ol 
9.90£+01 
9.92E+Ol 
9.94£+01 
9.96E+Ol 
9.98E+01 
l.OOE+02 
l.OOE+02 

~.36E-r0t 
:?.l-l::+l)l 
2 • 51::+ ;j ~ 
2 . :; ·~ ?. + () 1 
:!.6.5!:+01 
2.72E+Ci 
~. 7~£+~)1 

2.8iE+Ol 
:!.Yo::;.ot 
·J. 05E+O 1 
J.l5E+Ol 
J.27E+01 
3.39£+01 
3.53E+01 
3.69E+01 
3.87£+01 
4.07£+01 
4.30£+01 
4.56£+01 
4.85£+01 
5.18£+01 
5.57E+Ol 
6.00£+01 
6.48£+01 
7.00£+01 
7.59E+Ol 
8.29£+01 
9.08£+01 
l.OOE+02 
1.00£+02 

~ASS 

8.~2£-0-1 

l.i3E-OJ 
3.81£-0J 
8.3iE-OJ 
1.YOE-02 
4.-llE-02 
9.6tE-02 
1.9:!£-01 
J.3oE-01 
5.~3E-01 
i.-\JE-01 
~.9iE-Ol 
1.~3£+00 

1.59E+CO 
1 • 9 J E ":" c I) 
.., ..,-E.') ~ • .;. I T I; ! 

2.61E-rOO 
., 9 ')...... c . 
-•·•Jo!+~U 

J.:!!E+OO 
:!.32£+00 
~t. 7 i E ?C 0 
,J. 9~::+•)\:: 
l . :! 1 E;. :~ 1) 

t • t lE+ •) •J 
1 ··-E ~r 1 • t') : TV 1_l 

i. 9 ~ E + t)O 
5. 20E+Oil 
- - ., E 0 ' ~ • 0 .) + (, 
5.9lE+00 
6.3iE+I10 
6.90£+00 
7.54£+00 
8.27£+00 
9.19£+00 
1.0JE+01 
1.17£+01 
l.JJE+Ol 
1.53£+01 
1.76E+Ol 
2.05E+Ol 
2.41E+Ol 
2.86E+Ol 
3.40E+01 
-I.OJE+01 
4.78E+01 
5.68E+01 
6.84E+01 
8.25E+01 
1.00£+02 
l.OOE+02 



....... 

......,J 

....... 

LAST 

CHNL 
< 

DIA 
.486 
.504 
• 54 2 
.581 
.625 
.6i3 
.723 
• 7 7 i 

1 
2 
3 
4 
5 
6 ... , 
8 
9 

10 
11 
12 
13 
14 
] 5 
J 6 
] i 
l 8 
l 9 
::0 ., . 
- .1. 
,. r-; 
... -
,, 1 
---~ . 
~ ·1 
r • . ~ - ... 
::"6 
,, -
- I 

:.:s 
~9 
:~ 0 
31 
";., ... -
~~ 3 
'J 4 
... '1 

35 
36 ..,-
.) I 

.835 

.897 

.964 
1. 03 
l • l 1 
1 • 1 9 
1 • z 8 
] • 3 8 
1 • ·1 8 
] • f, ~ 
1 . i] 
• {; j 
J • ~· . 

1 • ~ E 
2. ] : 
:.:8 
,, . = 
~ . - '-' 

2 • t: ·4 
,. (; .,, 
...:.'-" 
- o-. ~. 

.... . ~ "' 
1 ... -
~ • .,: I 
-: ::. r) , .. ,, .. 
~~. 7 8 
-1 • t)6 
.t. 3 i 
~.t9 

5.C4 
• .4 ,., ::, • .., L. 

5.82 
6.26 
6. ; :~ 

38 ;, 23 
39 ;,-;; 
~0 8.35 
41 8.97 
-12 9.64 
-13 10.3 
4 4 1 1 • 1 
·iS 11.9 
46 12.8 
4i 13.8 
48 14.8 

TSI AERODYNAMIC PARTICLE SIZER 
. 

FILE ~AME: INS 13.002 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 

DE~SITY: 1 
20G- SEC 

DJL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

1.68E+OO 1.05E+OO 
1.25E+OO 9.99E-Ol 
2.36E+OO 2.18£+00 
4.16E+OO 4.43£+00 
7.84E+OO 9.63E+OO 
1.46E+Ol 2.08£+01 
2.~9£+01 4.09E+Ol 
3.69£+01 7.00E+Ol 
4.39£+01 9.63E+01 
~.5iE+Ol 1.16E+02 
4.30£+01 1.26E+02 
3.98E+Ol 1.34E+02 
3.55£+01 1.38E+02 
3.10E+01 1.40E+02 
2.70£+01 · 1.40E+02 
2.2~E+Ol 1.~5£+02 
l.ElE•Ol 1.26£+02 
l.-t3E·H)J l.l~E+O:? 
l.G?.!: ... Gj l.01E+02 
t- • 0 (' F ... n 0 8 • 5 -1 E • 0 J 
~.s~r·oa i.3EE•OJ 
~.~9F•OO 
~ ~-t·o~ .... , ,. I - · . l: 

5.2~E+Ol . - ~ r . c·. :'.~.j - il 

HASS 
7.89£-05 
8.40E-05 
1.97E-04 
4.29E-04 
l.OOE-03 
2.34E-03 
4.93E-03 
9.0iE-03 
1.34E-02 
1.73E-02 
2.02£-02 
2.32£-02 
2.57£-02 
2.i8E-02 
3.01£-02 
3 • 1 (l£- 0 2 
3.11E-02 
3.0-tE-02 
2.87E-C2 
., r."'£-fi" .... \."!... l· ... 

2.-i~E-~;::: 

~.22£-02 
2.l1E-i2 

:.8fE+OO 5.4lE+Ol 2.~:E-02 
': •; I: :- .• , () • G c E + G 1 ., •: (J' -.t.-,. 'J 
._ • ._ c;. - _,.. V ""' • '-"" "" J ._ • ,. \.. ' 

l.E9F+OO ~.ii£~01 2.26E-02 
1 --r·oo - 1c- 01 ? s~- ~? • f I .,. • :_, • \J l: .p. ~ • .C!:..- \.:-

l.66E+OO 5.62E+OJ 3.07E-02 
l.ElE+OO 6.27£+01 3.€SE-02 
l.~3E+OO 6.~6£+01 4.07E-C2 
1.~~£+00 6.98£•01 4.73E-02 
1 ~ 0 -•00 - • .,E.01 - c~r O? • _ , .t. . I I , t ._ ~ :'1 , 1..• ' - .. 

CUMULATIVE X 
NUMBER SURFACE 

3.50£-01 1.52£-02 
6.09E-Ol 2;~6E-02 
1.10E+OO G.lOE-02 
1.9iE+OO 1.25E-Ol 
3.60E+OO 2.64E-01 
6.64£+00 5.64E-01 
1.18E+01 1.15£+00 
1.95£+01 2.16£+00 
2.86£+01 3.55£+00 
3.81£+01 5.22E+OO 
4.iOE+01 i.03E+OO 
5.53£+01 8.97E+OO 
6.27£+01 1.10£+01 
6.91£+01 1.30£+01 
i.4i£+01 l.fiOE+01 
i. 9-1F+Ol 1. fi9E+01 
8.J2E~Ol 1.8EE+Ol 
8.6JF•O] 2.0~E+Ol 
8.E4E+01 2.lfE+Ol 
9. (l] ~ + 0] 
9.j~~E+01 

q.:::r•ol 
~.2?.E+C1 
?.::f·E~(:] 

~. ·i C: E + 01 

:! . :q F.: ... 0 1 
:; . .;]E+Ol 
~.~OE+01 

:;.fEE~Dl 

:! • ffif+(lj 
~. 7 ~1 ET 01 
2.3DE+Ul 
•: •·r·-+~·1 .:.. • t· .: . .::. \ .. 

2.?-EE+Ol 
~~.OtE+Ol 

3.14£~01 
·J ? ~ r ~ 01 .:J • ., "I .._ . 

3.35E+01 
3 •. a:r + o 1 
3.62E+Ol 
3.i9E+01 
3.97E+Ol 
~.lS£+01 

~.41E•Ol 
4. (i6E+ 01 
4. 9~.£+0] 
5.28£+0] 
5.6(i£+0] 
6.0eE+01 
6.55£+01 
i. ()f,[+(l] 

foJASS 
8.88E-04 
1.83E-03 
4.05£-03 
8.88E-03 
2.02E-02 
4.65E-02 
1.02E-01 
2.04£-0] 
3.55E-Ol 
5.50£-01 
i.i~E-01 
1.0~£+00 
1.33E+OO 
].64[+00 
1.9RE+OO 
2.32f+OO 
2. teE·H.lO 
2.0~E+Of: 
• J ... :: :- ~ (• 0 ..... ~ ,. -
~~.f1~F+i'0 
~; • ~:: E + f: C, 
-l • 1 7 r. .... ·:. :: 
.; • a: ( o = ..;. ) { '• 
-J • r; r .... ~ .. : 
~.~l·E+~r 
~ ~ ::- 1"1. 
, •• .J ' .1:- ' . ~ 

:. . ~ :-£+(:0 
5.f.(E+(C 
f.21E•00 
6.€7£+(;() 
i. ~ClE+C•Ci 
i. ~-iE•OO 
C' ,. ,. - I" 0 c,. t.:.:.!.+~.) 

9.5-j£+00 
1.0iE:+01 
l • 2 J E + f; l 
1 . ~~SE ... 0 J 
1 . 8- ~ (• 1 • ~ t. . "' 

) 15.4 
TOTALS: 

l.29E+OO 8.92£+01 6.98£-02 
1.21£+00 9.73£+01 8.18E-C2 
1.24£+00 1.15£+02 1.0~£-01 
1. ::OE+OO 1. 28£+02 l. 24£-01 
1.17£+00 1.44£+02 1.51£-01 
1.11£+00 1.59£+02 1.78£-01 
1.08£+00 1.i7E+02 2.14£-01 
1.06£+00 2.00[+02 2.60[-01 
l.O~E+OO 2.~8£+02 3.17£-01 
l.05E+OO 2.65£+02 3.96£-01 
9.94E-Ol 2.91£+02 4.67£-01 
~.64£-0J 3.25£+02 5.62£-01 
8.95E-01 3.49£+02 6.48£-0l 
8.99£-01 4.05£+02 8.08£-01 
9.00£-01 4.68E~02 1.00£+00 
9.1iE-Ol 5.50£+02 l.27E~oo 
8.95E-Ol 6.20£+02 1.54£+00 
O.OOE+OO 0.00£+00 0.00£+00 

4.81£~02 6.94£+03 8.88£+00 

9.-i.;E•Ol 
9.~££~0] 

9.f.JE•01 
9.5.;£+01 
9.5iE+Ol 
9.60E+01 
9.63£+01 
9.65£+01 
9.f.SE+01 
9.ilE+01 
9.i3£+01 
9.i5E+01 
9.78£+01 
9.80£+01 
9.82E+01 
9.84£+01 
9.8iE+01 
9.89£+0] 
9.9]£+01 
9.~2£+01 

9.9-1[+01 
9.96£+01 
9.98£+01 
1.0CE+02 
1.00£+02 

7.64£+01 
8.31£+01 
9.11£+01 
1. OC•E+02 
1.00£+02 

l.o2E+01 
2.11E+Gl 
2.-1iE+01 
2.~2E+Ol 

3.4~E+01 

4.08F+Ol 
·1 • ~: (; E + 0 l 
5.i][+01 
6.8-lE+Ol 
8.2iE+Ol 
1.00£+02 
1.00£+02 

LAST 

CH:-.iL DL\ 
< • '8 6 
1 .:;o• ., 
3 

' .. 
·~ 

6 

8 
9 

10 
l 1 
1:! 
l:J 

l ' 
t.~ 

15 
1 : 
1 ,, 
I. q ..... 

I' 

~ t 
.. , ... 
.., ·• 
~ ,) 

~ l 
.., ' - ·~ 

::!6 
n
... , 

. ~ l2 
• 5 81 c.,-• •J- 0 

.~i3 

.i:!J 

. ; ; i 

.335 

.~9i 

.96t 
l . 0:3 
l. 1 t 
t . l 9 
t • 2 :~ 
1 . :J 3 
1 . .t 8 
l . -~ 1 
L. 'i l 
l . ~ t 
~ . ~8 
~ • 1 ~ 
:.! • :! .. i 
:: • ~ .1 
:!.6-1 
2 • ~~ 3 
:.L 0 ,j 
'l •1 -..., . - ' 

28 3.52 
:!1 3.i8 
30 4.06 
3 1 .•• 3; 
32 1.69 
J;J 5.0-l 
34 5.42 
J5 5.82 
36 6.26 
3i 6.73 
38 7.23 
39 i.i7 
·10 8.35 
41 8.9i 
42 9.64 
43 10.3 
4 ·• 11 • 1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODVSA~IC PARTICLE SIZER 

01-01-1980 FILE ~iA~E: I~5 13.003 
CALIBRATIOS: OL-01-1930 

OE~S IT·r: 1 
SS 1-19 SA~PLE TIME: 200 SEC 

0 I L • RAT [ 0 : 1 : l EFFIC. CORRECT.: 01 

COSCE~TRATIO~S 

NG~SER SCRFACE 
4.16£-0l 2.61E-OL 
3.01E-01 2.t1E-01 
S.iOE-01 5.2iE-Ol 
1.01E+~O t.OiE+OO 
l.SSE+OO 2.31E+OO 
3.57E+OO 5.08E+OO 
5.95E+OO 9.i8E+OO 
8.89E+OO 1.69E+Ol 
1.0iE+~l 2.35E+Ol 
l.12E•Ol 2.85E~Ol 

l.08E+Ol 3.15E+01 
t .OOE+Ol 3.38E+Ol 
9.2tE+OO 3.61E•Cl 
R.~2~+00 J.70E+Ol 
7.26E+OO 3.iiE+Ol 
6.liE·OO 3.ilE+Ol 
5.0{S-10 3.50E~Ol 

-I.OSE~0o 

3.ltE-QC 
~ . J i" E + :1 :) 

3 ?--.,r.t • • .;, 0 r_ •I 

., 90::;'~0 1 
~. -. ... 
~.53E+Ot 

MASS 
1.95E-05 
2.03E-05 
4.76E-05 
1.0-lE-0-1 
2.4tE-04 
5.70E-O.t 
1.18E-03 
2.19E-03 
3.28E-03 
-t.26E-03 
5.0iE-03 
5.85E-03 
S.iOE-03 
i.39E-03 
8.09!:-0J 
8.5-l£-03 
8.66E-OJ 
8.66E-03 
B.23E-OJ 
i.iiE-03 

t.iiE+G~ ~.t8E•Ct i.19E-CJ 
t.:Jr)E~')0 l.85E+0.1 6.55::-0J 
9 ,._ ~t 1 ---·nt • 9?- 03 • 1 ~ e- ... _ . o;) :::.--:- v ::J • - :. -

i.~~E-Ot 1.~5E~Ot 5.93E-OJ 
6.16E-11 l.35E+Ol 5.9tE-OJ 
4.8JE-01 l.22E+Ol 5.78E-03 
t.29E-01 l.ZSE+Cl 6.JSE-03 
3.9~E-Ol 1.32E+Ol 7.2~E-03 
3.5~E-01 l.JSE+Ol S.tOE-03 
3.3JE-01 1.50E+Oi 9.-tiE-03 
3.15E-01 1.64E+Ol 1.11E-02 
3.02E-Ol l.81E+Ol 1.32E-02 
2.91E-01 2.02E+Ol 1.58E-02 
2.6iE-Ol 2.1-IE+Ol 1.80E-02 
2.i6E-Ol 2.55E+01 2.30E-02 
2.69E-Ol 2.8iE+Ol . 2.79E-02 
2.61E-01 3.21E+01 3.36£-02 
2.50E-Ol 3.55E+Ol 3.99E-02 
2.3JE-Ol 3.83E+01 4.61E-02 
2.38£-01 4.52£+01 5.85E-02 
2.14£-01 4.70£+01 6.55E-02 
2.32£-01 5.86£+01 8.77E-02 
2.13£-01 6.22£+01 1.00£-01 

. t~87E-Ol 6.32E+Ol 1.09£-01 
1.79£-01 6.99E+01 1.30E-01 
1.81£-01 8.14E+01 1.62E-01 
1.76£-01 9.14E+Ol 1.96E-Ol 
1.66E-01 9.98£+01 2.30E-Ol 
1.70E-01 1.18£+02 2.92E-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.23£+02 1.55£+03 1.81E+OO 

Ct~tl"l.-\ T I VE " 
Nt~BER 

3.39E-01 
5.85E-Ol 
1.05E+OO 
l.8iE4-QO 
J . .JOE+OO 
6.3tE+OO 
1.12E+01 
1.84E+Ol 
2.i2E+Ol 
3.6JE;.Ol 
-1.51E""01 
5.3JE~Ot 

6.08E•Ol 
6.i5E~01 

i.J~E~01 

- a·-·ot I • ;1 .\::.. . , 

8 ·>t:.-·Ot • -·.Jt:..• ... 
8 .::·J::;'~~1 

• V •.• ..- •) .. 

8.85E+:il 
9.n.~:::~ot 

9.18E•Ol 
9.~9E•f11 
9 3 - ...... •. :,.•\;1 

Sl"RF.-\GE 
1.68E-02 
3.24E-02 
6.65E-02 
t.36E-01 
2.85E-Ol 
6.13E-01 
1.25E+OO 
2.3-lE+OO 
3.86E+OO 
5.i0E+OO 
i.7~E+OO 
9.93E+OO 
t.:!JE+Ol 
1.-liE+Ol 
L.ilE+01 
1.95E+Ol 
2.liE+Ol 
2.39E+Ol 
2.5iE+Ol 
2.i-\E+Ol 
2.88E+Ol 
J.COE+,ll 
J.lOE•Ot 

~) • ~ :3 E - 0 l J . 1 q ~ • 0 1 
9 ' • E · n ' 3 ., 3,.... • 0 1 • ... ._ -t.,~,. ·-c.. 
9 •. ; 2 !: • r) t J . J 6 E + 0 1 
9.55!:+01 J.iiE+Ol 
9.53E•Ot J.52E+01 
9.61E+01 3.61E+Ol 
9 • 6 -1 E ;. 0 l . . . :J • ; l E + 0 t 
9.6iE+Ot J.82E+01 
9.69E+Ot 3.9JE+Ot 
9.i1E+01 4.06£+01 
9.7-lE+Ot 4.20E+01 
9.i6E+Ol 4.3iE+Ol 
9.iSE+Ol 4.55E+01 
9.80E+Ol 4.76£+01 
9.82E+Ol .l.99E+Ol 
9.8tE+01 5.2~£+01 
9.86E+Ot 5.53£+01 
9.88E+Ol 5.83£+01 
9.90£+01 6.21E+Ol 
9.91£+01 6.61E+Ol 
9.93£+01 7.02E+01 
9.94£+01 7.47E+Ol 
9.96E+01 8.00£+01 
9.97£+01 8.59£+01 
9.99E+01 9.24E+01 
1.00E+02 1.00£+02 
t.OOE+02 1.00£+02 

~.\SS 

1.07E-OJ 
2.19E:-OJ 
-1.81£-03 
1.05£-02 
2.38£-02 
•• .,1: O? 
:).~ .... - .. 
1.20E-Ot 
2.-llE-01 
·'. 21 E-O 1 
6.56E-01 
9.35£-01 
1.26E+OQ 
1.63!:+00 
2.0JE+OC 
2.43£+00 
2.95E+OO 
3.t3E+OO 
:J • !~0 E +CO 
t. 3 5 E+O ') 
t.79E+00 
?i.l9!:+()0 
5 • :5 .) ~ + c . ) 
5 •. q 7 ::+ .)() 
5 . ~ •) 'S + ,j ~) 
6.5JE+10 
6 . ~ .) .! + () i) 
7.20£+00 
7.F;OE+CO 
B.O·tE+QO 
8.56E+OO 
9.1iE+OO 
9.90£+00 
1.08£+01 
1.18£+01 
l.JOE+01 
1.46£+01 
1.6-IE+Ol 
1.86£+01 
2.12£+01 
2.-14£+01 
2.80£+01 
3.28£+01 
3.83£+01 
4.43£+01 
5.15£+01 
6.05£+01 
7.12E+01 
8.39£+01 
1.00£+02 
1.00£+02 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: 1~5 13.016 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 

" 5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
l ; 
l P. 
1 Q . "' 
:o 
Zl 
r• I• . , 
f' ~ , J _._ 
·- . 
- j 
rt ~ 

~f 
,. -.. 
:28 
"Q .. "' 
30 
~il 
':? ...,_ 
33 
34 
35 
36 
3i 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.7ii 
.835 
.89i 
.964 
1.03 
1 • ] 1 
1.] 9 
1 . :!8 
1.28 
1 . l8 
1. 59 
] . ; ] 

1.8~ 
l a,_. 

••• (I 

:. 1 2 
., •: c: 
~·-C 

.., ~ 5 -. 
2 • () t 
',.• c ., 
- • \I~~~· 

: . • C•~: 
"" .. -
V • .., ' 
... :. ') 
,) • V-. 

3.i8 
~.06 
' 'J -"f • ..., I 

-L 69 
5.04 
f-. 4 2 
• 8, 0. .. 

€.26 
6. i 3 

'lS - ., 3 
V I ..... 

3g - --• I • r I 

40 8.35 
~1 8.9i 
4 2 9. 64 
43 10.3 
4 ·1 ] 1 • 1 
·1 5 1 1 • 9 
·16 12. 8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

1.37£-01 8.58£-02 
l.OJE-01 8.26£-02 
1.86E-01 1.72£-01 
3.24£-01 3.44£-01 
6.16£-01 7.56E-01 
1.16£+00 1.64£+00 
1.93£+00 3.17£+00 
2.99£+00 5.68E+OO 
3.71£+00 8.1~E+OO 

4.01£+00 1.02E+Ol 
3.99E+OO 1.17£+01 
3.97E+OO 1.34£+01 
3.77E+OO 1.47E+01 
3.58E+OO 1.61E+01 
3.44E+OO l.i9Ef01 
3.18E+OO 1.91£+01 
2.86E+00 1.98£+01 
~.50E+OO 2.00£+01 
~ "'oE·"" -. \..• J ~\.- • • ..1 

l.i~E•OO 
1 1!:[•('(' J • ,. ,. • 

l.Q-tt:.;.OO 
i.97E-C1 
f..88E-r.i . .,-r r.· "i • ,. • -\.11 
~ ,, f,- ,. 1 
, ..... t t..- ,: 

, o'>- 01 ~ I V"-':..~ • 

~. S~E+Ol 

1. 56E"!'Ol 
· •c--nl 1 • ; ~·!.. ~ \. 

• ~- .... "1 l • ' J ::. ~ ,. 

1.1:t:+01 
9.~.?E-rOO 

c ""E•"O '-' . '. \.' . \. 

MASS 
6.42E-06 
6.95E-06 
1.55£-05 
3.34£-05 
7.88E-05 
1.84£-04 
3.83E-04 
i.36E-04 
1.13E-03 
1.52E-03 
1.88E-03 
2.31E-03 
2.73E-03 
3.22E-03 
3.83E-03 
4.40E-03 
4.91E-03 
5.33E-03 
5.5:E-03 
5.65£-0~ 
5.-iBE-03 
5.2iE-0~ 

~·. OCE-('3 
.:1.57E-O:. 
~.~2£-03 
; .. 83E-03 

~-~~E-01 7.37E+VO 3.75E-C3 
2.0~E-01 7.0~£+00 3.8SE-03 
1.i~E-01 6.8~E+OO 4.02£-03 
1.E2E-01 i.31E+OO 4.61E-C3 
1.44£-01 i.47E.;.OO 5.06£-03 
1.36£-01 8.20£+00 5.9iE-03 
1.3~£-01 9.32E~oo i.JOE-03 
1.~2E-Ol 9.80E+OO 8.2-tE-03 
1.23E-01 1.13£+01 1.03E-02 
l.20E-Ol 1.28E+Ol 1.25E-02 
1.1~E-01 1.41£+01 1.4iE-02 
i.05E-Ol 1.49E+Ol 1.68E-02 
l.OiE-01 1.i6f+01 2.12E-02 
9.15E-02 l.i4E+Ol 2.25£-02 
9.54E-02 2.09£+01 2.91E-02 
8.40E-02 2.13£+01 3.18£-02 
8.i3E-02 2.55£+01 4.10E-02 
B.i0£-02 ~.9~E+Ol 5.07E-02 
6.30E-C2 2.46£+01 4.56£-02 
i.liE-02 3.23£+01 6.44E-02 
i.29E-02 3.i9E+01 8.13E-02 
i.l1E-02 4.2iE+Ol 9.83E-02 
i.iiE-02 5.39E+Ol 1.33E-Ol 
O.~OE+OO 0.00[+00 O.OOE+OO 

5.~5E+Ol 7.14E+02 i.89E-Ol 

CUMULATIVE X 
NUMBER SURFACE 

2.56E-01 1.20E-02 
4.49£-01 2.36E-02 
7.97E-01 4.?7E-02 
1.40E+OO 9.59£-02 
2.55E+OO 2.02£-01 
4.71£+00 4.32E-01 
8.32E+OO 8.76E-Ol 
1.39E+01 1.6iE+OO 
2.08£+01 2.81E+OO 
2.83E+01 4.23E+00 
3.58£+01 5.87E+OO 
4.32£+01 i.7~E+OO 

5.03£•01 9.80E+OO 
5.iOE+Ol 1.21£+01 
6.34E+01 1.~6E+01 
6.93[+01 1.72£+01 
i.4iE+Ol 
- o.,-.01 I • ,..,,.,~~ 

8.32~ ... 01 
8.65'£"!'()1 
8. ?\'E+ 01 
~. (:~£•()} 
"" ""·-·n] :- • ..:. -~ L- .... 

~. ·.=r•rr] :"" . ' .. ' 
0 • ·-- - ,, ~ .. • a.s .: .t..,. \,1 l 

~L~9E+Ol 

9.f . .;E•C1 
~.feE+Ol 

~.ClE+Cl 
9 s·-·o· ~· --:t."!' 1 

9.67E..,01 
9.i0E+Ol 
9.i:!E+Ol 
9.i.tE+Ol 
9.7iE+01 
9.i9E•Ol 
9.81£+01 
9.83[+01 
9. 8f:[+01 
9.8iE+01 
9.E9E+Ol 
9.90[+01 
9.92E+Ol 
9.93[+01 
9.95£+01 
9.96E+01 
9.9i£+01 
~L~9E+Ol 
1.00E+02 
l.OC£+02 

2.00£+01 
:?.28£+01 
~. 5=-~E+Ol 
2.8]£+01 
3 • 0 .; E ~ 0 1 
3 ,--·"'1 • .. 0!...,.. ~.~ 

:~ . i ~: :: ~ ~ ] 
2.5P£•01 
3.7~E~01 

~.8~E~0J 

:.::1£+01 
-1.0-tE+Ol 
-i • : ; [ + 0 1 
-i.24E+Ol 
--i. ~.:.f:E+Cil 
4. -H)E+Ol 
~.:?.E+01 

4.i::E+Ol 
' c.·cr-+01 "i·C.~-

5.07E+01 
~.26£+01 

5.47£+01 
- ---- "'1 ::>.l~.!.+v 

5.96£.;.()] 
G ,._,-r- 01 •• :-, ..... + 
6.5:.£+01 
6.91£+01 
7.32E+Ol 
i.(;i£+01 
S.l2E+Ol 
B.(~ f. E + 01 
9.25£+01 
].00[+02 
1.0(1[+02 

MASS 
8 .1-tE-0-t 
1.69E-03 
3.6iE-OJ 
i.90E-03 
1.i9E-02 
4.13E-02 
8.98E-02 
l.SJE-01 
3.27E-01 
5.19E-Ol 
i.5iE-01 
1.05E+OO 
1.~0£+00 

1.81E+OO 
') ., ;J -t. • (l 0 
~ .... ' . 
, (..•-- 00 .... • c.:; t.+ 
:J • -l 7 E + 0 0 
-i.: 5 E+OO 
~.£f,£+00 

5. f:€E+0C 
G.~ t:E + ~i 0 
f.~2E+00 

~.ffE+CD 

P.J;!+:C 
~:.t-ir•c: 
~ .. j 7 E + ::; :·; 
:- . f f, E + \) l· 
1.~1E+(l 

1 , ('- ". 
• \.I J!. ... \} .t . . ,, ..... ~. 

J • ~ ..;.. .L ~ l: j 

. 1{.;-+ ..... l • . :. I. i 

l • :: (i E + J l 
l.='fE+Cl 
• . ,. - . (' 1 .i • -it~. / 
1. :,~[+~i] 
].i~£+01 
1 c .. -+ '"1 •• ,, J:. ... 

:?.jfE+OJ 
._, •·.~-.-,1 - ..... - r .... "'' 
:.iCE+Ol 
~~. O'iE+Cl 

''J • -- 01 ,._ .• -1 't.+ 
~L ~9£+01 

.;.6.;E+Ol 
- ') 'l- + ,.., ] :-t • - .. t. \,: 
5.03£+01 
:. (1(;'£•0] 

f..~lE+Cl 
1. O~iE•02 
l.OOE+02 

TSI AERODYSA~IC PARTICLE SIZER 

FILE NAME: t~5 13.017 01-01-1980 
LAST CALIBRATION: Ol-Ol-1980 SS 1~9 SA~?lE TI~Z: 200 SEC 

CH~L D:A 
~ • I 8 6 
1 .504 , .. 
J ., 
.1 
~ . ' -I 
8 
g 

111 
1 l 
1~ 
l~ 
1 ~ 

1-: 
' ,. 
l C} 

1 -
l ~ 
1 ... ~ 
rt ,-., ,, . 
- L , ., 
... -
,., 'I 
... ._, 

~ ' •) : 

2fl .,. .. , 
:!3 
:.!Q 
JO 
:Jl 
3~ 
33 

3 ' 

• 5 ':! 
.581 
.6~5 
c:-3 .. ) , 
- ') 1 

• I - .,.. ---, I I I 

.3:J;1 

.S".li 

. 96 l 
L. OJ 
1 . 1 t 
1 . l q 
1 • :! ~ 
l.J8 
l • I B 
1 .. ) :J 
l.; L 

t. ~' 
1.q8 ,., . , 
- • L-

:!.:.!8 
,... I • 
- • t ,) 

~ • 6 -I 
~.8:} 

:J, 05 
:J • ~; 
., -., 
oJ,J ... 

3.78 
-L06 
4.37 
·t. 69 
5. 0-l 
• I ') 
Oo-tw 

J - - 8'l 0 => • .:.. 

36 6.26 
J7 6.73 
J8 7.2J 
39 - --. I • I I 

40 8.J5 
rl1 8 o 9 7 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 1·1.8 

) 15.4 
TOTALS: 

DE~SIT1: 1 
OIL. RATIO: l :1 EFFIC. CORRECT.: Dl 

CONCE:"iTR.\ T IO~S 
NC~SER SlRFACE 

2.52E-02 1.58E-02 
l.SJE-02 1.4SE-02 
3.06E-02 2.83E-02 
4.93E-02 5.29E-02 
9.51E-02 l.l7E-01 
1.72E-01 2.45E-01 
3.0iE-OL 5.06~-01 
4.7tE-01 9.00E-Ol 
6.03E-OL 1.32E+CO 
6.64E-Ol 1.68E+OO 
6.69E-01 1.96E+OO 
6.i9E-01 2.29E+OO 
6.65E-Ol 2.60E+CO 
6.5tS-Ot 2.95E+OO 
6.61E-Ol 3.45E-OQ 
6.33E-Ol 
5.8CE-Cl 
5.J3E-01 
l.llE-Ot 
J 3 ,,-_.,, 

' ,1 ~- 1_, L 

3.80E+00 
4 0 ?-.-o, • ...t. ~ 

~.3LE+00 

-l.lOE+')O 
~.l~E~"JO 
., -a- nr 
V • I t. ~ ·.J ') 

~1.-\SS 

l.lSE-06 
1.23E-06 
2.55E-06 
5.13E-06 
1.22£-05 
2.74E-05 
6.10E-05 
1.17E-Ot 
1.8~E-04 

2.52E-04 
3.15E-0-I 
3.97£-0-1 
-t.82E-O-I 
5.88E-Ot 
i.41E-O~ 
8.76E-O~ 

9.9SE-Ot 
1.15E-OJ 
1.1iE-OJ 
1 • 2 3 E- 'J :~ 
1 ?~:'-'13 ·-v- "'""" J.CiE-.11 

:! . :13 E -0 l J.IOE+00 :.~tE-JJ 

l.9JE-Ol 3.17E~co 1.21E-OJ 
l.1tE-0~ 2.74E+OO t.l2E-OJ 
1.08E-Ol 2.J6E.;.QQ 1.0~£-0J 

7.1-tE-02 l.SSE+JO 8.91E-O~ 

5.16£-02 1.6QE.,.OO 8.12E-04 
~.56£-02 1.54E+OO 8.-llE-0~ 
4.17E-02 1.63£+00 9.5-IE-04 
J.15E-02 1.42E+OO 8.95E-O.& 
2.91E-02 1.51E+OO 1.03£-03 
2.85E-02 1.71E+OO 1.25E-03 
2.9iE-02 2.06E+OO 1.61E-OJ 
2.79E-02 2.23E+OO 1.88E-03 
2.37E-02 2.19E+OO 1.98E-03 
2.58E-02 2.75E+OO 2.68E-03 
2.40E-02 2.96E+OO 3.09£-03 
1.98E-02 2.82E+00 3.16E-OJ 
1.92E-02 3.16E+OO 3.81E-03 
1.89E-02 3.59E+OO 4.65E-03 
1.38E-02 3.03E+OO 4.21E-03 
1.~1£-02 3.57E+OO 5.34E-03 
l.SJE-02 4.47E+OO 7.19E-03 
1.23E-02 4.15E+OO 7.17E-03 
1.26£-02 4.91E+OO 9.12E-03 
1.44E-02 6.48E+OO 1.29E-02 
1.68E-02 8.73E+OO 1.87E-02 
l.20E-02 7.20E+OO 1.66E-02 
1 . 8 6:E- 0 2 1 • 2 9 E + 0 1 3 • 1 9 E- 0 2 
O.OOE+OO O.OOE+OO O.OOE+OO 

9.97E+OO 1.42E+02 1.57E-Ol 

CU~IL'LATI':E % 
Nt~BER SCRFACE 

2.53E-OL 1.11~-02 
4.36E-01 2.l~E-02 
7 • 4 3 E- 0 1 ·l • t 2 ~ - 0 2 
1.24E+OO i.SJE-02 
2.20E+OO 1.60E-Ol 
3.92E+OO J.J2E-OL 
i.OOE+OO 6.87~-01 
l.l8E~Ol 1.32E+OO 
1.i8E+Ol 
2.45E+01 
3.12E•Ol 
3.80~+01 
4 • -l 7 E +0 1 
5.12E+Jl 
5.79E+Ol 
6.:t2E?Ql 
- oo- ,... I , !:. + ,_: L 

7.5-lE+Ol 
7.99E+Ot 
3 . :! 3 E ~ •) t 
8 6 r•- 0. ' • ~.:. + !.. 

~ . q :) ;;: + :) 1 
9 1 ._,- .... )t 

• _J:..I-

9.2it;:~:Jl 

9.37E+Ot 
9.45E.;.Ol 
9 -o-•"' ,:) :..v .. 
9.5.5E+Ol 
9.59E+Ol 
9.62E+Ol 
9.65E+Ol 
9.68E+Ol 
9.71E+Ol 
9.74E+Ol 
9.76E+Ol 
9.79E+Ol 
9.81E+Ol 
9.83E+Ol 
9.85E+Ol 
9.87E+Ol 
9.88E+Ol 
9.90E+Ol 
9.91E+Ol 
9.93£+01 
9.94E+01 
9.95E+Ol 
9.97E+Ol 
9.98E+Ol 
l.OOE+02 
l.OOE+02 

? •)--. 00 _,.,.:)e.,• 

3.tJE+Jf) 
-t.80E•OO 
6.41E•,O 
B.2JE+OO 
1.03E1-0l 
1.2iE+Ol 
1.5~E+Gl 
1 8"1:•·-1 ..... __ .'J 

, 1"-·0I 
-· -~1-' 
, ''E•("'l .- • --t A.. . V 

~. i':JE:•:) i. 
2.9:-c:~at 

J.:.!t:::1-0!. 
--: 11':'''Jl .J. t•_,_. 

J.5:::+0l ., -:.l-. ·) 1 ..:. ::r=.,., L 

:J.9~£+0L 

l.OJE••Jl 
~.1~E+01 
',,:-·o· ·.-t • -.V/:!. • .1. 

~.J.3E~Ol 

-t.t6E+01 
4.58E+Ol 
·L 73E+01 
4.88E+Ol 
5.0-IE+Ol 
5.23E+Ol 
5.44£+01 
5.64£+01 
5.86E+Ol 
6.11E+Ol 
6.32E+01 
6.57E+01 
6.89E+Ol 
7.18E+Ol 
7.52E+Ol 
7.98£+01 
8.59E+Ol 
9.10E+Ol 
l.OOE+02 
l.OOE+02 

~!ASS 

i.51E-OI 
1.53E-03 
3.16E-03 
6.-12E-03 
l.t2E-02 
3.16£-02 
7.01E-02 
l.45E-01 
2.62E-Ol 
4.22E-01 
6 ??:'-01 ........ 
8.i.&E-01 
l.l~E+OO 
1.55!:+00 
2.03E+OO 
~.58e:+OO 
., 'J?":•OO " . - ....... 
:}.93i::+CO 
l.69C:•OO 
- -1- ''"' :) • :) ::. + J \.; 

ti.JOE+OQ 
i. 0 TE +0•) 
- ... - 0~" : • ~ 1' ~ + ., 
d •. :S5E+0fl 
9.21E+OO 
g,;SE+OO 
l.OJE+Ol 
1.08E+Ol 
1.14E+Ol 
1.20E+Ol 
1.27E+01 
1.35E+Ol 
1.45E+Ol 
1.57E+Ol 
1.69E+Ol 
1.86E+Ol 
2.06E+Ol 
2.26E+Ol 
2.50E+Ol 
2.80E+Ol 
3.07E+01 
3.41E+Ol 
3.86E+01 
4.32E+Ol 
4.90E+01 
5.72£+01 
6.91E+Ol 
7.97E+Ol 
1.00E+02 
t.OOE+02 



...... 
-...J 
\C) 

,_o: ~ ' . ·" ·"·· . ' ~~ 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: INS 13.018 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 ~ 
1 • 
~=> 

16 . -"' ' 
lE 
19 
20 ,.,, .... 
•: '·· 
'·' ",; .... , . 
.:; ' ., :. _ ... 
::s 
., -
- I ::a 
~~ 

30 
31 
32 
33 
34 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.7i7 
.835 
.897 
.964 
1 . 03 
1 • 1 1 
1 . 1 9 
1.::=8 
~ • 2 8 
1 . ·18 
1 • :. ~ 
J • ; 1 
1 . P. ~ 
1 • ~ f3 
I I , I') - . --
:.: . :: !' . ' ~ ':. 
- • "J .JI 

:: . £ .; 
~. ~.3 
3. (} 5 
"'~ 6"1 -:" 

..... . - ' 
'J : , , ...... -
3. ; 8 
·1 • (I ti 
·L 37 
.;.€9 
5. (;-1 

!l. ~ 2 
.,. - 8'> 
V:) :"/ • .. 

36 6.26 
3i 6.73 
38 7.23 
39 7.77 
40 8.35 
41 8.~7 

42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

4.80E-02 3.00£-02 
3.30E-02 2.64E-02 
5.97E-02 5.51E-02 
1.06E-01 1.12E-01 
1.87£-01 2.30E-01 
3.59E-01 5.11£-01 
6.23E-01 1.02E+00 
9.4iE-01 1.80E+OO 
1.19£+00 2.61£+00 
1.28£+00 3.25£+00 
1.28£+00 3.76E+OO 
1.26£+00 4.26£+00 
1.21£+00 4.72£+00 
].20£+00 5.39[+00 
J.l~E+OO 5.85£+00 
1.09£+00 6.55£+00 
~.2iE-Ol 6.50£+00 
H.~~E-01 6.80£+00 
"7.~E:£-01 
[. ~·SE-01 
;.97!-C1 
': CC.::'_()~ 
-.- ... - "'' J 
:. . ~: 7::- () l 

i.OlE~oo 
c :~r+~o {1 •• : ,. ... ll 

€,)j[T00 
5.:-n:~an 

~oG-iE+OO 
r ~·r o· • ~~E ~c - • - • ._- J "'' • ,, - ~ ,J ) 
, --r 01 ~ ···-·oo ~o=-1- J,.,.j.t.~ 
, ,, • - ,"\ 1 3 • , £ 0 0 
··- ... ·~-~ ... l" +l 

SoOSE-0~ 2o€5E+OO 
- -~~ r.~ ? --~·or. ;.~u.t.-J ••• ~~-TU 

MASS 
2.24£-06 
2.22£-06 
4.98£-06 
1.09E-05 
2.39E-05 
5.74E-05 
1.24£-04 
2.33E-04 
3.63E-04 
4.86£-04 
6.04£-04 
7.37£-04 
8.76£-04 
1 .. 07£-03 
1.:!6£-03 
1.51£-03 
1.61E-03 
1.81£-0~ 

~oOOE-03 

~.OCE-03 

2.02E-~2 
1.S7E-C~ 
1 0';:-_t.·.: 
4o • "'. ,.. - ,. ". 

],ii~-r') - ' . .; 
1 :·r-'O'J • ....,. ..1 ~· 

!.-liE-03 
1 ~-- 03 .. -.. ... _ . "'""--
!.2,f.:E-C3 

, .. ··-- o~ ? •·r oo 1 ~·- ··3 ;;,; • - I .t. - ~ .. • "1 "t T • "'t ... t. - V 

~.O~E-02 2.26£+00 1.4~£-03 
• -~- O? , -sr·oo 1 -~- o~ .... ~.:t.- .., ..,.~ T • I..;',J:..- w 

~.6SE-02 2.81£+00 2.05£-03 
3.78£-02 2.62E+OO 2.05£-03 
~.68E-02 3.75£+00 3.15£-03 
J.9f.E-02 3.66£+00 3.31£-03 
3.i2E-02 3.9iE+OO 3.8f.E-03 
3.5~£-02 ~.36£+00 4.5€£-03 
3.45£-02 4.91£+00 5.51£-03 
3.81£-02 6.26£+00 i.55E-03 
2.91£-02 5.52£+00 7.16£-03 
~.82£-02 6.18E+OO 8.61£-03 
2.9~£-02 7.44£+00 1.11£-02 
2.10£-02 6.14£+00 9.87E-03 
2.22£-02 7.49£+00 1.29£-02 
2.07£-02 8.07£+00 1.~0£-02 
l.i4E-02 7.83£+00 1.~6£-02 
2.64£-02 1.37£+01 2.94E-02 
2.19£-02 1.31£+01 3.03£-02 
2.16E-02 1.50£+01 3.i1E-02 
O.OOE+OO O.OOE+OO 0.00£+00 

1.77£+01 2.30£+02 2.42£-01 

CUMULATIVE X 
NU~BER SURFACE 

2.71£-01 1~30E-02 
4.57£-01 2.45E-02 
7.93£-01 4.85£-02 
1.39E+OO 9.73E-02 
2.44£+00 1.97E-01 
4.47E+OO 4.20E-01 
7.98£+00 8.65£-01 
1.33£+01 1.65£+00 
2.00£+01 2.78E+OO 
2.72£+01 4.19£+00 
3.45£+01 5.83E+00 
4.16£+01 7.68£+00 
1.84£+01 9.73£+00 
5.52£+01 1.21£+01 
6.15£+01 1.46£~01 
6.i7E+Ol l.i~E+01 
- ,, 0 [ 01 I • -,...... + . 
ioii£+01 
8.~0:£+('1 

S.f-t:£•01 
H.E:::£ ... 01 
~ . c~ ~ r .... e: 1 
8. ~::: E + (:; ~ 
9. :1..; E + Cll 
(.; .. r c·· • ..... ~ .:.. + :! 

9. e, Ci £+ o 1 
~.:fE-,.01 
r. ,. '\ E (•] :" • ..; l· ... . 

9.t:3E+Ol 
9.66£+01 
9.6SE+Ol 
9.71£+01 
9.i-iE+01 
9.i6E~01 

9.';8£+01 
9.81£.,.01 
9.~2£+01 
9.8~£+01 
9.~iE+01 
9.88£+01 
9.90£+01 
9.91£+01 
9.93£+01 
9.94£+01 
9.95£+01 
9.96[+01 
9 a--- 01 .... t;t.+ 

9.99£+01 
1.00£+02 
1.00£+02 

2 . 0:\ E + (! 1 
:?.23£+Cl 
~.r~~E.,.CJ! 

2.9:£-!-0l 
:J . j f~ E + :1 i 
:-c • -l :: E • U ~ 
~~.f~E+\1! 
: ~ • ~. :-t E ~ C l 
:1 . ~FE~ 01 
-1.1 ~ E+01 
.;.~:E+:'l 

I 'J • E . 1 ....... -i + u 
-i.-if::+C•l 
~.5-iE-rOl 
.J • t,;: E + 0 l 
4.iSE+J1 
4.~~£+01 

5.G5E+ul 
~ '), ;- 0 1 :> ..... - ..... 
5.:1~[+01 

5. :.c!£+01 
5 • i 9 E +(I) 

6.0C.E+Ol 
6.~0E+Ol 

6.5iE+Ol 
6.89£+01 
7.ltiE+01 
i.49E+Ol 
7.8.;£+01 
f..JBE+Ol 
8.if.E+01 
9. :-( f.£+0 1 
1.00£+0~ 
).00£+02 

MASS 
9.25E-04 
1.84£-03 
3.90£-03 
8.40E-03 
1.83£-02 
4.20E-02 
9.31£-02 
1.89£-01 
3.3~£-01 
5 . .;or-o1 
7.~0E-01 

1.09£+00 
l • ·1 (i£+ 00 
!.~OE+CO 

:!.~:.:£+00 

:!.C.;E+uO 
~·, j) [T(l(l 

-i • ..; :·: E + ti 0 ; ., ~r ... ,.. r. 
-. •-,. . lJv 

s.;j£+~0 

f. ~ :. E ~ (i{l 
. -~:r (( ' • : ~· + ) I 

! . : :. r + c: ~) 
:-. :..'l- :•i:(l 

:. . :- : F • c~ J 
:. :::. F+C;l 
, -·-·o· .;.Jl~.,. ·! 

~.liE-u; 

j. ~~E~:·l 
l . ::bE+ (1} 

1. ~~f,£+01 
l 0 -1-1£~01 
1 • :. ~ E + ~>1 
1. {;~E+Jl 
l. IS£+01 
1.85E+Ol 
:!.11£+01 
~.~i£+01 
... ·:t:J:" 01 -. t.c -+ 
~.9i£.,.01 

:~. ~ ~' E+ 01 
!.19£+01 
.; . ~OE+ 01 
-l.i3£+01 
~. • :~ 5 E .,. 0 1 
f~. l!OE + 01 
7.::~E-r01 

~.4i£+01 
l.JOE-rCo~ 

1.00£+02 

,.__ 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: INS 13.019 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 ·1 
15 
] 6 
li 
} 8 
19 
:.:o 
::1 . , '."· 
'..::3 

- I 

' -- ::. 
:.:c 
ro~ 

:.:H 
• .' (J 

~~ (1 

:n 
,..J ') 

,. -
') .. ..... ..... 

3 1 
'.1: 
..... "' 
:' € 
3i 
~~ 8 
39 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
• 96 J 
1.03 
1 • 1 1 
1 • 1 9 
1.28 
1.38 
1 • t 8 
1 • 59 
1 . 7 1 
!.8-1 
) • ~ g 
'· , r; - . ... ... 

:.:.:.:~ 
11 • -
- • 1 ~-

:.: . f ·l 
I) '-: •: - ...... " 
.. f\ : . .,, . \.· ,. 
"J •; -
"'"' • - 4 
•J = ,, ...... ,; -
., - r) 
...... I V 

l.Oti 
-1. Ji 
.J • 6 ~ 
3.G4 
~. ·t ~ 
f .• B::! 
(L ~6 
ii . ; 3 
7.2~ 
I , I I 

~0 8.35 
-11 8.9i 
·t 2 9 . 6 .J 
~:!- 10.3 
44 11.1 
-15 11.9 
-16 12.8 
-17 13.8 
48 14.8 

> 15. ~ 
TOT.~LS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NUMBER SURFACE 

3.90E-02 2.43E-02 
2.58£-02 2.06E-02 
5.37E-02 4.96E-02 
9.45E-02 1.00E-01 
1.69£-01 2.08E-01 
3.36£-01 4.78E-01 
5.80£-01 9.55E-01 
8.98£-01 1.71£+00 
1.10E+00 2.42E+00 
1.2iE+00 3.22£+00 
1.30£+00 3.81£+00 
1.24E+00 4.1iE+00 
1.25£+00 4.89£+00 
1.18£+00 5.30£+00 
1.19£+00 6.19£+00 
1.09£+00 6.53£~00 
1.01£+00 7.02£+00 
9.40£-01 7.52£+00 
7.9€£-01 7.~6[.,.00 

6.69£-01 i.l-1£•00 
5,46f-Q] €,i3[T00 
~.-18£-0] 6.~9£~0~ 
3.10E-Gl 5.09£~00 

~ • -i ~ F- :11 
].~:7£-(.11 

l.-ilE-;•1 

-i. fi~£.,.~"'::) 
- .,..- rr 
J. J \'!--\.·...,· 

3. :;S£+,-:C: 

MASS 
1.81E-06 
1.74£-06 
4.48E-06 
9.74E-06 
2.16£-05 
5.36E-05 
1.15E-04 
2.21£-04 
3.37£-04 
4.82£-04 
6.12E-04 
7.21£-04 
9.08£-04 
1.06£-03 
1.33£-03 
1.51£-03 
1.7~£-03 
2.00E-03 
2.11£-03 
2.J9E-03 
~.~~E-0~ 
2.27£-03 
, 9 ·- (" ... -.:..- :.j 

1 ar.;-_o~ 
I t.f\.- ..,_, 

1 o ~. C E- l.<~ 

1 . 6 ~· E - :t :~ 
] (l·~r-nJ ~ ,c~-n~ 1 c~~-~~ 

• ~ - ,. ....., • .& c, - , ' - • l: - - "-' V 

o ;~--0? ~ 90E·~~ , ;8~-03 V • , .. V r.. ... .. • • T ..... '\• "" • ....: -

c.26E-02 2.48:£+00 1.4f:E-03 
- - f" - r1 " r, - r. [ · ~ 0 1 5 • £ 0 3 0 • I .• ~ - \. ~ - • 0 :" .,.. ~) • , -

4.98£-02 2.59£+00 1.7€£-03 
5.10£-02 3.06[+00 2.23[-03 
4 - 1 [ - 0 •; '.l •; ,_ ;- .... 'l 0 ? - ~ ~ - (} 3 
.,. I - -J·-'-T'-' •. .::ltJ-

4.~9£-02 3.42ET00 2.E9£-03 
3.93£-02 3.63£+00 3.28£-03 
-1.0:£-()2 ~.32£+00 ~.20£-03 
3.90£-02 4.81£+00 5.0~E-03 
3.69£-02 5.~5ET00 5.89£-03 
3.21E-02 5.28£+00 6.36£-03 
3.0GE-02 5.81£+00 7.53£-03 
3.36£-02 7.37E+00 1.03£-02 
2.97E-02 7.52E~OO 1.13£-02 
3.i2E-02 1.09E+01 l.i5£-02 
2.-iOE-02 8.10£+00 1.40£-02 
2.01£-02 7.84£+00 1~45£-02 
2.55£-02 1.15£+01 2.22£-02 
2.28£-02 l.19ET01 2.5~E-02 
2.52£-02 1.51[+01 3.49£-02 
1.83£-02 l.2iE.,.Ol 3.1~E-02 
0.00£+00 O.OOE+OO O.OOE+OO 

1.61£+01 2.45£+02 2.5iE-01 

CUMULATIVE X 
NUMBER SURFACE 

2.16E-01 9.92E-03 
3.59£-01 J.83E-02 
6.56£-01 3.86E-02 
1.18£+00 i.95E-02 
2.11E+00 l.64E-01 
3.97E+OO 3.59E-01 
7.18E+00 7.49£-01 
1.22E+01 1.44£+00 
1.83£+01 2.43£+00 
2.53E+01 3.75E+00 
3.25E+01 5.30£+00 
3. 93E+01 7. OOE+OO 
4.63£+01 9.00£+00 
5.28£+01 1.12E+Ol 
5.94£+01 1.37£+01 
6.54E+Ol 1.64£+01 
7.10£+01 1.9~£+01 

7.6:::£~01 
t:!,(:(j[T0) 
8 ••. - 0 l • ~ _, t. 1" 

8. i 3 E + (";] 
8.9bF~Jl 

9.1fE+l'1 
3.29E..-01 
~'.:9!~{)~ 
') ~-- ~~ ~ • .. I !:. .,. \.j J 

~.f3E~()} 

9.58£+0] 
9.flE+Cl 
9.t>..;£.,.()1 
9.67E+01 
9.iOE~Ol 

9.i2E-01 
9.if,E+01 
9.7iE+01 
9.i9E+Ol 
9.~:1[+01 

9.S3E+Ol 
9.85£+01 
9.87£+01 
9.89£+01 
9.90£+01 
9.92£+01 
9.94£+01 
9.95£+01 
9.96£+01 
9.98£+01 
9.99£+01 
l.OOE+02 
1.00£+02 

~.23E+Ol 
') •.. E 0 1 - . :• .. -. + 
:?.8::£T01 
:1. 1 (, E+ 01 
3.:-'GE+O! 
:~ • f, t· E .,. (• 1 
') -~~·f'.1 
,. • , •. ,_ T \..· .. 

:;.~:..:E+C.:& 

-i • c -!.,. (~ 1 
~. ::.:;£.;.(~1 

-t.::lE+Ol 
.;.41£+('1 
-1. :.·::E~Ol 
1 ·: ... t". 01 '1 • ( .•. - . 

~.i5E~Ol 

-i.t:!8E+01 
: .• CJ ~ E + (, 1 
f,. l iE+Oi 
5.3flE+Ol 
· -·r o, ~. =· ~ + • 
5.i6E+01 
f..~iE+Ol 

6.21£+01 
6.51£+01 
6.t2E+01 
i.::!6E+01 
i.~9E+01 

i.91E+01 
8.38£+01 
8 L"7[•r·1 . (;· . . ""' 
9.4BE+Ol 
1.(10[+()2 
1.00£+02 

MASS 
7.04£-04 
1.38£-03 
3.12£-03 
6.90£-03 
1.53£-02 
3.61£-02 
8.09E-02 
1.67E-Ol 
2.98E-Ol 
4.85£-01 
7.23E-01 
l.OOE+OO 
1.36E+OO 
).ii£+00 
2.28£+00 
2.81£+00 
:~.5-t£+00 

4.32£+00 
~ .. 14£+00 
5.~9£.,.00 

6.bCF.,.fsD 
7 • i -i :E" T (! 0 
~ • ..;~E+OO 
~.:.!JE'+OC= 
s. :.::::£.,.·~1~' 
• ·)-- c· ... l t::..- .• 

1.1::;:+01 
, ,C:';'"·,·., 
•· • 4· c - ... ~~ ~ 

;.~iE+C1 

1.3CE~Cl 
1.~i£+Cl 
] •. ; 6[.,.(1) 

l.56E-t01 
l.fiE+Ol 
1.bCE+Ol 
].96£+01 
:!.ltiE+Cl 
:!.~8£+01 
2 • (;:1 E + 0 1 
2.9~[+(11 
·~ ····r•nl .. , .... '\ ~ . ll 

~.76£+01 

~.44£+01 
-i.9£E~Ol 

5. 5f·E+Ol 
G.44E+Ol 
i . 4 ~~ E +0 J 
8.18£+01 
1.00£+0~ 
].00£+02 



~ 

00 
0 

CH!'L 
( 

.1 
2 
3 
~ 
5 
6 -I 
8 
9 

]0 
1 1 
l 2 
13 
1 .J 
1 :-. .. 
1 6 
1 i 
1 3 
. 0 

:c 
: 1 

,... .. 
.;_.j 
, . 
-"" ,. :--,. 
,. r. 
,...
- I 

::& 
•. 0 -.. 
~~ 0 
'J 4 

'-' l. 

J~ 
? .. .... ~ 
34 
~ .. 
.~ ~ 

26 .,... , 
38 
":1::1 " .... 
-iO 
4 1 
~2 
..;3 
4-1 

LAST 

DIA 
. 486 
.504 
.542 
.581 
1625 
.6i3 
.i23 ---, I I I 

8 ? .. 
I vO 
189i 
1964 
1~03 

1 I 1 1 
1 I 1 9 
1 I: 8 
1 . :. 8 
1 • .; 8 
l . : g 
:! . ~ 1 , = . .. · ... ; 

l ~ t;.; . . -
, - ,... 

,.. ,. ~ -.- .... 
,... -- . ~ :, 
t"' ,.., I ,. - .... , 
:. t 3 
,, '· -...: • ,,: 0 
'J , -
,. • - I 

., :'"l , .. ,. -
:.-a 
~ . (; 6 
-i.~i 

-1.£9 
5. :' ~ 
r; . ~ ~ .. c., 
;).c-, 

6.:6 
I! -? 
(l • ; ,, 

- ... 3 
I • '-

I • I I 

8 ':l-.... 0 

8.9i 
9.64 
10.3 
1 1 I 1 

-i5 i119 
46 12.8 
~; 13.8 
.;8 1-LS 

> 15.4 
TOT.-\ LS: 

TSI AERODYSAMIC PARTICLE SIZER 
• 

01-01-1980 FILE NAME: IN5 14.000 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NU~BER SURFACE 

5.62£-01 
3.76E-01 
6.56E-01 
1.08£+00 
1.76£+00 
2.79E+OO 
4~05£+00 
5.35E+OO 
6~10£+00 
6~16E+OO 

5.i5E+OO 
5~51E+OO 
5.12E+OO 
4.69E+OO 
41.;;[+00 
3.92-E+OO 
3.43E+OO 
2.SBE~00 
..., :'."'-;-~0" - • vt•- · \.' 
:.:f£~00 

:.C3!:•00 
l.P::E-00 
· f--·r" J • . ..:. :. ~ \..1 

1.-i:.E-(·0 
l.::::+C•O 
1.02.r~oo 
c ·-- o· Co-il!.- l. 
":' ru c t"- r: 1 
. • C·- ' 

6.0ft:-01 
f,. ~iOE-C 1 
~ .l ~E-C;l 

3.51£-01 
3.01E-01 
6.06E-01 
1.15E+OO 
2.15£+00 
3.9iE+00 
6.66£+00 
1~02[+01 

1.34E+01 
1.56E+Ol 
1.6SE+Ol 
1.86E+Ol 
2.00E+Ol 
2.11E+01 
2.33E+Ol 
2.36E~Ol 
' 'JCI~-c, -•'-'C~· -
" ?e>- n• ..,; • ..... c•.!:..- \I ..l 

::.~~E·G: 

~-~:~·c: 
:.:;0£~01 
... :- c ':"- (·. 
~ . ,; .... - . ""' ... . . :. f?.[-\.·_ 
~ . f F ::- ~ c~ ~ 
:.r.tr~c: 
,... l!n-·"" 
~ • ll \ ~ !:. .,. \, ... 
,... . f-. ,.. . .. - .. 1.•"-t·- \.....:., 

,., ":·o;--.-.o~ -. "' .... -. ... 
? ~c-. ()• 
-·.:'il..~-\.~ 

:.:~E+01 
") --- c· J. -·~- ·J. -. ..... -

~JASS 

2.62E-05 
2.53£-05 
5.48£-05 
1.12E-04 
2.24E-04 
4.46E-04 
8.03E-04 
1.32E-03 
1.86£-03 
2.33E-03 
2.i1E-03 
3.2:!E-03 
3.i1E-03 
4.21E-03 
4.99£-03 
5 . .;~E-03 
5.e9E-C3 
6.~·~E-C3 
6.f.2E-03 
i.~::E:-03 
8 

,.. __ ,..,,.., 
...... -'. "' 

• - ll - ' ..... 

9.2C'E-C3 
• C' ,. - ",.. 
~. ·-!..-\...;. 
"':. ~n-:-_r 1 ';" 
.&. • .:. '\.1- ' -

• --- 0"' ' . - .. .. .... , - -
~. ~~~E-C2 
. ... ,.._ 02 
.i.~t;t.-
, ')1- "'2 
- • .J .l !:... - \.; 

1.39E-02 
1 I ..J:t-02 
1~-4fE-02 

? ~o- o, ~ ·s-·'· 1 -c- n? ,, • D !.. - .. - • l ::.. - "-' ..:.. • ;:, c· t.. - '' -
3.01£-01 2.09£•0~ 1~63E-02 
... cr.E o· " . -- "'1 • 8 4 E ('" -·(.;~ - ·l - ·-'~t..+v J •• - ·~ 
? ~6- 01 2 ,s- n· 1 ,.. __ 02 .... ~ .:..- ·~ .::.+ .... ! .~,~-
., .,6_ 01 ' .~..,-·o· 2 ~-- o., .:.•• t,.- -• ... L!..· l ,.J~t.- '-

Z.2~E-01 2.f9!:-01 3~02E-02 
l.Sf.E-01 2.68E+Oi 3~0iE-02 
1~66£-01 3.06E•01 3~69£-02 
1.66£-01 3.16E+Ol .;.lOE-02 
l.ElE-01 3.9iE+Ol 5.52£-02 
1.51E-01 4.0EE+01 6~10E-02 
1.5ZE-01 ~~45E+01 i.15E-02 
1.49£-01 5.03E+01 S.iOE-02 
1~30E-C1 5~06E+01 9.~0£-02 
1~21E-01 5.~iE+Ol 1.09E-01 
l.OiE-01 5.57£+01 1.19E-01 
1.19£-01 i.13E+Ol 1.64£-01 
l.l3E-01 i.8~E~01 1.94£-01 
9.00£-04 i.~OE-01 1.92£-03 

e.SZE+01 1.26£+03 1.38£+00 

CU~ftTLATI\'E X 
NUMBER S~RFACE 

6.60£-01 2.i8E-02 
1.10E+OO 5.1iE-02 
1.8iE+OO. 9.97E-02 
3.14£+00 1.91E-01 
5.20£+00 3~62£-01 
8.48E+00 6.iiE-01 
1.32E+Ol 1.20E+00 
1.95E+01 2.01E+OO 
2.6iE+01 3~0iE+OO 
3.39£+01 4.31E+OO 
4~06£+01 5~6~£+00 
4~i1E+01 i.12E+OO 
5.31E+Ol S.iOE+OO 
5~86E+Ol l~O~E~Ol 
6.39E+01 l.~:E-01 
s.B5E+01 l~~:r~o1 
i.25!•01 
i.f.0£+('!1 
- cor·o· ,,,, ~ J 

S ·-- .. -,1 • l I !:. T ,. 

8 ·~;- .. r~ 
•-"t--·'""~ 

f. • f 2 .:: ... (: i 
,.. c·- r• 
C.·C\~!:..-\..! 

C' r.c- r· .... , • :"'c·!:..-f- ,: .! 

9. l 2E ~ C· j 
Cl ,., • - • (• 1 "" •-. -t L. 
0 <..,·;-~r;, 
""'V - '\•,. 

9.-t:::r:•Ol 
g. 4 ~ r~ c•: 
9~55!:-01 
9 • E (; t: - C' 1 
o s·- o4 
LO -tt.+ l 

9.6SE+01 
9 -, - . '•1 • , .l t. ~ \· 

S.i.fE~Ol 

9.i6E+01 
9~i9E+01 
9~81£+01 
9.8..;E-t01 
9~86£+01 

9~88E•C1 
9~90E+01 
9.91E+01 
9.93£+01 
9.95[+01 
9.96£+01 
9.9iE-t01 
9.99E•Ol 
1~00£1'02 
1.00[+02 

• c.r- n· 
J ol'\.'!.•v.i 

l. i?£•01 
! . SEE-tCi 
: • : -:: ~ (~ 1 
,.. - -:-- ~ .. 
- ....... - .. l 

:: . f -:- E ~ C: 1 
:.-~E..;.f] 
,.. ''\-·'· 
.... ~ . "': '· L .... : J 

:.::::-Ci 
~ . ..;:!:-{·1 
~ f··=-.n, 
~ . ~ - . ""' ~ 

~~ • E ~. E ~ (; j 
:..~~!:-01 . . .... - ,. . 
-! • - ~ .:. - "-' J. , ··~- -· -: .... ,··t.-IJ.A 

t ··- r1 .., • : . .! !:. ~ d 
. t:.'7r-.-.o, .... \.' . - . -
~.S.;E~01 
:. 'i "; = + (• 1 ..... \)-- ... 

:: "1=•01 t..l t. ,._ I 

: . . .; .; E + (r] 
~·.€fE-r01 
• CICt"'Ol :) • C· "' .._ ~ 

6.1~£+01 
s . ..;t.t::+Ol 
6 -s- 0 1 • I !. -t ~ 

i~j3£+01 
- - ... - 01 t.O,'\L-f 
- o~-~oJ I • ,. """ !.. . 

S.3i£+01 
P.E1£+01 
Q .,-- 01 ••1vfL• 

9 co-·o1 • ... ,. !.,. T 

1~00'£+02 

MASS 
1.90£-03 
3.i4E-03 
7.71£-03 
1.58£-02 
3.21E-02 
6.44£-02 
1.23£-01 
2.18E-01 
3.53E-01 
5.23£-01 
i.l9E-01 
9.53£-01 
1~22£+00 
1.53£•00 
1.88£•00 
2.:rE•OO 
:.i~E+C'O 
2.1iE+OO 
3 . 6 7 E- (•(! 

~.:1£+00 
_j Cl ..... t" .;. ,, 0 
""JtC\-./- \. 

: .• ..,fi:•!"r\ . \ "'. 

6.::~-0D 
7 . ~,: E ~ ~; ( 
; . ~f::-c~c 
~ ---··o .. . .... - . ... ... -.•- ~ 

:l (.7;"'-('"' .... . - .. "'"' 
~ . :: f:!: ~ C• : 
• • ,.. - r ~ 
! . . l· !:. ~ _: J 

l • : 7 E ~ C, l 
l~~iE-C1 
1 • .;~:r:~c..: 
1 ( , - , .• 

• ·• \.'!,.. ~ \,.I ~ 

1 . j _; [ .o. ;1 1 
i.8EE+01 
... o-- c~ - • ~).:... ' J. 

:.2iE+Ol 
Z.-I~E•Oi 
2.i5E+01 
3~05E+Ol 
? t-r·o· ~· • ; ~- ~ J 

3.89£+01 
•4.41E+Ol 

5.0-tE-01 
51 ;:·.£+01 
6 :.,=•01 • ,, 4- . ... 

i~3EE•01 
8.~8[+01 
9~99E+Ol 

1.00£+02 

CHJ\L 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
1::! 
13 
1 ~ 
1 :, 
1 6 
1 i 
18 
1 9 
~() 

:1 
,.., ,. 
r, ":.• - ·.· 

, .. 
_:... 
:6 
... , 
:E. 
'•C 

~0 

31 ..... 
...~-

~i ~~ 

3-1 ., .. 
,-. 0 

:~ 6 
:;; 
~~ 8 
39 

LAST 

DIA 
• 4 86. 
.504 
.542 
.581 

6 ?-• ... :> 
.6i3 
.i23 
.i1i 
.835 
.89i 
.964 
1.03 
1 • l 1 
1 . 1 9 
1.28 
1.38 
l . ~ 8 
1 -o . ~ ,... 

] • ; 1 
1 . 8-1 
] • p 8 
2 . 1 :? 
~.:-~ 
,.., ~ :. ... .., '-' 

,... C:J - ...... 
n 0 ":,· 
- t f..'<~.' 

? r·,:: 
·~' . , ..... 
'J " -
'" • ..:. I 
'; : ,, ........ -
3. 7 8 
·~.('6 
~ . 3; 
~~69 
5.0~ 
5. ~ 2 
- 8" ~. ' 
6.26 
6.i3 
- .,3 I • .._ 

I • I I 

-iO 8.35 
41 8.9i 
-12 9.6-1 
~3 10.3 
~ ~ l 1 . 1 
-15 11.9 
~6 12.8 
4i 1318 
-18 l·L8 

> 15.4 
TC.TALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: INS 14.001 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCE!\TRATIO!\S 
Nl"~fBER 

9.04E-01 
6.36£-01 
1. 1 OE+OO 
1~83E+00 
2.96£+00 
4.i4E+00 
6.8iE+00 
9.].2£+00 
9~98£+00 

9.91£+00 
9.12£+00 
8~51[+00 
i.i4E+OO 
i.03E+OO 
6.3iE+OO 
5.61r~oo 

.;.f-i£+00 
· ·c:-·oo -t • J ,, !. ' 

~ ·:ct"·oo .... "" _,.. 
:.Bf£•00 
:.~fE•C'O 
:. l: E.;. c:0 
~ • f"· 1 E ~ ~ ~ ~~ , ,.. . -" . r -: !:.. -.. .:.~ (. 

:. ~ c~-r!c~ 
1 . 1 7 ~ ~ ~· 0 
c c.:- '· ~ -·c.,t..- ... ~ 

8.~·~E-C·l 

i.C~E-C1 . ,._ o· •. ~. t.- ' ...... - -
~.c6:::-r'l 
.! C:~t"-01· . . ... -

St'RFACE 
5.65£-01 
5.09E-01 
1.02E+OO 
1.94E+OO 
3.63E+00 
6.i5E+00 
1~13£+01 
1.i3E+01 
2~19E+01 
2.51£+01 
2~6iE+01 
2.89£+01 
3.02£+01 
3.16£+01 
3.31E+01 
3.3i£+01 
3.35E+01 
3.33E+01 
~.j:~E+C1 
? o·-·c1 .. • I ;J.t_- l 

2.03E•Ol 
"j r,,...- . r., 
"' • , . .;;.. L,- \." J 

.. , .. - . r. 

.:·.~-~:.- ... .).1 , .. ,.... - c·. 
.: •• _!:,.- ·.i - , __ c·· 
.:.~·:!_~ ·..;. 

:.?5E~Ol 
, t: c = ~ (l. 
-·GC.- J 

:.SlE+Ol 
:.;~:::+01 
~ ~~-+01 -·v~t.. 
,, - ... - , . 
~.:,.,!.,.'!'\.)l 

:?.-46£+01 

MASS 
4.22E-05 
4.28E-05 
9.21E-05 
1.88E-04 
3.i8E-04 
i.57E-04 
1.36E-03 
2.24£-03 

. 3.05E-03 
3.i6E-03 
4.29£-03 
5.00E-03 
5.61£-03 
6.31E-03 
i.lOE-03 
i.iiE-03 
8.30£-03 
8.86£-03 
o a-- , .. c. ...... ~!.-\..'" 

9.3f.E-03 
l.OOE-0: 
1 . {: i E- (12 

1.:0E-C~ 
1 ..., c- ,,,., 

• ~c..t.-\·-
. --- ('' ~ .... ~:-:.::.- ''-

1 • ~ ~: E- C: :2 
1 • t:- n ,, 

.-tu!:..-~~-

1 ... - c.., ·=•..,.t.- ... 
1.61E-02 
1.68£-0:2 
1. i1E-C·2 
4 -c- ".., .l , I , . .t. - V l. 

~ -~-;--C·l ., ~c~•Ol ? 0?=-0? ,. • I - - "" • vu- · ,_ • •- -

2.~fE-Cl 2.i7E+Ol 2.33E-C2 
3.1~£-01 2.95£+01 2.6iE-02 
3.12!-01 3.33£+01 3~24£-02 
2.f3E-C1 3.49E+01 3.65£-02 
2.70E-01 3.84!+01 4.31£-02 
2~60E-01 ~.2iE+01 5.15£-02 
2.~1£-01 ~.58£+01 5.94£-02 
2.45£-01 5.3i!+01 i.48E-C2 
2.25£-01 5~i0E+01 8.52E-02 
1.96£-01 5~80£+01 9.32E-02 
2.02£-01 6.83E+Ol 1.18E-01 
1.i9E-C1 6.99£+01 1.30E-01 
l~iiE-01 i.9iE+01 1.59E-01 
1.75!-Cl 9.11E+01 1.95E-01 
1.77E-01 1.06E+02 2.45E-01 
1~iit:-01 1~22E+02 3.03E-01 
O.OCE+OO O.OOE+OO O.OOE+OO 

1.27!+02 1.i3E+03 1.95£+00 

CtiHULA T I \'E X 
!\UMBER St'RFACE 

i.l4E-01 
1.22£+00 
2.09[+00 
3.53£+00 
5.8iE+OO 
9.61£+00 
1.50£+01 
2.22£+01 
3.01E+01 
3.80£+01 
4.52£+01 
5.19E+01 
5~80E+01 
6.36£+01 
6~86E•01 
- 31r•o, I • - . "" 

i.69£•01 
8.02£.;.01 
0 ":C:t"~r\1 
C •.:. C-. \. 11 

0 ~, =·,.·1 C•' .,...._V 
c -~- 04 c.. 1\,!:..- l 

£.57!:•0: 
~I c::::-.:n 
,, . -- ., . 
~ ' .i. ~ !.. • \,' A 

0 ,. ,.. - , • 
, .• - t: .::..· \,..! 

0 '~· :- :- ...... , .. .... ,. - \.' ~ 

c . -:=·o~ .. ~ • ~ ~ - ' .l 

9. :.e:.::~o 1 
o :.:-~.r,~ .... ....... - ' \.' .. 
9 . s c~::.,. c 1 
9.5..;E-+01 
9 c~-;--o, 

• l.1 . - . • 

9.iC!:"i'01 
2.i~!:+01 
a -:--:-·o1 ...., • I V- "'r 

9. iE.E+Ol 
9~80!-+-01 
9.E::E+Ol 
0 c·-·o1 ....... o-:!...,.. 

9.86£+01 
9.88!+01 
9~?0E+01 
9~91£+01 
9.93!+01 
9.9..;£+01 
9.96£•01 
9.9iE+Ol 
9 OOt"·Ot ........... ,.. 
1.00£+02 
1.0(1£+02 

3.2iE-02 
6.20£-02 
1.21E-01 
2.33E-Ol 
4.43£-01 
8.32£-01 
1.-18£+00 
2.48£+00 
3.i5E+00 
5.20E+OO 
6.i4E+OO 
8.41E+OO 
1.02£+01 
1.20E+Ol 
1.39£+01 
1.58[+01 
1.i8E+01 
1.97£+01 
2~15E+Ol 
2.:33!:•01 
ro -ro-·r· - • :.: \·!:.,.. J 
,, cc- ... ,, 1 
~ • vC!:.. "' 

:.E6E-C1 
~· . c ~ !:. ~ ~' j 
:.::::•01 
3.:?.£~()] 

3.~5I~01 
., -·- 01 ,, • I .,L !.. + 
3.8';£-01 
4 • (1 ,:1 E -i- ('r 1 
4.1iE-01 

• ., 4 - 01 
., I ..... t. + 

o1 Jt:-:'•!'11 -,. ·"-'-· .... 

4~6:!I.;.Ol 

4.i9E+01 
~.?.9E'!'01 
5.19£+01 
5.41£~01 
5.C6E+al 
• ,..,_ 01 
o.~~.t.+ 

6.23E+01 
6~56£+01 
6.89£+01 
i.29E+Ol 
il€9£+01 
8.15E+01 
8.68E+01 
9.29E+Ol 
J.OOE+02 
1~00E+02 

~ASS 
2~liE-03 
4.36£-03 
9.08E-03 
1.8iE-02 
3.81£-02 
i~69E-02 
l.4iE-Ol 
2.62£-01 
4 .18E-Ol 
6.11E-Ol 
8.31E-Ol 
1.09£+00 
1.3iE+OO 
l.i0£+00 
~.06£ .. 00 
: . .;F.E+n' 
~.89!:+00 
3.34!+0:1 
2.eor~oo 
. "'PE 0" .., • -...., + ~· 

~.;~E+0~ 
• r • ~ ... • .:. .:, .. • r.,. 

- .... fill 

~. ~c~-c1~, 

6.61!:-t-C:~: - ., ('- (' ... 
I • ' ... .' ~,. . \) 

~.c·:E·~c· 
c --t" 1"1" c·. ,,_-+,•\.. 

~ • 5 E !: + C• :1 
• 0 • - •• ! • . .,::..~I.)J 

1.:::r~J~ 
4 .. , .... • Ol J.I_J.:..~ 

1.3:-,E•Ol 
1.41E+Cl 
1. 53E+C;: 
l~6€E+01 

1. 83£+01 
.., o ... - ... c·l .. • -.L .. 

2~2~E+C1 
2~5CE+Cl 

2.81£+01 
3.19£+0~ 
2~63[+~1 

4.10E+01 
.;.il£+01 
5!3iE+01 
6.l9E+O~ 
- 1 o-·ol I • .... ~ . 

8.-15!+(11 
1.00E-t02 
1.00E+02 



~ 

00 
~ 

LAST 

CH\L D!A 
< 
1 
? .. 
3 
.& 
5 
6 -I 
8 
9 

10 .. 
! J. 

1~ 
1 3 
1-! 
15 
16 . -
.L I 

• c . . . ~ 
l ~ 

,., '"' - J 
..... ~ 

,.. -
,.._ 
.C ,. 
.r 

:.:8 
:9 
30 
31 
32 
33 
34 
35 
36 ., -... , 

.~86 

.50~ 

.5~2 
• 58 1 
.E:5 
.6 7 3 .,, 
• I - " 

• I I I 

.F35 

.99i 

.9€~ 
1 . c 3 
! . : 1 
: . 1 g 
: . :8 
1 • 2 3 
. ·s .1 • ·! 
• : ::l 
•• •.1 ,J 

: . -:- i 
: . ~ l . - ,. 
L • ~-· -~ 
,... ~ ..... -. "'-

--.-.,., 
- . ~ \. 

.- - . 
~ -.. ·: 

: . :3 
- r. ~. " . · ....... 
3.:; 
J •n 
.o~ 

3.i8 
-LOE 
-L 3i 
~.69 

5.0-1 
5.~2 
5.82 
E.26 
6.i3 

38 i.23 
39 i.ii 
.,10 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4; 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODY\A~IC PARTICLE SIZER 

FiLE SA~E: IX5 l-l.002 01-01-1980 
CALIBRATIOS: 01-01-1980 S\ 1.,19 SA~PLE TI~E: 200 SEC 

DESSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CO\CE\TRATI0\5 
~l~BER SCRFACE 

4.42E-01 2.i6E-C: 
J.06E-01 2.~5E-Ol 

5.-l2E-01 5.01E-O! 
8.99E-01 9.56E-Oi 
1.48E+OO 1.81E+OC 
~.~6E+OO 3.50E+OO 
3.53E+OO 5.81E+OO 
4.82E+OO 9.15E+OO 
- -,r~oc ~.~'1-· 

5.€iE+OO 
·5. 30E+OO 
5.19E+OO 
-l.9CE+OO 
~.62E+OO 

-l.-IOE+OO 
3.95E+OC 
3.5:t:~oc 
~ (I~;:"•OO 
"' • J . ., - . , 

:::.E~E-OC 
:. 3:, ::~cc. 
:. c·e~-c~! 
• •J-· r.-, 
.;, • I • .:.., - \, '--' 

:. 5:::~~'.·· 
i . -~ : ~ ~ : .. Q 

:.::£+00 
~.OOE+OO 

8.08!:-01 
6.i9E-01 
5.P2E-Ol 

1.21E+01 
1.4-IE+Ol 
1 ·-r 0, .oo_+ .L 

1.i5E•01 
, 9'J.:-·c~ 
..£. • - .... 

:.CSE+Ol 
:.:9E+C·~ 
., 1 '7 E..:. r· • - . """"' . --,.... . ·-·r.· -.-: -:.t.•,.:_ 
,.. 17[··~· 
- • 1 . " .. 

:.~.:::-:: 
,.., - . - ... 

..__ ... -· -•·.-&.... ~ 

,.. . '- ,.. - . ---..... ·:- ... 
,.. t';:--:: - . ..., ..... 

:.E~·=:--

: . ~ :. ::- - . 'l .... _ -· 
- • t. r: .:.. - ,_. -
,.. - '~ . ,.. . 
4o0"'!L..~L'-
,. ... E =-. ,.., ~ 
... J -·v-, ,~~-"· 
~·-~- v-

:.31E•~: 

~lASS 

2.06£-05 
2.06E-05 
~.52£-05 
9.26E-05 
1.89£-0~ 
3.9:?E-04 
i.OOE-04 
1.19£-03 
1.69£-03 
~.15E-03 
2.-19E-C3 
3.03E-03 
3.55E-C3 
-l.i5E-03 
4.S1E-CJ 
5.46£-03 
6.C5E-03 
~ --- C1 ..... :;r:_-J. 

-, oo-=-_r.? 
• '""- \.ov 

"7.i!E-C'.1 
- .,-- r3 ~: ......... :_-\. 

s. 7 !'£-(·.~ 
• r.•·- ,...,. 

' ... - .. -·'J-- ..... _ 
1.1cc:-a:: 
~ . ~ i -= - " ,, - .... -
1 l"l,.,--o·') 

• 4 \,.:c.. . -

!.20E-C2 
1.25!:-02 
1.35::-c:: 

~.83E-01 2.18E•Ol 1.37E-02 
3.76E-C1 1.95E•C! 1.3~E-02 
3.2~E-01 1.95E+Cl 1.42£-02 
2.i4E-Ol 1.90E+Cl 1.~9E-02 
2.-IOE-01 1.92E+01 1.62E-02 
2.1~£-01 1.98E+Oi 1.i9E-02 
2.08£-01 2.22E+01 2.16£-02 
1.80£-01 2.22E•Ol 2.32E-02 
1.i5E-01 2.-19E+Ol 2.80£-02 
1.55£-01 2.55£+01 3.08E-02 
1.46E-01 2.iiE+Ol 3.59E-02 
1.53E-01 3.35£+01 4.66£-02 
1.36E-01 3.46E+Ol 5.1iE-02 
1.33£-01 3.89£+01 6.26E-02 
1.19£-01 4.02£+01 6.95E-02 
1.09£-01 4.2iE+Ol 7.93E-02 
1.26£-01 5.6iE+01 1.13£-01 
1.13£-01 5.86£+01 1.26[-01 
1.24£-01 i.42E+01 1.71£-01 
1.16£-01 8.03£+01 1.99£-01 
0.00£+00 O.OOE+OO 0.00£+00 

8.0iE+01 1.19E+03 1.31£+00 

Cl'~ll"LAT I \"E ~ 

~l~BER SlRFACE 
5.48E-01 2.32£-02 
9.2iE-01 ~.36E-02 
1.60E+OO S.56E-02 
2.i1E+OO 1.6GE-01 
~.54E+OO 3.18E-01 
i.59E•OO 6.11£-01 
1.20E+01 1.10E+OO 
1.79£+01 1.86E+OO 
2 . .,18£+01 2.88E+OO 
3.18E+01 -I.OeE+OO 
3.84E+Ol 5.3e£+00 
4.-18E+Ol 5.85£+00 
5.09E+01 8.45E+OO 
- l!6J:'•"'l 0 o I:.' - • V 

6.21E·O~ 
6.69E+01 
i.1.3E.:.o: 
- ·•--r• 
I • ~ 1 C. ... !) L 

; . 8.:=:+v: 
8.:~E-Cl 

s.::9:::-v~ 
3 .-•-·"1· 
t • ·~! t..- J 1 

o c·- n• c..r: .• :..1'" ..... ! 

8.98£•0: 
9.13E+C~ 
9 ""6- ,..,. • .:. !:-~V-

C "E-·"· .. ... -•v=. ..... "' -. -
9.4.tE+01 
9.5:E+C;: 
9.56£+01 
9.6~£~01 

9.65E-r01 
9.iOE+C1 
9.i3E+Ol 
9.i5E+01 
9.78£+01 
9.80£+01 
9.82E+01 
9.84E+01 
9.86£+01 
9.88£+01 
9.90E+01 
9.91E+01 
9.93E+01 
9.94E+01 
9.96E+Ol 
9.9iE+01 
9.99£+01 
1.00E+02 
1.00[+02 

1.0:E+Cl 
1.::£+01 
• j·- o· .1 • • 1 :. ... .:. 

:.E:£+01 
• 0 ·~- .-. 1 ... c-~+'-' 
:.c3:::~o1 

::.:a~:::-C! 
: . ..;:~ .. Cl 
:;.66E+01 
,.. (;c=--c~ 
-. \..0\,t-. J. 

3.1~£•01 

3.3:.<£•0: 
~ : '=-·"~ .... '"" ~..... \.· .. 
.2.: ~E~c·: 
2.93£·0~ 
I 13-:='•0~ 
~. ... - .. 
-L3:t:+Cl 
-l.-liE+Oi 
·, 6J::-•o· "1 • • - l 

.t.SOE+Ol 
-l.96E•01 
5.12£+01 
5.31£+01 
5 . .t9E•Ol 
5.iOE+01 
5.92E+01 
6.15£+01 
6.43£+01 
6.i2E+01 
i.05E+01 
i.38E+01 
i.i4E+01 
8.21£+01 
8.i1E+01 
9.33£+01 
1.00£+02 
1.00£+02 

~ASS 

1.58£-03 
3.16E-03 
6.62£-03 
1.3iE-02 
') 8"r"-0'> .. . -...... '-

5.82E-02 
1.12E-01 
2.03£-01 
3.32£-01 
4.9iE-Ol 
6.88E-Ol 
9.20E-Ol 
1.19£+00 
1.51E+CO 
1.89E-OO 
"' ~o=-•oo ~ ..... -
:. 7 i E + C ~~ 
"' .... -- ~"' ..) • ,_; I !. + :...,. ;,_. 
'J c , :- ... !"I,., 
- 'u .. -. ,_,, ..... 

~ . .fOE+OO 
5.C5E+fl0 
5.i~E+0:) 

f -o-·"'" • ~ t.. · . .., •.. 

-.J..;E~Jf; 

S.:~E: ... OC 
?.16E•C·) 
~ c~ 1:'-""·1 .... . .. .... . 

l.l:)E•O: 
l.~lE~c: 

1.31E•O: 
l.-11E•Ci 
1.52E+Ol 
1.6~E•C1 

1.i6E+01 
1.90E+Ol 
2.06£+01 
2.2-IE+Ol 
2·.46£+01 
2.69E+01 
2.9iE+01 
3.32E+01 
3.72E+01 
4.20E+01 
4.73[+01 
5.34E+01 
6.21£+01 
i.l7E+01 
8.48£+01 
1.00E+02 
l.OOE+02 

CH~:L 

< 
1 
') 

3 
~ 

0 

6 
-I 
8 
9 

10 
11 
1 2 
13 
1 4 
1 -• 0 

16 , -
4 , 

i.S . ,. 
! ~ 
'; .'"'\ 

::: 1 

'": ... - ·.' 

:.:~ 

:5 
•• &: - •..} 

n • 
,; I 

.,';) -·J 
:9 
~H) 

31 
32 
33 
3-l 

LAST 

D I.-\ 
.-l86 
.50-t 
.5~2 
.581 

6 .,-
• -0 
.673 
.723 
• I t t 

.835 

.89i 

.96-t 
1.03 
1 . 1 1 
1 . 1 9 
1.23 
1.38 
1 . -t 8 
1 . 59 
j • i 1 
1 . E ~ 
, 0 ~ ... . ... , 
""' , n 
- • 1 -

:.~B 
'"" . ~ 
- t ""I J 

::.6~ 

::.83 
~l. 0 5 
-~ " --...· . ~ ' 
~ :...., 
.., • .,.j-

.. -s .) • I 

... 06 
-L 3i 
·L 69 
5.0-t 
[,. 4 2 

35 5.82 
36 6.26 
3i f5.i3 
38 i.23 
39 i.i7 
-tO 8.35 
41 8.9i 
42 9.64 
-13 10.3 
4 ~ 1 1 • 1 
45 11.9 
-l6 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODY~A~IC PARTICLE SIZER 

C1-01-1980 FILE ~A~E: l\5 14.003 
C.-\LlBRATIO~: 01-01-1980 

DE~SITY: 1 
S .. ·' 149 SA~?LE TI~E: 200 SEC 

D I L • R..\ T I 0: 1 : 1 EFFIC. CORRECT.: Dl 

CO~CE~TRATIO~S 

Xr~BER Sl"RFACE 
6.61£-01 -l.13E-Ol 
4.59E-Ol 3.68E-Ol 
8.20£-01 i.SiE-01 
1.33E+OO 1.-12£+00 
2.21£+00 2.i2E+OO 
3.63E+00 5.16£+00 
5.28£+00 8.68E+OO 
i.2-tE+OO 1.38E+Cl 
8.38E+QO 1.84£+01 
8.62E+OO 2.18£+01 
8.22E+OO 2.41E+01 
i.9iE+OO 2.69E~Ol 
7.5SE•OC 
- n'l-·oo '·~.;.t..-

i.OOE+OO 
6 '":"t'~oo •"t--
5.i6E+00 
5.11E•CO 
-t.-;5E:+8C 
3.95£+00 
3 !Q- "'0 •"% •• .:.+..;• 
3.!0E•ro 
1'1 ---~·: J.:.+C:!; 

2.96E+Cl 
3.~5E+01 
3.6-tE+Ol 
3.86!:•01 
3.99E-i-Cl 
~.09E•C1 
I l'l- c· ,. -~+ · • 
.: . ::E•:•l 
-t.3o::-c: 
-t • .;:::[-(;1 
1 ·c- ,.... 
"'t.~r;.~-·..,_ 

:.4:E ... or ..:.59::-o: 

~lASS 

3.09E-05 
3.09£-05 
6.8-IE-05 
1.37£-0-1 
2.£3E-O-l 
5.i9E-O.J 
1.05E-03 
1.i8E-03 
2.56E-03 
3.2iE-03 
3.8iE-03 
-1.65£-03 
5.49E-03 
6.-tac:-o3 
i.BiE-03 
8.89E-03 
9.S9E-03 
1 Oor-•D" ..... _ -
1.1e.::-c2 
1.20E-C2 , . ,.._ o~ , .. _ ... ~-- -
1.5iE-C~ 

1.~-1::-c:.; 
~ O::l';'-f\'l ..;. 'C'·J- '.J ._ 

:.03E•CC ~.45~•01 l.96~-C2 
· ·o- n• ' 31E ~· "o•- "., J. • I • t. .,.. \} '-' ~ • • - V i ~ • ~ ::., - V -

1 I 'l- ·'' ~ I 1 • - . "' • 'l , 1 - n •I 
.. • -i - t. - 0 'J ; • 0 !: ~ li ... .:.. • .. =. - u -
1.21E+OO -t.10E+Cl 2.2~£-02 

9.93£-01 3.8iE•Cl 2.2iE-O~ 
8.1-IE-01 3.6iE+01 2.31£-02 
6.85!:-01 3.56E+Ol 2.41E-02 
5.~4E-01 3.2iE+01 2.38E-02 
4.95E-C1 3.43£+01 2.69E-02 
-t.11E-01 3.29E+Ol 2.iiE-02 
3.i0E-01 3.-t2E~Cl 3.09E-02 
3.60E-01 3.85£+01 3.7-lE-02 
3.10£-Cl 3.82£+01 3.99E-02 
2.83£-01 ~.03£+01 ~.52E-02 
2.5iE-01 -1.22E+Ol 5.09E-02 
2.~9E-01 ~.i3E+01 6.13£-02 
2.58£-01 5.66E~01 i.88E-02 
2.43E-01 6.15E+Ol 9.20£-02 
2.17£-01 6.33E+01 1.02£-01 
2.01£-01 6.i8E+01 1.1iE-01 
1.89£-01 i.36E+Ol 1.3iE-01 
1.94E-01 8.74£+01 l.i4E-01 
2.01[-01 1.05£+02 2.24£-01 
1.8iE-01 1.12£+02 2.59£-01 
1.i3E-01 1.20£+02 2.98£-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.28£+02 1.9iE+03 2.14[+00 

Cl"~rLATIVE % 
Xl"~BER SCRFACE 

5.16E-01 2.09E-02 
S.i-tE-01 3.96£-02 
1.51£+00 7.i9E-02 
2.56E+OO 1.50£-01 
4.28E+OO 2.8iE-01 
i.11E+OO 5.49£-01 
1.12E+01 9.89£-01 
1.69E+01 1.69£+00 
2.34E+01 2.62E+OO 
3.0~£+01 3.i~E+OO 
3.66£+01 ~.S-t£+00 
4.28£+01 6.31E+OO 
4.SiE•Ol ;.80£+00 
5.-l3E+Ol 9.45E+OO 
5.98E•Ol 1.13£+01 
6.-ISE+Jl 1.33E+Ol 
6.93£•01 1.53E+Ol 
- '"'3- n• I • ~ • ~.,. \.j .l 

-; ~Ci-=--c~ .v...,.._ • 

7.?9=:~o: 
8 ,.e-·o· ...; .c.· ~ 

8.SO!:+~l 

8.7:E"'C1 
,, 9. - . ( • 
C•· .:...:.• :J. 

9.07E+Cl 
9.:0E•Ol 
9.31E•Cl 
9.-IOE+Ol 
9.-tSE•O! 
9.55£+01 
9.60E+Ol 
9.6~E+Ol 

9.68E+01 
9.ilE+Ol 
9.7-IE+01 
9.iiE+Ol 
9.i9E•01 
9.8:£+01 
9.8~£+01 

9.85E•01 
9.SiE+01 
9.89E+Ol 
9.91£+01 
9.93E+01 
9.94£+01 
9.96E+01 
9.9iE+Ol 
9.99[+01 
1.00£+02 
1.00£+02 

1 -3- "" • I !. • .._, 1 

• 0 '=-•C1 l ...... ""t-

2.16E•01 
2.38E+Cl 
:?.60£+01 
2.8~::~:1 

3.06E+Oi 
3.29E+Oi 
3.5!E~Cl 
3 -,-·c· • r .. ~~ ·.J. 

3.92E+01 
.J.12E+Cl 
.~. 31 E + 01 
-t.-19£+01 
-t.65E+Ol 
~.83E+C1 

-1.99£+01 
5.1iE+Ol 
5.36£+01 
5.56£+01 
5.76£+01 
5.9iE+01 
6.21£+01 
6.50£+01 
6.81£+01 
i.13E+01 
i.48E+01 
i.85E+01 
8.29E+01 
8.82£+01 
9.39£+01 
1.00£+02 
1.00£+02 

~ASS 

1.4~E-03 

2.89£-03 
6.09£-03 
1.25£-0:? 
2.58£-o::; 
5.28£-0~ 
1.02£-01 
1.85E-01 
3.05E-01 
~.5SE-01 
E.J9E-01 
8.56£-0: 
1.11!:+00 
l . .;:ZE+OO 
1.7SE+OC 
:? • ~c::.,_r,o 
,.. 66-·"'"' - . . .:. - u .. ; 
3.liE+:'O 
~ -,~-c·~ 
•..- ' I -- ~.' 

1 ?l-·rf' 
~ • '""•J t_ ... '""' V 

-i • S 9 E ~ C; - -n- r· .. • I - ~ • ·~ ., 

€.5~E~~~~ 
- •r.:--,..1"\-. ~-- ...... 
f.33E ... c; 
9.:: 9E-·~;;; 
.. c .. -. c . ' .. - . l • ..... ... . .. 

1.13E+J: 
1. :iE•C:: 
1.35E+C1 
1.46E+C~ 

1.5iE•C1 
1.70E~Ol 

1.83£+01 
1.9iE+O! 
2.15E+O: 
2.33E+Ol 
2.5-lE+Ol 
2.i8E+01 
3.0iE+Ol 
3.-t-tE+01 
3.8iE+Ol, 
4.35E+01 
4.89E+01 
5.53£+01 
6.35E+01 
i.40E+01 
8.61[+01 
1.00E+02 
1.00£+02 



...... 
00 
N 

-· 

CHNL 
< 
1 
2 
3 
4 
5 
6 
; 
8 
9 

10 
11 
12 
13 
14 
15 
16 
l ; 
1 8 
1 ~ 
20 
:1 
,., ., 
: =~ 
::~ 
, . 

"' ._V 

::f 
"~ , 
:: s 
,....~ .... 
':f'\ ' \• 

31 
': ') ...... .. ~ 
..:.. ..j 

::~ i ... 
.JO 

36 
3i 
38 
39 
40 
~1 
~2 
~3 

4-a 
~5 
-16 
~; 

~8 

I 

LAST 

DIA 
• 4 86 
.504 
.542 
.581 
.625 
.673 
.;23 
.777 
.835 
.897 
.96-1 
1 • 03 
1 • 1 1 
1 • 1 9 
1 • 2 8 
1. 3 8 
j • -18 
1 • r,g 
l . i 1 
] . 8 -4 
J • s 8 
,.._ ~ r., ... . ~ ... 
:..:3 
,... . : ... ~' 
,.., r::. ~ -. \ ~ 

,. c "J - ...... '-' 

': ~· ~ 
'- I '\.' 

'J ,. -
'- • - I 
-: ::r: .. . ' ,_ 

3 . :' B 
-1 • c t~ 
~ . 3 i 
~ t::O 
'"''"'""' 
: • . 0 ~ 
;;.~~ 

: .. s 2 
6.26 
€.13 - ,., .. 
I • - ,~ , . , , 
e.35 
8.fli 
9.64 
10.3 
• 1 • ] 
. l Cl l ••. 

12. 8 
13.8 
l ·L 8 

> 15. ~ 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: I~5 14.004 
CALIBRATION: 01-01-1980 

DESSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

COSCE~TRATIONS 

KU~BER SURFACE 
2.50E-01 
1.72£-01 
3.04E-01 
5.1-1E-01 
8.32E-01 
1.36E+OO 
1.95£+00 
2.55[+00 
2.89E+OO 
2.96[+00 
2.i8E+OO 
2.69E+OO 
: . .;iE+OO 
2.36£+00 
2.2?E+OO 
2.10[+00 
1.ESE•OO 
1.€9£+00 
· · .c-·oo •• 1 I.. .t. .. 

l.~iE~OO 

1.:oE•eo 
?..i1E-01 
~ . .,,E-Cll 
;,;::~-01 

f . 5 :·; E- :' 1 . , - .,.. .. 
.. ... t. - ~ ~ I , .. '" ... - . -
~.r::.:E-C:1 

3 . 2 ~ L- c: 1 
:~.:.;E-Oi 

:.'.f,7E-Ol 
:.: . 1 r ::- c' j 
~ . ~ (, E- (} 1 
• • . - (i • .: • ~-:.c..- I! 

1 . ..;0E-01 
1.~~E-01 
1. (l3£-()1 
1.C6E-01 
9.? 2 E- (, 2 
c C l• :--(I~ c • .., - ~ 

- ·a- 0"' 1.~-t..-" 

C' • ..fCE-02 
8.4€E-02 

1.56E-01 
1.38£-01 
2.81£-01 
5.46E-01 
1.02E+OO 
1.93£+00 
3.21E+OO 
4.84E+OO 
6.34E+OO 
7.50E+OO 
8.13£+00 
9.08[+00 
9.63[+00 
1.06£+01 
1.19E+01 
1.26£+01 
1.31£+01 
1.35£+01 
:.35E+Ol 
:. 36[•01 
: • :~ f: E ~ C: 1 
1 . :_.:. s r: ... (I 1 
: . 2 ~ E- [· i 
- 1 ..... ,... ... ,. -.. -.:r .. J 

•• ..A~.r ,. 
.. ,. --\. J 

1 • ~:bE- 0 1 
:.25t:+(l 
J. 3f,[.;.C1 
1. ~:OE.;.01 
:. 2F£+(~1 
l . l : ~.;. (1 j 

:i.1-ii:+(.1 
1.C,iE+Ci 
:i.l2E•Ol 
1.23E+(il 
l.JOE+Ol 
j. 30[.;.01 
1.-n:t+01 
1.46E·01 
1.~4E+Ol 

j.8..fE+01 
2.1-i£+01 

HASS 
1.16£-05 
1.16E-05 
2.54E-05 
5.29E-05 
1. 06E-04 
2.1iE-04 
3.8;E-04 
6.2iE-04 
S.83E-04 
1.12£-03 
1.31[-03 
1.57[-03 
1.79E-03 
2.12E-03 
2.55£-03 
2.90E-03 
3 "J't"-03 ..... _ 
3.59E-03 
~.86E-03 
-+.16[-(:3 
~. ~ ~r-~·3 
~ • ~ J r- .:~ ~· 
=. '.' (.. :- - '~ ·: , .. - "- ~ ..... 
- c - [ , .. :.o= -,,· 
f.·-- •.. 

• .:~ ' .L- ._; -~· 

t' • ..; ..; :" - ,. .. J -- \. ..... 
I'" {." f- , ... '-""·0 .:..-\·._. ... 
i.2f,[-~3 

i. 6[,£-r.~ 
8 • -- •... -... -.. • .J "'- \,. "-' 

7.57[-02 
8.33£-03 
8.3/I-0~ 

9.~2£-03 
1.11!::-02 
1.0/E-02 
J • :~ 6E- 0 2 
J.~9E-02 
1 --- ,. 2 • I : J:...- V 

1 • 8 7[- {i2 
2 • e- c" .o ... t..- ~ 

3.2~£-02 
- ·gr {I? ? ,..,.._ 01 3 --- o~ ,.;_ - ...... ~.t:.t.+ .:>tt.--
E.~SE-02 2.19£+01 3.i8E-02 
~.5EE-02 2.18E+01 ~-O~E-02 
~.7EE-02 J.05E.;.Ol 6.09£-02 
5.~6E-02 2.S4E+01 6.09E-02 
5.fOE-02 3.96£+01 9.13£-~2 
€.21[-02 4.3][+0] 1.07[-01 
0.00[+00 O.OOE+OO O.OOE+OO 

~.30E•Ol 6.~9£+02 i.06E-Ol 

CUMULATIVE X 
NUMBER SURFACE K-\SS 

5.80E-01 
9.81E-01 
1.69E+OO 
2.88£+00 
~.81£+00 
;.97[+00 
1.25E+01 
1.84[+01 
2.52£+01 
3.20£+01 
3.85£+01 
-1.41£+01 
5.05£+01 
5.60[+01 
6.13£+01 
6.61[+01 
- o~-.01 , • ;. t. .. 

'i.~-lE+Ot 
i.';f;£~01 

8.(';8£+01 
8 . 3 :~ E ·Hl j 
s . ~ f. r- c: j 
S.!CE-Oi 
!:' .• ~<~r~o1 
~ . ~: e ~ + {~ 1 
~ r " ':' .0. fl 1 .., . ~ ~- ...... 
a - .. -·c·· , .• ~ -:..- j j 

0 .• - . r· • 
'' I ~ J !.. ~ .: .i 

S.-iSE':'Cj 
9 • :. f· E + f• 1 
c 6c-·o· ..... • :.. . .!. 

9. 6~.:E+(:1 
9. se:t:+01 
9.i:::::t:•01 
9 -:,£•!11 0 , V ' \., 

c --- o· ~·ll.t..~ l 

9.~8'£+01 

9.8::E+Ol 
9.8-1[+01 
9.86E+J1 
9.S8E+Ol 
9.90[+01 
9.91!:+01 
9.93!:+01 
9.9~E+Ol 

9.9fE+01 
9.9iE+Ol 
9.99E~01 
l.vOE+02 
1.00E+02 

2.40E-02 
4.53E-02 
8.85E-02 
l.i3E-01 
3.30E-Ol 
6.28E-01 
1.12E+OO 
1.8i[+00 
2.84£+00 
4.00[+00 
5.25E+OO 
6.65£+00 
8.13E+OO 
~.7i[+00 

1.16[+01 
1.35£+01 
1. ~,6£+01 
1.i6E+fl1 
1 .S'?E+C'l 
2. 1 f:E• cq 
::. ~. ~E • C 1 
~.c;:<E-:=i 

:: I ~:· :.: E: '"" (_~ j 

2 I~'-~[+(; 
~· . :.: c !: • C1 ~ 
2·. ~ ~t~•(l"'l ' .... J. 

,_. (:' {."-... • • ·: C; • ... , , -. "'"' 

l. 65E-O:i 
3.29£-03 
6.89E-03 
1.44E-02 
2.94£-02 
6.02E-02 
1.15£-01 
2.0~£-01 

3.29£-01 
~.88E-01 

6.73£-01 
S.95E-01 
].15£+00 
1.-l~•E+OO 

1.81£+00 
2-~~[+00 
::.68E+0C 
~· l ~ r . r, 0 '-. . .. .,.. \. 

~.i2E•OO 
• "· r•- • -

..., I ,•,-::..- \ t \I 

~ <.Jt::-- •. ,n 
• I ' ' ... -.... '' \. 

~ r~-:-..:..·,r. 
'- I o -- \ ... 

f . ..,:::·r-~; 
- ,. -_, ;--- f, ."'\ - . . ... . ' 

.. . ·: :-- '. ·~ 

..... - " - ' \,..; 

:- . \.. -. .:.. - \. ·, 

:.CC.?>·(: 
3 . c:. Et~ { · ] : . 1 : E- :. j 

~ . c) s L- c, 1 : . ~ : !: • ~·· i 
_. . :: ~:r + c· 1 : . :::: r- 0 : 
-L~fE~C'l j • ..;.;E·H'j 
~ • 5 ~; £ + ~; 1 : • ~ f;::-:- :.·: 
1 c.·o-•"'1 ~ ~-- ..... ...,.o"":...u ~.r.,=..\.J 

..; • 9 ~ E .;. n 1 :i. • 8 1 E • ~~ 1 
~ ,,.~·o· .l ~c~~r, 
....., • • U- .J. e .... ~~- T , • 

~ 3 ·.· E ..:.. C· 1 •.. • ~ -.:- - .-. 1 
,:) • ._, • I .t.. • .i ~ - . V 

~.5:!:+01 :.31£~(1 
:} • 7 -i E - (l 1 :: . ~ ~: E .. ~l l 
5.97!:•01 :.iS:E~Cl 
6 l e- nl .. ~--.r· • .._., !:_ ~ \_J .:_, , l I :; .t. ~ l J J 

6 ·c.·:-·ol ·-~ ·J-+"·· •-iO-· ... ; t. \.l 

6.81£+01 3.86[+0j 
7.1[,E•01• ..;.3iE~Ol 

'i • -l 8 E .;. 0 1 I ~ • f• 0 :E - (11 
- 8 ., ~. 0 1 • ' - - . ( . I • .., - . ~· • '-t I =., ~ ~ l 

8 •· n- ( 1 c " •- ,... • •• .;.. :or t. + ! ..... .: -1 L + ~I l 

c -··r 01 ~ ··nt" "1 c:., ...... , + ... -· ... -+\. 
~.3~£.;.01 s.~~£.;.01 

l. Of·E+O~ 1. OC:£+02 
1 ~ 0- - ,., . ,.., ( ~ •· ..... 

• \.; t: + ~' 4.r j • .. I ~ t_ ~ lJ L 

LAST 

CH~l DIA 
< -~t.6 
1 • 50~ 
") .. 
3 
~ 

0 

6 

0 
V 

9 
10 
1 1 . ,.., 
l .;.. 

13 
1 -1 
15 
16 
1 i 
• o;;; 

... ·.· 
1 9 
" .. , - •.· ,, . 
.:.. .1. 
,., ': 
~~ ., 
_,J ,.,, 
- "i 

" -_._, 
,., .. 
-~ 
", '7 

"f ,; _,_. 

:9 
.30 
31 
32 
33 

.5~2 

. 581 

.6:!5 

.F.i3 

.7:23 
• I I I 

.835 

.897 

.9€~ 

1 . c 3 
1 • . 

• l .l 

1 • 1 9 
1 . : g 
1 . 2 s 
1 . ~ 8 
1 . 5 ~ 
l . ; 1 
1 . s ..t 
.. Q'"" l .... ~ 
~ '!,... 
.;. .... -
': ..--.: -
---~ 
,: t ~ 
- • ""' J 

'' . . ' - • V , 

2 • 8 .? 
., r. ~ ... . ......... 
") "'
.; . - , 
~ .. , 
•J • ~ ... 

3. i 3 
~.OE 
-L ~~ 7 
~.69 

5.0~ 

3~ 5.~~ 
3 - • 8., 
~ 0. .... 

36 6.26 
3i 6.i3 
38 i.23 
39 ;,;; 
40 8.35 
41 8.97 
4 2 9. 6~ 
~3 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODY~A~IC PARTICLE SIZER 

01-01-1980 FILE :'\A~E: l\5 14.005 
CALIBRATIO\: 01-01-1980 

DE~SITY: 1 
SS 149 SA~PLE TI~E: 200 SEC 

D I L • RAT I 0: 1 : 1 EFFIC. CORRECT.: Dl 

CO:'\CE\TRATIO~S 
~;r~fBER 

€.62£-01 
~.iOE-01 
8.20E-C1 
1.31£+00 
2.11£+00 
3.~3E+OO 

5.05£+00 
6.69E+OO 
7.30E+OO 
i.18E+OO 
€.52£+00 
6.14E+OC 
5.63£+00 
5.09E+OO 
..:.66£+0C 
~.06E+80 
3 ··r·"O •"'fl&..T'J 

2.9-lf.+OC 
•] ' • .... · on -·'11~~ .l 

l.98~+CO 

~.ilE-00 

!.~OE•OC 

J.25t:~oo 

1.07E+Ot: 
~; • ::: 9 E - \) : 
i.90E-C1 
- 9'"'- o· t:. ~~- .1. 

6 .,.- o· .J..tt.- l 

Sl'RFACE 
·Ll-lE-01 
3.76E-01 
i.5iE-01 
1.39[+00 
2.58E+OC 
4.88£+00 
8.31£+00 
1.2iE+01 
1.60E+Cl 
1.82E+01 
1.92E+01 
2.0iE.;.Ol 
"' "'0 .... '01 '-•~ :.--
? ?91:' o· ~·- ~· 1 ,., , ~-.o· .:.."''J::.. .1 

2.~-IE+01 

~.3 7 E~Ol 
2 'l::t'·f'· 

• ,_,"' ~· "-' J. 
.., ?'l-:;-,.n· 
-•-v .... •'-'.1 
,., , .., -. 0. 
-·~..:.::....- l. 

2.!1E+C1 
!.99f.,.(:l 
n n:: ~ _. '' ~ -.,,...V- V a. 

r, Q":':-·"1 -· ...,._ .. \.., 

Z.fj~E~o: 

~.nOE-01 
, ",-.o· .:..v .... r..~ .1 

f') 06~·(.-' .;. • .-T.I. 

~!ASS 

3.09E-05 
3.17£-05 
6. S-tE-05 
1.35E-0~ 
2.69E-0~ 
5.-liE-0-1 
1.00E-03 
1.65£-03 
2.23£-03 
2.i2E-03 
3.10E-C3 
3.58£-03 
4.08E-03 
.J.58E-03 
5.20E-03 
5.6::::E-03 
5.86E-03 
6.26E-C3 
6.38E-03 
6.50E-03 
E.SiE-C3 
i.C7E-~3 

7.S~E-CJ 
8 ~nE n~ 
.0~ -v~ 

B.96E-C3 
9.46£-03 
, 0"=--0"' ... . ,..... -
1.13E-0~ 

5.20E-O: :.C3E.;.O! 1.19E-C2 
~.~iE-01 :.o:E+Cl i.2i£-02 
3.9iE-Ol ~.OEE+Ol 1.-1or-c: 
3.~0E-Ol 2.04£+01 j.~9E-OZ 

~.91£-01 2.02E+Ol 1.58E-02 
2.63£-01 2.11£+01 1.77E-02 
2.62E-01 2.42E+C1 2.19E-02 
2.~1£-01 2.5;£+01 2.50E-02 
2.16E-01 2.66E+Ol 2.78E-02 
2.17E-Ol 3.09[+01 3.46£-02 
2.08E-01 3.43£+01 4.13£-02 
1.85E-01 3.51E+01 4.55£-02 
1.81E-01 3.98£+01 5.54E-02 
1.83E-01 4.6~[+01 6.94E-02 
1.48E-01 4.32E+01 6.94E-02 
1.69E-01 ·s.69E+01 9.83£-02 
1.38E-01 5.38E+01 9.99£-02 
1.42£-01 6.39E+01 1.27E-01 
1.41E-01 7.35E+01 1.57£-01 
1.39E-01 8.34E+01 1.92£-01 
1.27£-01 8.84E+01 2.19E-01 
3.00E-04 2.40E-01 6.39£-04 

9.13E+Ol 1.30E+03 1.50£+00 

C~Ml'LATIVE % 
:'\C~BER Sl'RFACE 

7.25£-01 3.19~-02 
1.2~E+OO 6.CiE-0~ 
2.1~E+OO 1.19£-01 
3.5iE+OO 2.26E-Ol 
5.S8E+OO ~.2~E-01 
9.63£+00 i.99E-01 
1.52£+01 1.~~E~OO 
2.25£+01 2.~1E+OO 
3.05£+01 3.6~E+OO 
3.83E+Ol 
~.55E+01 
5.23E+01 
5.8~E+01 
6.-JOE+Ol 
6 9 ·-·o· • .1~~ L 

7.36£+01 
i.i3E•C1 
8.C5E+Ol 
f..32E+C1 
2..53~+01 

8 -?-•"1 . ,_t..v 

8.8iE·Cl 
~.ClE-t-~1 
9.13E+01 
9 ., 3~ . 0 ~ ..... -~ .... 

9.31£•01 
c , .. -.c· ....... ;:,:.~ . .1 

9.-t6E•O: 
9.5!E•Ol 
9.56E~Ol 

9.61£+01 
9.6-1E+01 
9.68E+Ol 
9.70£+01 
9.73E+01 
9.i6E+Ol 
9.78[+01 
9.81£+01 
9.83E+Ol 
9.85[+01 
9.87£+01 
9.89E+Ol 
9.91[+01 
9.92E+01 
9.94[+01 
9.96£+01 
9.97£+01 
9.99£+01 
1.00£+02 
1.00£+02 

5.0-:E-00 
6.~2::-;.oo 

8.11E•OO 
9.80£+00 
1.16Z+Ol 
1. 3-IE+Ol 
1 : ... -.,..., 

...... ~i::...•v~ 

1 -·- o· , t,.- I . . - .. . t""'-·o· .L.J:-::1.:.~ ..i. 

? r--=-=-•"1 - . ..., ---.""' 
? ,..,_ o· 
--~ .. -~+ .l 
,., ·J - :- • C·. ..... _:t_ 1. 

#" '! ·-:-·o~ '-•""""- "" 
:.7~::-r:·l 
.., ,.. • - r. 1 
~ • ,j .:-,.:..,.V 

3.G:~•Cl 

2.:7:::~01 
.3 • :: ~ ~ ~_; 1 
3.-tSE·~J! 
3.63Z~Cl 
~ -'"~-·"1 V • I.~:.~,} 

.• c::-::-.,, 

..).•-v-·V .. 

~.luE+Ol 

4.26E+01 
~.42E+01 

4.61E+01 
~.SOE+Ol 

5.01£+01 
5.25£+01 
5.51£+01 
5.i8E+01 
6.09E+01 
6.4~E+01 
6.iiE+01 
i.21E+Ol 
7.62£+01 
8.11[+01 
8.68£+01 
9.32E+Ol 
l.OOE+02 
1.00E+02 

~!ASS 

2.06[-03 
4.liE-03 
S.i2E-03 
1.iiE-02 
3.56£-0:! 
i.20E-02 
1.39£-01 
2.~8E-Ol 
3.97£-01 
5.i8E-01 
7.8-IE·Ol 
1.02E+OO 
1.2SE+OO 
1.€0E+OO 
1.95[+00 
,.., ·~..,- 0 0 •••J-t.+ 

2.71E+OO 
3.13£+00 
3.55£+00 
3.98E•OO 
-4.-45E+OO 
..:.92E+OO 
5.-l-iE+OO 
~ 99-·"'" V•' ;..,I'\} 

... 9- 0"' - .. , .. ' . · .. · . ...., .... ' \, 

7.:::!E+OC 
":' ao-=-•oc I I V - • 

~ ~-- "0 ,:,.bo.t.+v 

9.~5£+00 
1.03E+Ol 
· 1,-·o1 .1. ~t.• 

1.:::2E+Ol 
1.33£+01 
1.-t~E+Ol 
1.59£+01 
1.i6E+01 
1.9~E+01 
2.1iE+01 
2.45E+Ol 
2.i5E+Ol 
3.12E+01 
3.58E+01 
4.04£+01 
4.70£+01 
5.36E+01 
6.21£+01 
i.26E+Ol 
8.54E+Ol 
1.00£+02 
1.00E+02 



~ 

00 w 

CH~L 
( 

1 ., .. 
3 
-1 
5 
r. J 

8 
9 

lC 
1 1 , ') ·-13 

. 1 ~ , ;. 
4 .. . . .. '-' 

.. ' . .. 

.L ~ 

~9 
, ~ , ..... - ·. 

, . , , - ....... ., . 
- ·t 
, -::. 

- ·J , ... 

r, J 
.. j 

~9 .. ,, 
.::..; 

J 1 
~~ 'l 

•) 3 
.~ 

LAST 

DIA 
.48€ 
.50~ 

.5l2 
• 581 
.625 
.Ei3 
.723 -- .. 
• I I I 

.835 

.89i 

.96~ 

1.03 , , . 
• • • l 

1 . 1 9 
1 • ~ 0 
1 . 3? 
1 . -t s 
, = " 4 ...... ~ . -. 
.J. • ; ! 

1 . 8 t 
~ c.~ .. . .... "' 
, . , " - . . -,, ., .. - . - ·. 
'1 I '; 
- • t-

:.: . t: l 
:;.sJ 

) . ' : 
~ ........... ., ,.., -
•J • - ' 

J.~:: 

3.i8 
LOci 
·L 3i 
-L ti9 
5.0~ 

3~ 5.~:.! 
'J - = 8 ') 
.;:) Jo -

36 6.2€ 
3i 6.i3 
38 i.23 
39 .. --

' • I I 

40 8.35 
~1 8.97 
42 9.64 
-13 10.3 
-14 11.1 
-l5 11.9 

,4 6 12.8 
.Ji 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODYSA~IC PARTICLE SIZER 

01-01-1980 FILE XA~E: IX5 14.006 
CALIBRATIOX: 01-01-1980 

DEXSITY: 1 
S~ 1~9 SA~PLE TI~E: 200 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: D1 

CO'\CE\TR.~ T IO~S 
~l'~lEER Sl'RFACE 

9.39E-01 5.86£-01 
6.4~E-01 5.1~E-01 

1.13E+OO 1.0~£+00 
1.92E+00 2.0-tE+OO 
3.12E+00 3.83£+00 
5.13E+00 7.29£+00 
7.6-t£+00 1.26£+01 
1.0-lE+01 1. 97£+01 
1.18ET01 2.60E+01 
1.2lE+01 3.08E+Ol 
l.liE+Ol 3.43£+01 
1.1-l£+01 3.84£+01 
l.CEE+Ol ~.23£+01 

1.03E+C1 -t.6~E+Ol 

S.9~ET00 5.1€ET01 
~.1-tE+OO 5.-t9E+Ol 
8.~~E+OO 

7.lSE~O~ 

f.1SE~oc 
- ..... -- ,.0 ;,.~.::..·~ .. ' 
I.C~E-GC 

..; • ( - ~"' 1) :j 

:.) . -~ - :: -· .. \_: 

~ . ~ ... E.,.~-., :·J 

:: . :. 3 ~ T ~_1 0 
~.i:E~2C 
l.7~=:+C:C 

l.:.::t:+OO 
• ~·;:-_r."" 
J. •--- . ..., L_~ 

= &:9::-·cl 
"' • "" - I 

5.75E+Oi - -,. - . ( . 
- • I~ .. I ""···--··!. 
5.73E+Ol 
- - , 't" ., , :. 'r:;--v~ 
= -Q-:- (\1 
..,.1-.-T\..• --.- "·· :.c.:.:.-\..~ 

:-.t7E..,,.): 
5 • ~. S ~ T ~:. ~ 

5.3-tETC1 
:: ')~;--..,...,--: ....,.._ ....... _._ ... 
- , .... E o, 
.:) •• ..;. ~ J. 

..t.7~ETL! 

~lASS 

4.38£-05 
4.32£-05 
9.~3E-C5 
1. 98£-0-1 
3.99£-04 
8.18E-0~ 
1.51E-03 
2.56£-03 
3.61£-0~i 

-1.60£-03 
5.51E-C3 
6.63E-0.3 
i.86E-03 
9.2€£-03 
1.11E-0:2 
l 'l-£ ""' ._e -v-
1.41£-0::! 
1.53E-C:? 
1 6 I.- -0 ,, •• "11:. -

1 -c. r ,', •) 
• I t.~ ~-V-

~ Cf":""-·.10'-:~ 
-•v~- ....,_ 
.... •)-- - ,, -·' ::.::.- .. -.., ,. ') ·.:.:c:-.,_ - . ~ '" 
•) : r. 7 - '"' ·""' -·-..-- .,_ 
::. ~,~£-c:: 

'.· .... 5 •:-: c: - ,_. -- .. -
2.C6E-C: 
2.80£-o::: 
2.11::-o: 

!-; C.... ,. r c 1 I I 8 .,.. ' • ') 8 ") - 0 rl 
. • ~ V - - ·' ..., • '"1 J:: .,. lJ .._ - • ...J c.. - -
8.~~£-Cl ~.~3E+Ol 3.00£-J~ 
6.93£-01 4.16E+01 3.03£-0~ 
6.~9£-0l ~.36£+01 3.~2E-o: 
~.5iE-Ol -1.-16£+01 3.i5E-0::! 
~.SOE-01 -1.53£+01 4.09E-02 
-1.5-IE-01 ~.85£+01 4.i1E-02 
4.38£-01 5.40£+01 5.63£-02 
3.95E-01 5.6iE+01 6.36£-02 
3.i1E-01 6.10E+Ol i.35E-02 
3.58£-01 6.79E+Ol 8.80E-02 
3.20£-01 7.01E+Ol 9.76£-02 
3.25E-01 8.22E+01 1.23E-01 
3.10E-01 9.08£+01 1.46E-01 
2.i9E-01 9.43E+01 1.63£-01 
2.74£-01 1.0iE+02 1.98£-01 
2.86E-01 1.29£+02 2.5iE-01 
2.84E-01 1.48E+02 3.17E-01 
2.45£-01 1.4iE+02 3.39£-01 
2.47£-01 l.i1E+02 4.24£-01 
0.00£+00 O.OOE+OO O.OOE+OO 

l.i8E+02 2.68£+03 2.94£+00 

Cl'MCLATIVE % 
Xl'~BER Sl'RFACE 

5.2iE-01 2.19£-02 
8.8iE-Ol 4.10£-02 
1.5~E+OO 8.00£-02 
2.60£+00 1.56£-01 
-1.35£+00 2.99£-01 
7.22£+00 S.ilE-01 
1.15E+01 l.O~E+OO 

l.i3E+01 l.iB£+00 
2.-IOE+Ol 2.74E+00 
3.08E+Cl 3.89E+OO 
3.i-tE+01 5.liE+00 
-1.37£+01 6.60£+00 
~.98£+01 E.18E+00 
5.56£+01 
f.l:2E+01 
~.63E~-r0l 

- c"- ··~ ,. • ·~:..~uJ. 

7 • .f9E-:-C1 l 
7.8-tE~o:. 

8.1~::+C·l 
- I .~ ':"' "'\ ~ 
~ • "I', _T •...;.;. 

3. r.:.J::.,.c: 
'-: . c :.: :: - (J : 
C~ r ... '~ -:; - . ·. , . ......... -. •.·. 

~.1::\ET::l 
q.:.o::i: . .,-J! 
~.35£-o: 
:. ··- ,. .... ~,.::.TvJ. 

9.5:ETJ1 
9.~6£.,.Jl 

9.6:£.,.01 
9.65E+Ol 
5.68£.,.01 
9.i2E+01 
9.i~E+01 
9.ii£+01 
9.i9E+Ol 
9.81£+01 
9. 8 ·l E+O 1 
9.86£+01 
9.87£+01 
9.89£+01 
9.91£+01 
9.93£+01 
9.94£+01 
9.96£+01 
9.97£+01 
9.99E+01 
1-00E+02 
1.00£+02 

9.9:£+00 
1.18ET01 
1.39E:T(;l 
1.€0=:TC1 
l.BlE+Ol 
:: • 0 :~ E ~ (; ! 
r• .-.lr-(1 
-·-"'ti:..~ · .. 

:: •. J~=:TGl 
•l '""' - ':"" t' ~ _.o,._.,.. .. , .. 
, ·. ~· :-- ........ 
-·-""--· .Jl. 
) ·c-)' •· • • I;_~, .. .. . ... - -. .:. ... ~ :; =.. ~ ;.._ ' 

.3 • ~~ :.:- ~ + ;~; : 
"J - •• -. r • 
- • • ~..;!:.. ~ Ll .!. 

2.89~T\."';l 

~·. 07ET0l 
-L~3E+Ol 
~ .. IOE+Ol 
, ·-r- o· 
-..:O~!..T .1 

4.i:!E+Ol 
4.8SE+01 
5.05£+01 
5.23£+01 
5.43E+P1 
5.6.JE+01 
5.87E+01 
6.12E+Ol 
6.39£+01 
6.69£+01 
i.03E+01 
i.38E+01 
i.i8E+Ol 
8.26£+01 
8.81£+01 
9.36E+01 
l.OOE+02 
1.00£+02 

~1.-\ .s 5 
!.~9£-03 
~.95£-03 

6.1iE-03 
1.29£-02 
2.65£-0::! 
5.43£-0~ 
1.06£-01 
1.93£-01 
3.1£E-Ol 
-t.i~E-01 

tL59E-01 
8.85£-01 
1.15E+DO 
1.-l'iE+OO . (.; . ... - .... 
.!. • ~ -i ~ .,. \) '.J 

::.~i::+eo 

::.75E~tlC.· 
'> " -:- ~ - ,. r. 
•.1 • - - ... ,.., ..... 

:~ . 8 :; ::: - 0 (; 
4 . ~ .; E • .") J 
~.C7E-:-OC - ---
::. • I : ~ "..) :. 

. - .. - ,. - - . ,.. -. . - .. 
- • J .. ~-' :; 
::. • ; ~;. ~- •J c 
.~ • ~ .. ~) :: T (· ( 

~ • ::1 :') E ~ t'.. ·.j 
. 0 o,.;- -. 
!. '".:,..'T"l' .. 

l.lSE~u: 

1.:::6f+C:: 
, ') 8- .. ~ . 
.:. ... J LT v.:. 

1.~8E+01 

1.60£+01 
1.12£+01 
1.86E+Ol 
2.02£+01 
2.Z1E+Ol 
2.43£+01 
2.68E+Ol 
2.98£+01 
3.31E+Ol 
3.i3E+01 
4.23£+01 
~.i8E+01 
5.45£+01 
6.33E+01 
7.40£+01 
8.56£+01 
1.00£+02 
l.OOE+02 

TSI AEROD¥XA~IC PA~TICLE SIZER 

01-01-1980 FILE XA~E: !~5 14.007 
LAST CALIERATIO\: 01-01-1980 S\ 1~9 SA~PLE Tl~E: zoo c; r'·"" ....,_, .. 

CH~~ L V I -\ 
( 

1 
') 

3 

"' 5 
F. 
-I 
8 
9 

10 
1 1 
1 2 
13 
1 ~ 

1~ 
lt: 
1 7 
1S 
19 
~0 . ., , 
- 4 

'·' . ) 
~· "J -..., 
~ l 
:.:3 
,., ;..: - '-' 
1")- ' 
:.?8 

• 1 e 6 
. 50~. 
. 5 12 
.~81 
.625 
• € i 3 
• 7::! 3 
• I I I (.;,
.c ... :> 
.E9i 
. 9 t 1 
1.03 
1 . 1 1 
1 • 1 9 
1 ·-~ ,... ·-C: 

1 • 3 8 
1 . ~ 3 
1 . 59 
1 • 7 1 
1 . E t 
1 . 8 ~ 
:.; • 1 ::: 
f) "(1 - . - ~-

:: • ~ 5 
~ • t: I 
'I !,;; 'I - . -. ., 
:~.(;5 

~ • :: 7 
:~. ~ ~ 

~9 3.it: 
:30 ~.06 
3 1 ., . :3 ; 
32 ·L 69 
33 5.0-1 
3~ 5.~2 
35 5.82 
36 6.26 
37 6.13 
38 i.23 
39 i.77 
40 8.35 
41 8.9i 
42 9.64 
~3 10.3 
4 4 1 1 • 1 
45 11.9 
46 12.8 
4i 13.8 
48 1-1.8 

> 15.4 
TOTALS: 

r~=::\:::.rrr: 1 
[1 I l. RAT I 0: 1 : 1 EFFIC. CORRECT.: Dl 

C'O\CE'\IR.\TI0\5 
:\l"~IBER StfiF.-\CE 

5.69£-01 3.56E-01 
~.COE-01 3.20E-Ol 
E.99E-01 t.~5E-01 
1.12E+OO l.l9f+OO 
I.SfE~oo 2.29E~oo 

3.05E+00 ~.34E+00 
-l.58E+OO 
6.-t3E.,.OO 
i.68ET00 
e.13E+ro 
i.90E+OO 
i.93E+OO 
7.i6E·OC 

i.53E+OO 
1. 22E+01 
1.6£E+01 
2.0if+Ol 
2.31E+Ol 
.... -rE·r·l ~· 1,) ~V 

3.03E+Ol 
7.59E~oo ~.-t2E+Ol 

7.50=:+0C 3.90£+01 
-, 1 !) :: + •) (: I ') r.. E + '" 1 

• " -· • .I ; • - {;i o.l 

t.55E+0C 4.5~E+Ol 
5.F9E+00 -t.ilE+Ol 
5.~0~+0( 4.9~£+01 
~.90E+OO 5.~3E+Ol 
~.~JE~00 5.43E+Ol 
~.~9f+00 ~.~Jf+01 
:~ . ~~ s FT ') '~. ~ . 58 E .. 0 1 
3.~0E+0·: 5.E?E•O! 
:.:.f.JET._·( ;,~:lE+G1 

:.: . c q ~ ~ i ; l1 5 • 2 8 f + 0 1 
1.7JE+OC S.Otf+Ol 
1.~5~~0C 4.90E+Ol 

~1.-\ ss 
2.66£-05 
2.7CE-05 
5.83£-05 
1.16E-0-t 
2.38£-0~ 
~.BiE-0-4 
9.0SE-O~ 
1.58E-03 
? 3-- ()~ -· 0!:.- ....... 

3.10£-03 
3 _,..ro ''3 . ~~t.-v 
~.66t:-:JJ 

5.62£-03 
6.82E-C3 
8.36E-C3 
9 83 C' "'1 • .._- ~.J ... 

1.12£-0~ 

1.~5E-O~ 

1.-t3E-O~ 
1. El E-t::? 
1.79:::-c:: 
1. !=-t::-o: 
~ • ~ 3£- C· ~ 
':l ..,~)-_f\•t 
- • ..J oJ t:. .• -

~.-t~E-c:.: 
~ . 5 (1: - ~-. ~ 

~.57E-t:::.: 
') (3Q;-_.-, .... 
-• "-J- v-

, ''lt"" :lJ"':. '--:- 01 '") -6;---·""l ~·- -~v~ ~. ~~~T -• I -V~ 

9.~5£-0! ~.18£+01 2.63E-C2 
- o-- 01 I 09r 01 ? --- n~ l.c:t- ~· _+ -· 11~-~~ 
6.€if-Ol ~.00£+01 2.92E-C2 
5.53£-01 3.8~£+01 3.01£-02 
4.5iE-01 3.66£+01 3.08£-02 
4.19£-01 3.8iE+01 3.50£-02 
3.85E-Ol ~-11£+01 3.99E-02 
3.53£-01 4.35E+01 4.5-IE-02 
2.9iE-01 ~.23£+01 4.75E-02 
2.89E-01 ~.75E+01 5.i3E-02 
~.iSE-01 5.27£+01 6.83£-02 
2.4iE-Ol 5.-11£+01 i.53E-02 
2.53E-01 6.41E+01 9.59£-02 
2.32£-01 6.80E+01 1.09£-01 
2.14£-01 7.21£+01 1.25E-Ol 
2.03£-01 i.92E+Ol 1.4iE-Ol 
~.O~E-01 9.17E+01 1.83£-01 
2.0iE-01 1.08£+02 2.31£-01 
1.93£-01 1.16£+02 2.66E-Ol 
1.89£-01 1.31E+02 3.24£-01 
J.OOE-04 2.40£-01 6.39£-04 

1.34E+02 2.18E+03 2.31E+OO 

CT~Il'LA T I \'E % 
\C~3ER S~RFACE 

-1.21£-0! 
'i.23E-Ol 
l.Z-1E+OO 
:.:.OSE+OO 
3.-Ji£+00 
5.i.;£+00 
9.1€£+00 
1.39E+01 
l o--·o1 • ., I :. ... 

') .:;nr 01 - • ...... o .... +. 
3.1i£T0L 
3.i'6ET0! 
4.31E+Ol 
-1.9!fT01 
5.-16ET01 
5.99£~01 

E . .J8!:+01 
6.92£+01 
i.::!:!!:~Ol 
7.69!:~01 
c: ( \ 'l ::- . '\ , c • '-' - - .,. \,; • 
S . :~ 0£ + Q: 
e. f.(;::.,.c: 
B.7~~ ... c: 
e.E-7£..-ol 
9.:2F.,.Ql 
9.:::;£.,.01 
.. -~ ... 01 !'1.JCt.+ 

~.~5E+01 

9.52£+01 
9.59£+01 
9.63£+01 
9.6iE+Ol 
9.70£+01 
9.7~E+Ol 

9.i6E+Ol 
9.i9E+Ol 
9.81E+Ol 
9.83£+01 
9.86£+01 
9.87E+01 
9.89E+01 
9.91E+01 
9.93£+01 
9.9-IE+Ol 
9.96E+01 
9.97£+01 
9.99£+01 
1.00£+02 
1.00E+02 

1.€3£-02 
3. 10£-0~ 
€.06£-02 
1.15£-01 
2.20£-01 
4.19£-01 
i.6~E-01 
1.32£+00 
2.10£.,-QO 
3.05£+00 
..J.ll£+00 
5.3~E~oo 

6.73£+00 
8. :iOE+OO 
1.01£T01 
l.:?OE+Ol 
1.-llE+C1 
1.63E+O! 
1.86£+01 
:;.10£+0: 
:.!.35E+C·l 
~.t0ET01 

2.85£+01 
2.1:.:£ ... 01 
:.::.3iE.,.01 
3.61£+01 
3.8-IE~Ol 

-1.07£-0l 
I ') -, E C·. ... _t\ ,. .... 

4.-lo£+01 
.j,66ETG1 
4.85£+01 
5.02£.,.01 
5.19£+01 
5.3i£+01 
5.56£+01 
5.76£+01 
5.95E+01 
6.17E+Ol 
6 . .JlE+01 
6.66£+01 
6.95£+01 
i.26E+Ol 
7.59E+01 
7.96£+01 
8.38E+01 
8.87£+01 
9.40E+01 
1.00£+02 
1.00£+02 

~l.l. ss 
l.15E-C3 
2.3:!£-03 
~.E5E-OJ 

9.8i£-03 
2.0~E-O:! 
4.13£-o:: 
8.06E-0~ 
1.~9E-Ol 
:.!.51£-01 
3.85£-01 
5. -!6£-C•! 
i.48E-01 
9.9:?E-01 
1.29E+OJ 
1.f.5[T0Q 
2.0SE+GO 
~.5ct:T0C 

:>.tlE ... oo 
•] - •. - 0 ) 
.._1 • I ~ !: 1"' I I. 

~ . .;:?£+0.1 
5.::JE:+OO 
t.O:E-00 
f.. 9-:'E-:-0(1 
i. ~~ £+ (•0 
9.f.o1£·i·)c. 
!.ClE+Jl 
l.l~E"!'•:-i 
.. f) f- , ... 1 "-. -~.:.~,) 
1.36£+01 
l.-17[+ill 
1.59E+Ol 
}.'i:.:ET01 
l.85[T0] 
1.98£+(11 
2.l.JET0} 
2.31£+01 
2.50[+01 
2.i1E+Ol 
2.96£+01 
3.25£+01 
3.58£+01 
4.00E+01 
4.47£+01 
5.01E+Ot' 
5.65£+01 
6.4-IE+Ol 
;.~-1£+01 

8.59E+01 
1.00E+02 
l.OOE+02 



APPENDIX E 

Raw Data from the APS for the Grade Efficiency Test 

and the Effect of Changing Gas Physical Properties 

Coded Experimental Data: 

EPX2 1 is Inlet for Air 

EPX2 2 is Outlet for Air 

EPX2 3 is Inlet for Nitrogen 

EPX2 4 is Outlet for Nitrogen 

EPX2 5 is Inlet for Helium 

EPX2 6 is Outlet for Helium 

EPX2 7 is Inlet for Argon 

EPX2 8 is Outlet for Argon 

EPX2 9 is Inlet for Oxygen 

EPX2 10 is Outlet for Oxygen 

184 



~ 

00 
Vl 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: EXP2 1.000 01-01-1980 
LAST CALIBRATIO~: 01-01-1980 SN 149 SA~PLE TIME: 20 SEC 

CHNL DIA 
< • 486 
1 .504 
2 .542 
3 . 581 
4 • 625 
5 .673 
6 • 723 
i .111 
8 . 835 
9 • 897 

10 .964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.48 
li 1.59 
18 1.i1 
13 1.8-l 
20 1.98 
21 :!.1: 
Z:! ::.::& 
::~ :.43 
:-! 
"-_:a 
26 
2i 

:!.6-1 
:!.83 
3.05 
3 t')-

• - I 

?8 3 -., - • :>-
29 3.i8 
30 4.06 
31 -L3i 
32 -L 69 
33 5.04 
34 5. 4 2 
35 5.82 
36 6.26 
37 6.i3 
38 7.23 
39 7.i7 
~0 8.35 
41 8.9i 
42 9.64 
-43 10.3 
44 11.1 
~5 11.9 
46 12.8 
47 13.8 
48 14.8 

> 15.-J 
TOTALS: 

DE~SITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCE~TRATIONS 

NUMBER SURFACE 
8.19E-01 5.14E-01 
6.18£-01 4.94£-01 
1.21£+00 1.12E+OO 
2.26£+00 2.40E+00 
4.5iE+OO 5.62E+OO 
9.58E+OO 1.36E+01 
1.90E+01 3.12E+Ol 
3.09E+01 5.86E+01 
4.03E+01 8.84E+01 
4.38E+01 1.11E+02 
4.27E+Ol 1.25E+02 
3.93£+01 1.33E+02 
3.56E+01 1.39E+02 
3.08E+Ol 1.39E+02 
2.64E+O! 1.37E+02 
2.17E+Ol 1.30£+02 
1.73£+01 
1.31£+01 
9.64E+JO 
6.9e::~oo 

-t.s;::~oc 

3 .:: ~ ':"- :) (• 
• • o.J '"-'- •. -~ 

:;.~:E-·:: .. 
:.::.::+00 . -., - ...... "' 
l • '-=-~\.1 V 

• 'lQJ:"·O"' ,i..~ .... ~ .:. 

, o--·o? •. :>c.~ -
3.9lE,.Ql 
- ·e-·,, I • ~ ~.,.. '-.1-

o.COE~Ol 
- ~-- o· :., •. '-. ' !. .. .. 

1.J3:::~o! 
i.2i£~01 

3.77£ .. 01 

MASS 
3.8-lE-05 
4.16E-05 
1.01£-0-l 
2.33E-04 
5.85E-04 
1.53E-03 
3.i7E-03 
7.60E-03 
1.23E-02 
1.66E-02 
2.01E-02 
2.30E-02 
2.58E-02 
2.i6E-02 
2.94E-02 
3.01E-02 
2.97£-02 
? ":'8-::"-Q? -. . ...... -
I) ~:.:t"-"'? _ • ...,..,.._V-
? ·:- ,.. E - ()\ ? -·-j -
1.98E-02 
1.80£-0~ 
1.3-tE-02 
1.75£-02 
1.66£-02 

1 ·~- ~o 3 -,-·ot 1 --- ~~ • , "l:,t.~..J , I -t!:,1'. • I I t.-IJ.;. 

1.-t:E~oo ~.19E+Ol 2.13:::-oz 
l.~:E-OC i.SlE,.Ql 2.63E-02 
1 3 ~- rrl - ,---o· 3 03£ O? . -~+u~ ~ •• o~~ 1 • - ~ 

1.19E•00 5.36E+Ol 3.38E-02 
l.C9E~Oo ~.66£~01 3.84E-02 
1.1-1£+00 6.83£+01 4.9iE-02 
1.09E+00 i.59E+01 5.9~E-02 
1.07£+00 8.55£+01 i.19E-02 
1.0-tE+OO 9.60E+01 8.6iE-02 
9.39£-01 1.00£+02 9.i4E-02 
9.36E-Ol 1.15E+b2 1.~0E-01 
9.66E-01 1.38£+02 1.54£-01 
9.21£-01 1.51£+02 1.83£-01 
8.9~E-01 1.70E+02 2.20£-01 
9.03E-Ol 1.98E+02 2.i6E-01 
9.48E-01 2.40£+02 3.59£-01 
8.19E-Ol 2.39£+02 3.85£-01 
i.7iE-Ol 2.62E+02 4.53E-01 
i.4iE-01 2.91E+02 5.-llE-01 
6.90E-01 3.11E+02 6.20E-01 
i.65E-01 3.98£+02 8.53E-01 
i.41E-01 4.-l5E+02 1.02E+OO 
7.17E-Ol 4.97£+02 1.23£+00 
0.00£+00 O.OOE+OO O.OOE+OO 

4.35E+02 5.91E+03 7.34E+OO 

CUMULATIVE % 
~V~BER SURFACE 

1.88E-01 8.70£-03 
3.30E-01 1;71£-02 
6.09£-01 3.61E-02 
1.13£+00 i.6iE-02 
2.18E+OO 1.i2E-01 
4.38£+00 4.03E-01 
8.i4E+OO 9.32E-01 
1.58E+01 1.92£+00 
2.51£+01 3.42E+OO 
3.51£+01 5.30£+00 
-1.50£+01 i.41E+OO 
5.40£+01 9.66£+00 
6.22E+01 1.20£+01 
6.92£+01 1.~4£+01 

7.53E+01 1.6iE+Ol 
8.32£+01 1.89£~01 

8.43E~Ol 2.09E~Cl 
8 7 ~~+01 ~ ~-~~·A1 • ~- -·- _.u 
Q r.::;-_o, ........... ~·- ~ 

q 1 ~::"+01 ... .~.. .. _ 
0 r,r,-::--01 -·--- .. 
~.30:::-0l 

9.3!3=:-01 
9. -~ lE+ 0 1 
9.-t:~+Cl 
9.-t.SE-01 
9 ~~;--01 . "".-. 
9 --- Q1 .:;ot.+ • 
9.56£+01 
9.61E+01 
9.63E+01 
9.66£+01 
9.68£+01 
9.71£+01 
9.73£+01 
9.75£+01 
9.77£+01 
9.80E+Ol 
9.82E+Ol 
9.8-lE+Ol 
9.86E+Ol 
9.88E+01 
9.90£+01 
9.92£+01 
9.93E+Ol 
9.95£+01 
9.9iE+Ol 
9.98£+01 
1.00£+02 
1.00E+02 

~ .lt)£·~",1 
- • •- T \.. 

? --- Cl _.o:.c.•, 
:;.65£~01 
I) -3- (11 -• r ... ~.,. .. 

~.80£+01 

2.87E·Ol 
'"' 9·-·c1 W• -t:.,T 
') oc-·o· ..J, ~T J. 

3.0i£.;.01 
3.15£+01 
3.2-tE+Ol 
3.33£+01 
3.43£+01 
3.5-IE+Ol 
3.6iE~Ol 

3.82E+01 
3.98E+Ol 
4.15£+01 
4.3-l£+01 
4.58£+01 
4.83E+01 
5.12E+Ol 
5.46£+01 
5.86E+01 
6.27£+01 
6.71£+01 
7.21£+01 
i.i3E+01 
8.41£+01 
9.16£+01 
1.00£+02 
1.00£+02 

MASS 
5.23E-04 
1.09E-03 
2.-17£-03 
5.6-lE-03 
1.36£-02 
3.4-tE-0::! 
8.5iE-02 
1.89E-01 
3.5iE-01 
5.83E-01 
8.56£-01 
1.17£+00 
1 - ') ... ' 00 .0-J:.~ 

1.90E .. OO 
2.30£;.00 
~.71::+0Cl 

3.11E~oo 

J.~9E~Jo 
.3.8-iE+()~ 

-.1.15ET~I(~ 

..; . ~ ::: E ~ c: ~1 
~. 5GE;.C~J 
.1 Bi;-+·J.\ , . - . ..., 

~ .. 1t:: ... )C! 

5.3-tE:+J(; 
5 . :8:: + ~· 0 
- s-- oo :> • . tt.'l" 

5.23E~oo 

6.64£•00 
i.lOEtJO 
i.6:!E+00 
8.20£+00 
9.11E•OO 
l.OlE-01 
1.13E+01 
1.26£+01 
l.42E+Ol 
1.63£+01 
1.8SE+Ol 
2.18£+01 
2.56E+Ol 
3.05£,.01 
3.5iE+Ol 
~.19E+Ol 
-1.9::E+Ol 
5.77E+01 
6.93£+01 
8.32£+01 
1.00£+02 
1.00£+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EXP2 1.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TI~E: 200 SEC 

CHNL DIA 
< • 486 
1 . 504 
2 • 54 2 
3 .581 
-1 .625 
5 • 6 i 3 
6 .i23 
i . ; ; 7 
8 • 835 
9 .897 

10 .964 
11 1.03 
12 1.11 
13 1.19 
14 1.~8 

15 1.38 
16 1.48 
1i 1.59 
18 l.il 
19 1.8~ 
20 1.98 
21 ~.l:! 
t),... :! . : 8 
:!3 :!.~= 
:;-t :!.6-1 
';•- t') 83 _o -· 
~6 3.05 
~; 3.:!7 
').., 3 : • ., 
-Q .;J_ 

:::9 3.i8 
30 -1.06 
31 -L3i 
32 4.69 
33 5.0-1 
3-t 5.-i2 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 7. 7 7 
40 8.35 
-11 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCE~TRATIO~S 

NUMBER SURFACE MASS 
9.81£-01 6.15E-01 4.60£-05 
7.20E-01 5.76£-01 4.84E-05 
l.-l1E+00 1.30£+00 1.18E-0~ 
2.67£+00 2.83E+00 2.75E-04 
5.34E+00 6.56E+00 6.83E-04 
1.15E+01 1.64E+Ol 1.83E-03 
2.20E+01 3.63£+01 4.37£-03 
3.65E+01 6.93£+01 8.9iE-03 
4.75E+01 1.04E+02 1.45£-02 
5.17£+01 1.31£+02 1.96E-02 
-l.98E+Ol 1.46E+02 2.3-lE-02 
4.64E+Ol 1.57E+02 2.71£-02 
4.20£+01 1.6-l£+02 3.0-lE-02 
3.72£+01 1.67E+02 3.34E-02 
3.23E+Ol 1.68£+02 3.61E-02 
2.67£+01 1.60£+02 3.69E-02 
2.1-1£+01 1.48E+O:! 3.68E-02 
1.66E+Ol 1.33£+02 3.53£-0::! 
1.2!E+Ol 1.12£+02 3.19E-02 
8.i3E~OO 9.31E+Ol 2.86£-02 
6.1-IE+OO 7.5iE+Ol 2.50E-02 
-t.-16£.;.00 6.35E+Ol 2.25E-02 
3.::!1£+00 5.~s::~o: ~.OlE-O:! 

2.60£+00 -1.9~ETJ: 2.02£-02 
<) 1 11:" oo 's3- ~- ? o•l:" o·· -·~ _,. ~· ~+U! -· -t---

1 -&:~ 00 I •-- 0 1 'l lJ- '? .:~-+ ,.~~J:.- ~ ~· t:.-0_ 
1.68E~oc -1.90E+Cl ~.49E-02 
1 ~a- oo - J~t"o· ? 91 ... ~? • ,, !:.. + :» • ~ - .,.. ~ - • :.. - ~J -

1.55£+00 6.05£~01 3.55£-02 
1.~6E+00 6.5iET01 -1.15E-02 
1.-tOE+OO 7.23E+Ol -1.9-tE-02 
1.37£+00 8.23E~Ol 5.99£-02 
1.31£+00 9.08£+01 i.llE-02 
1.25E+OO 1.00£+02 8.43£-02 
1.24£+00 1.15Et02 l.O~E-01 

1.24E+OO 1.32£+02 1.28E-01 
1.22E+OO 1.50E+02 1.5iE-01 
1.19E+OO 1.69£+02 1.90£-01 
1.18£+00 1.95£+02 2.35£-01 
1.15£+00 2.18£+02 2.82E-Ol 
1.06E+00 2.33£+02 3.24E-01 
1.10E+00 2.i9E+02 4.18£-01 
1.05E+00 3.08E+02 4.96E-01 
9.i8E-01 3.30E+02 5.71E-Ol 
9.49E-01 3.70£+02 6.8iE-01 
9.3-lE-01 4.21E+02 8.39£-01 
9.40E-01 -1.89£+02 1.05E+OO 
8.88E-01 5.33E+02 1.23E+OO 
8.89E-01 6.16£+02 1.53E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

5.21E+02 7.28E+03 9.13E+OO 

CU!-tt:LATI\"E " 
NC~BER St:RFACE 

1.88E-01 8.-14£-03 
3.26E-01 1.64E-02 
5.96E-01 3.42£-02 
1.11E+OO i.32E-02 
2.13E+OO 1.63£-01 
4.34E+OO 3.88£-01 
8.57£+00 8.86E-01 
1.56E+01 1.8-l£+00 
2.4iE+01 3.27E+00 
3.46E+Ol 5.07E+00 
4.41E+01 i.Oi£+00 
5.30E+01 9.2:£+00 
6.11E+01 1.15£~01 
6.82E+Ol 1.38E+Ot 
7.-t~E+Ol 1.61£+01 
i.95E+Ol 1.83E+Ol 
8.3iE+Ol 2.03£+01 
8.68£,.01 2.21E+Ol 
8.91E~Ol 2.3iE+Cl 
9.08£+01 2.50E+Ol 
9.20E+01 2.6CE-0! 
9.:!6£•01 2.59£+01 
9 3 -- Q1 ? ---- Jl • :J~ ... - - • I{~:_+· 

9.~oE~o: 

9.-i-tE:TOl 
9.-iiE+J1 
9.50£-0: 
9 -')-·o1 • o.._.c_op 

9.56£,.01 
9.59E+Jl 
9.62E+Ol 
9.6-t£+01 
9.67E+01 
9.69£.,.01 
9 -?E·o· • I ... ~ l. 

9.7-lE.,.Ol 
9.i6E+Ol 
9.i9E+01 
9.81E+01 
9.83E+Ol 
9.85£+01 
9.8iE+01 
9.89E+01 
9.91E+01 
9.93E+01 
9.95E+Ol 
9.97£+01 
9.98£+01 
1.00£+02 
1.00£+02 

'l a ., E . r. . 
.:., • ~ ._:, T \.J • 

::.89E-Ol 
~.9.5£+01 

3.o::::~o1 
'l ,. a- 0 1 .J.,., ... !.~ 
3.15£-i-01 
:L~i£+01 
3.37E+Jl 
J . .;SE+Ol 
3.60£+01 
3.i~E+01 
3.90£+01 
-l.OSE+01 
4.29£+01 
4.52£..,01 
-l.i9E+Ol 
5.08£+01 
5.~0£+01 
5.i9E+01 
6.21E+01 
6.66E+01 
i.1iE+01 
i.i5E~01 
8.-l2E+Ol 
9.15£+01 
1.00£+02 
l.OOE+02 

~lASS 

5.0-lE-04 
1.03E-03 
2.32£-03 
5.33£-03 
1.28£-02 
3.29E-02 
8.08E-02 
1.79£-01 
3.38E-01 
5.5JE-01 
8.09E-01 
l.llE+OO 
1.44E+OO 
1.81E+OO 
2.20£+00 
2.61::+00 
3.01£+00 
3.39[T00 
') ~·;:- 00 
~,·'"'-+ 
4.06E~oo 

-1 . 3 ~J E ~ 00 
-i.58E~DO 
i.bOE+O~: 
5. O:_!E,.(;Q 
- .,.- 00 ~;,_--t:.T 

- ·--or 0.-i•.:..~ • .) 
- --- 0) 0.10:.+'! 

f.l.OiE-00 
€.~6E,.OO 

6.91£-:-(:0 
i.-t5E~oo 

8.11£,.00 
s.8s:::.,.oo 
9.81£+00 
1.09£+01 
1.2-IE+Ol 
1.41£+01 
1.61£+01 
1.8iE+01 
2.18E+01 
:!.54£+01 
2.99£+01 
3.5-IE+Ol 
4.16E+01 
-l.91E+Ol 
5.83£+01 
6.98E+01 
8.33E+Ol 
l.OOE..,02 
1.00£+02 



~ 

00 
0\ 

.. . : ;.:. . . 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EXP2 1.002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 1~9 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1~ 

15 
16 
1; 
lS 
19 
~0 
:!1 
2:! 
"3 
::-& ,-_:, 
?" -0 

DIA 
.486 
.504 

-4? .::» -
.581 
.625 
.6i3 
.i23 
.777 
.835 
.89i 
.96-1 
1.03 
1 • 1 1 
1 • 1 9 
1.28 
1 • 3 8 
1.-l8 
1 . 59 
1 . ; 1 
1. 8 .. 
1 . 98 
2. 12 
r. ') C. -·-0 
2. i 5 

~. 2.01 
2.83 
3.05 

n.. J ,. 
• I • - I 

28 3.52 
29 3.i8 
30 ·L 06 
31 ~.3i 
32 -1.69 
33 5.04 
34 5.42 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 i.ii 
~0 8.35 
-11 8.9i 
42 9.6-1 
43 10.3 
-14 11.1 
-15 11.9 
46 12.8 
-17 13.8 
48 14.8 

) 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
SU~BER SURFACE 

8.34£-01 
6.23£-01 
1.23£+00 
2.3i£+00 
-1.83£+00 
1.03£+01 
1.96£+01 
3.2~£+01 
4.17£+01 
·L 50£+0 1 
~.28E+01 
3.93£+01 
3.~8E+01 
3.0~£+01 

2. 60£.+0 1 
:.tlE:+01 
1.6iE+C1 
1.:6£+01 
9.29ET00 
5.59£+00 
-l.il£.,.(.:0 
3.3~E+00 

5.23£-01 
4.99£-01 
1.14£+00 
2.52£+00 
5.93£+00 
1.47£+01 
3.23£+01 
6.14£+01 
9.15£+01 
1.1-1£+02 
1.25£+02 
1.33£+02 
1.36E+02 
1.3iE+02 
1.35£+02 
1.2iE+02 
1.16£+02 
1.01E+02 
8.58£+01 
i.l-IE+01 
5.81£+01 
-I.S!.E•Ol 

MASS 
3.91£-05 
4.20£-05 
1.03£-04 
2.45£-04 
6.17£-04 
1.65£-03 
3.89£-03 
7.96£-03 
1.2iE-02 
1.71£-02 
? 011:"-0? .. . ... -
2.29E-02 
2.52£-0~ 
2.73E-02 
2.90£-02 
2.92E-J2 
2.8iE-02 
2.59E-02 
2.i5E-02 
:!.19£-02 
1.92£-02 
1.71£-02 

" ··-·oo 1 o~-·o· 1 -3~ n~ -•1~~~ 1• -~T l .~ --v~ 

:!.C~E+OO 3.95E+Ol 1.62£-02 
1 - ,, - . 0 0 3 .. 8 - . 0 • 1 6 6 _. 0 ? • t _;:.'P'· • I .t:,T .L , .t:.- _ 

1.4iE+00 3.i2E+01 1.i6E-02 
1.3~E+OO 3.96E+01 2.01E-02 
1.31E+OO ~.~3E+01 2.~2E-02 
1.2~E+00 ~.85E+Ol 2.85£-02 
l.~CE+OO 5.40E+01 3.40E-02 
1.15E+00 5.96E+Ol 4.04£-02 
1.13E+OO 6.iiE+Ol 4.93E-02 
1.10E+OO i.64E+Ol 5.98E-02 
l.O£E+OO 8.~9E+01 i.14E-02 
1.06E+OO 9.83E+01 8.88£-02 
1.02£+00 1.09£+02 1.06£-01 
1.02£+00 1.26£+02 1.31E-Ol 
9.69E-Ol 1.38£+02 1.55E-Ol 
9.48E-01 1.56£+02 1.88£-01 
9.46E-01 1.80£+02 2.33£-01 
8.83E-01 1.93£+02 2.69E-01 
9.21E-01 2.33£+02 3.49E-01 
8.49E-Ol 2.48E+02 3.99£-01 
8.05£-01 2.72£+02 .f.iOE-01 
i.63E-01 2.98E+02 5.52£-01 
i.43E-01 3.34£+02 6.6iE-01 
i.29E-Ol 3.i9E+02 8.12E-Ol 
i.34E-01 4.41£+02 ·1.02£+00 
7.19E-01 4.98£+02 1.23£+00 
O.OOE+OO O.OOE+OO O.OOE+OO 

4.3iE+02 5.93£+03 i.-10£+00 

CU~ULATIVE X 
~UMBER SURFACE 

1.91E-01 
3.33£-01 
6.16£-01 
1.16£+00 
2.26£+00 
4.63£+00 
9.11£+00 
1.65E+01 
2.61£+01 
3.64£+01 
4.62E+Ol 
5.51E+01 
6.31E+01 
i.01E.,.01 
i.60E+Ol 
8.08£+01 
8.-liE+Ol 
8.i5E+Ol 
8.97£+01 
9.12£+01 
9.23E+Ol 
9.31E+Ol 
9.3CeT0} 
9.-11£+01 
9.45E+Ol 
9.-t8E:+Ol 
9 -·~ o· .~.-~ !. 

9.5iE+Ol 
9 ---- 0' .~,::.~ ... 
9.60E+C1 
9.62E~Ol 

9.65£+01 
9.68E+Ol 
9.i0E+Ol 
9.i2E+01 
9.75£+01 
9.iiE+01 
9.i9E+01 
9.81£+01 
9.84E+01 
9.86£+01 
9.88E ... 01 
9.90E+01 
9.92£+01 
9.93£+01 
9.95£+01 
9.9iE+01 
9.98E+Ol 
1.00£+02 
1.00£+02 

8.82£-03 
1.72£-02 
3.6-IE-02 
i.90E-02 
1.i9E-01 
4.27£-01 
9.i1E-01 
2.01E+00 
3.55£+00 
5.~iE+00 
i.59E+00 
9.82£+00 
1.21E+01 
1.4~E+01 
1.6iE+Ol 
1.88£+01 
2.08£+01 
:!.25£+01 
2.39!:+01 
') -1-01 "';) :.+ 
2.61£+01 
2.69£-01 
') - €- , 1 
- • I :.. ~\,I 

2.8J£T01 
2.89£+01 
., g·-·ot -· :;::. ... 
3.0:£+01 
3.1C'JE.,.01 
3 .·lSf:+Ol 
3.2iE+01 
3.37E+01 
3.~8£+01 
3.61£+01 
3.i6E+01 
3.92£+01" 
4.10E+01 
4.32E+01 
4.55£+01 
4.81E+01 
5.12£+01 
5.44E+01 
5.83£+01 
6.25E+Ol 
6.ilE+01 
i.21E+01 
i.i8E+01 
8.-IZE+01 
9.16E+01 
1.00£+02 
1.00E+02 

MASS 
5.29£-04 
1.10£-03 
2.49£-03 
5.i9E-03 
1.41£-02 
3.6-1£-02 
8.90£-02 
1.97E-01 
3.69£-01 
5.99E-01 
8.i2E-Ol 
1.18£+00 
1.52E+OO 
1.S9E+OO 
:!.28E+00 
::!.68£+00 
3.06E+OO 
3.i3£T00 
3.i6£T00 
-l. 06£T:)(l 
-t.~::E+OO 
~.55£+00 

.t.i5E+00 
~.9i£.,.(lJ 

:.20£+00 
5.~-!E+OO 

5.i1E+OO 
- 0 -~ t" 00 c. ...., ... + 
6.-t::E~OO 
6.38E+00 
7.43E+00 
3.09£+00 
8.90E+00 
9.87£+00 
1.11E+01 
1.25E+01 
1.43E+01 
1.6-*E+01 
1.89£+01 
~.20£+01 
2.5iE+Ol 
3.0-IE+Ol 
3.58£+01 
4.21E+Ol 
4.96£+01 
5.86£+01 
6.96£+01 
8.33£+01 
1.00E+02 
l.OOE+02 

. .... 
• 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: EXP2 1.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DE~SITY: 1 

CHNL DIA 
< • -186 
1 .504 
2 . 54 2 
3 . 581 
4 .625 
5 .673 
6 . 723 
7 . 7;; 
8 . 835 
9 . 89; 

10 .96-l 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
15 1.~8 
ii 1.59 
18 1.71 
13 1.8-1 
::?0 1 . 98 
::?1 ::.1::? 
~~ ':> t:-g -.-
::3 ::?.t5 
::?4 2.64 
t}- ., 33 .... ::> .... 
.,- 3 o· -0 • 0 

2i 3.::?i 
'"'8 3 -~ ... • 0'-

29 3.78 
30 -1.06 
31 4.37 
32 ~.69 

33 5.04 
34 5.42 
3 - - 81) :) ~. .;.. 

36 6.26 
37 6.73 
38 7.23 
39 i.i7 
40 8.35 
41 8.97 
42 9.64 
-lJ 10.3 
4 4 1 1 • 1 
~5 11.9 
46 12.8 
47 13.8 
48 1-1.8 

) 15.~ 

TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CO~CE~TRATIONS 

NUMBER SrRFACE MASS 
i.65E-01 ~.81£-01 3.60£-05 
5.89£-01 4.72£-01 3.97£-05 
1.15£+00 1.0iE+OO 9.63£-05 
2.17£+00 2.31£+00 2.24£-04 
4.42E+OO 5.42£+00 5.65E-04 
9.52£+00 1.36£+01 1.52E-03 
1.82E+01 2.99£+01 3.61£-03 
3.00£+01 5.70£+01 7.38£-03 
3.88E+01 8.52£+01 1.19£-02 
~.13E+01 1.05E+02 1.57E-02 
3.95£+01 1.15E+02 1.86£-02 
3.63£+01 1.22E+02 2.12£-02 
3.21£+01 1.25E+02 2.33£-02 
2.i5E+01 1.24E+02 2.~iE-02 
2.37£+01 1.23ET02 2.6~£-02 
1.93£.,.01 1.16E+02 2.57£-02 
1.50£+01 1.0-t£+02 2.58E-02 
1.15E+01 9.liE+Ol 2.~~E-02 
8 ·"- oo - -s?'"·o1 2 ,.,,_ O? . ;vr.+ I o I t.'P' • ~-t.- -
5.98E+00 6.38£+01 1.96£-02 
~.2~ET00 5.2J£.,.Q1 1.i3E-02 
3.01£.,.JO ~.29£.,.01 1.52£-J:: 
~ ~o-·o~ 3 s~--o1 1 3~- o'· -·- :.T V o ~.t:.'f'" • ~r.- ~ 

1.85E.,.OO 3.51£+01 1.-I~E-02 
1.51E+00 3.31E-Ol 1.-16E-C2 
1.2iE+00 3.22E+Ol 1.52£-02 
1.25E+00 3.6~£+01 1.85E-02 
1.21E+00 ~.08E+01 2.23£-02 
1.17E+OO ~.58E+01 2.69£-0~ 
1.09£+00 4.90E+01 3.09E-02 
1.03£+00 5.3iE+01 3.64£-02 
9.9iE-01 5.99£+01 4.36E-02 
l.OOE+OO 6.96E+01 5.~5£-02 
9.61E-Ol i.i0E+01 6.48E-02 
9.36£-01 8.65£+01 7.82£-02 
9.~9E-01 1.01E+02 9.8-lE-02 
9.03£-01 1.11£+02 1.16£-01 
9.10E-01 1.30£+02 1.-15£-01 
8.71E-01 1.43E+02 1.73E-01 
8.12£-01 1.5-IE+02 2.00£-01 
8.11£-01 1.i8£+02 2.47£-01 
8.31E-01 2.10£+02 3.15£-01 
i.52E-01 2.20£+02 3.54£-01 
7.04£-01 2.38E+02 -1.10E-01 
6.i6E-01 2.64£+02 4.89£-01 
6.38E-01 3.10£+02 6.18E-Ol 
6.65£-01 3.46E+02 7.41£-01 
6.69E-01 4.02£+02 9.25E-01 
6.6-IE-01 4.60E+02 1.14£+00 
O.OOE+OO O.OOE+OO O.OOE+OO 

4.01£+02 5.38£+03 6.i1E+OO 

CUMULATIVE % 
NUMBER SURFACE 

1.91E-01 
3.38E-01 
6.26E-01 
1.1iE+OO 
2.2i£+00 
4.65E+OO 
9.18E+OO 
1.6iE+01 
2.64E+Ol 
3.67£+01 
4.65E+01 
5.56£+01 
6.36£+01 
7.0-!E+Ol 
i.64E+Ol 
8.12E+01 
S.i9ET01 
S.7SE+Ol 
8 ga-·o· e v:.T J.. 

9.1-t£+01 
9 ''"::"+01 ._,_ 
3.32£.,.01 
9.37£+01 
9 . .t:?E~01 
9.-t6E+Ol 
9.~9£+01 
9.52£+01 
9.53£+01 
9.58£+01 
9.60£+01 
9.63£+01 
9.66£+01 
9.68E+Ol 
9.i0E+01 
9.i3E+Ol 
9.75E+01 
9.iiE+01 
9.80E+01 
9.82£+01 
9.84E+01 
9.86£+01 
9.88£+01 
9.90E+Ol 
9.92£+01 
9.93E+01 
9.95£+01 
9.9iE+01 
9.98£+01 
1.00£+02 
1.00E+02 

8.93£-03 
1.77£-02 
3.75£-02 
8.05E-02 
1.81E-01 
4.33E-01 
9.89£-01 
2.05E+00 
3.63E+OO 
5.58£+00 
7.i2E+00 
1.00£+01 
1.23E+01 
1.~6£+01 

1.69E+01 
1.91£+01 
2.10£+01 
., ?- .. 01 ... _,:.,. 
? ,,-.01 _ ...... t. ... 

2.53£+01 
2.63£.,.01 
~.7!~~01 
2.i8E+Ol 
~ 8·-·o1 .:. • ... !:. ... 

2.91:£+01 
? g-;;-.,.1 
-. '-~ l' 
3.03E~01 

3.11£+01 
3.19£+0! 
3.28ET01 
3.38::+01 
3.50£+01 
3.63E+Ol 
3.7iE+01 
3.93£+01 
~.12£+01 
-1.32E+01 
4.5iE+01 
4.83£+01 
5.12E+01 
5.45£+01 
5.84£+01 
6.25£+01 
6.69£+01 
7.18E+Ol 
i.76E+Ol 
8.40E+01 
9.1~£+01 
l.OOE+02 
1.00£+02 

~lASS 

5.36£-04 
1.13£-03 
2.56£-03 
5.90E-03 
1.-13£-02 
3.70E-02 
9.07£-02 
2.01£-01 
3.i7E-Ol 
6.11£-01 
8.8iE-01 
1.20E+OO 
1.55E~oo 

1.92£+00 
2.JlETQ0 
2.11=: ... oo 
3.09E ... OO 
3.-16E+OO 
3.i9E+OC 
~.osc:~oo 
-1.3~~+00 
-ol.562-:'JO 
I ---- ~""C 1 o I I t. ~ \• · 
• ag- "0 -t • •• !:.Tt." 

- .,o- O~" ~ o - !:. T \.; 

5. 4 3:: + tl 0 
5.7QE.,.QO 
€.03£.,.)0 
6.4-IE.,.OO 
5.90£-00 
7.-I~E ... OO 
8.09E+00 
8.90£+00 
9.87£+00 
1.10E ... 01 
1.25£+01 
1.42E.,.01 
1.6-lE+Ol 
1.90E+01 
2.19E+01 
2.56£+01 
3.03E+Ol 
3.56E+Ol 
-t.liE+01 
-1.90£+01 
5.82£+01 
6.92£+01 
8.30E+Ol 
1.00E+02 
1.00£+02 



._... 
00 
....J 

LAST 

CHNL DIA 
< .486 
1 • 504 
2 . 542 
3 .581 
4 .625 
5 .673 
6 • 723 
7 • 7 7 7 
8 .835 
9 . 897 

10 .964 
11 1.03 
12 1.11 
13 1.19 
14 1.28 
15 1.38 
16 1.~8 
1 - 1 -9 , •• 0 

18 l.i1 
19 1.84 
~0 1.98 
::!1 :!.1:! 
n') ,., "'3 -- ..;.., 
23 :.45 
:~ 2.6-1 
,- ? 83 .o -· ,6 ') o-
- oJ • 0 
.,- 3 .,-
'-' ·-' 
28 3.52 
29 3.78 
30 -t.06 
31 4.37 
32 -1.69 
33 5.0-1 
34 5.42 
35 5.82 
36 6.26 
37 6.73 
38 7.23 
39 i.77 
-10 8.35 
41 8.97 
42 9.64 
43 10.3 
-14 11.1 
45 11.9 
46 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EXP2 1.004 01-01-1980 
CALIBRATION: 01-01-1980 S~ 149 SAMPLE TI~E: 200 SEC 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIO~S 
NU~BER SURFACE MASS 

6.28£-01 3.94£-01 2.95E-05 
4.70£-01 3.76E-01 3.17E-05 
9.13E-01 8.43£-01 7.62E-05 
1.76E+00 1.87£+00 1.81E-04 
3.62£+00 4.44E+00 4.63E-04 
7.72E+00 1.10E+01 1.23E-03 
1.48£+01 2.43£+01 2.93£-03 
2.45E+01 4.66£+01 6.04£-03 
3.14E+01 6.88£+01 9.58£-03 
3.35£+01 8.50£+01 1.27E-02 
3.18£+01 9.29ET01 1.49£-02 
2.92£+01 9.84£+01 1.70E-02 
2.58£+01 1.01E+02 1.87E-02 
2.25£+01 1.01E+02 2.02£-02 
1.91E+Ol 9.96£+01 2.1-lE-02 
1.55£+01 9.3~E+01 2.15E-02 
1.23E+01 8.5-lE+Ol 2.11£-02 
9.-l8E+00 i.59E+Ol 2.02£-02 
6.8~£+00 6.32£+01 1.81£-02 
~.85E+00 5.17E~Ol 1.59£-0~ 
3.-l9E+00 -t.30ET01 1.42E-02 
2.-liE+OO 3.51£·01 1.25E-02 
l.elETOO 2.98E+01 1.1~E-02 
1.50E+00 2.85ET01 1.17£-02 
1.23E+00 2.70ET01 1.19£-12 
9.9-lE-01 2.52£+01 1.19E-02 
9.i2E-01 2.8-IE+Cl 1.~5E-02 
9.22E-01 3.11E+O: l.iOE-02 
8.S5E-01 3.45E+Ol 2.03£-02 
8.55E-01 3.35E+01 2.13E-02 
8.04£-01 4.18E+Ol 2.83E-02 
S.OiE-01 4.85£+01 3.53£-02 
7.49£-01 5.19E+01 4.0iE-02 
7.51£-01 6.01E+01 5.06£-02 
7.48E-01 6.92E+01 6.25E-02 
7.38£-01 i.88E+01 7.66£-02 
6.94E-01 8.55£+01 8.93E-02 
6.99£-01 9.95£+01 1.12E-01 
6.82E-01 1.12E+02 1.35E-01 
6.62E-01 1.26£+02 1.63E-01 
6.61E-01 1.45£+02 2.02E-01 
6.59E-01 1.67E+02 2.50£-01 
5.75E-01 1.68£+02 2.70E-01 
5.60E-01 1.89£+02 3.27£-01 
5.38£-01 2.10£+02 3.90£-01 
5.16£-01 2.32£+02 ~.6-&E-01 
5.28£-01 2.74E+02 5.88£-01 
4.94E-01 2.9iE+02 6.84£-01 
4.98£-01 3.45£+02 8.54£-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

3.24E+02 4.23E+03 5.19£+00 

CU~t:L:\TIVE % 
NUMBER S~RFACE 

1.94E-01 
3.39£-01 
6.21E-01 
1.16E+00 
2.28£+00 
4.66E+00 
9.22£+00 
1.68£+01 
2.65E+01 
3.68£+01 
4.66E+01 
5.56E+Ol 
6.36£+01 
i.05E+01 
7.64E+01 
8.12£+01 
8.50£1"01 
8.i9E+01 
9.00£+01 
9.15~+01 
9.26£+01 
9.3-lE+Ol 
9.39E+01 
9.-l-iETOl 
9 . .;8ET01 
9.51£+01 
9.5~£,.01 

9.56E+Ol 
9.59£+01 
9.6ZE~01 
9.6-iE+Ol 
9.6iE•Ol 
9.69E+01 
9.i1ET01 
9.i4E+01 
9.76E+01 
9.i8E+01 
9.80£+01 
9.82£1"01 
9.84£+01 
9.87E+01 
9.89£+01 
9.90£+01 
9.92£+01 
9.94£+01 
9.95£+01 
9.9iE+01 
9.98E+01 
l.OOE+02 
1.00£+02 

9.32E-03 
1.82£-02 
3.82E-02 
8.24E-02 
1.88£-01 
-L-&7£-01 
1.02£+00 
2.12£+00 
3.75£+00 
5.76£+00 
i.96E+00 
1.03£+01 
1.27£+01 
1.51£+01 
l.i4E+01 
1.96ET01 
:!.16£+01 
2.3-IE+Ol 
2.49E+Ol 
:!.F.:!ET01 
2.72£+01 
2.8C:E+Ol 
:!.Ei£+01 
2.9-tE+Jl 
3.00£~01 
3.C6E+01 
3.13E+Ol 
3.2CE~Ol 
3.~SE+Ol 
3.3SET01 
3.-l'iE~Ol 

3.59£+01 
3.i1E-r01 
3.85E+01 
4.02£+01 
4. 20£+0'1 
4.41E+01 
-i.64E+01 
4.91£+01 
5.20£+01 
5.55£+01 
5.9~£+01 
6.34£+01 
6.79£+01 
7.28E+Ol 
i.83E+01 
8.48ET01 
9.18£+01 
1.00£+02 
1.00£+02 

MASS 
5.68£-04 
1.18£-03 
2.64£-03 
6.14£-03 
1.51£-02 
3.88£-02 
9.52E-02 
2.11E-01 
3.96£-01 
6.41£-01 
9.28£-01 
1.26£+00 
1.62£+00 
2.00£+00 
2.42£+00 
2.83E~oo 
3.2-;E+OO 
3.63E+00 
3.9i£T00 
4.::!8E+00 
4.55E+00 
4.7~E+00 
s.otr:~oo 

5. 2-IE:-CJC• 
5.-17£T00 
5.7CE+C0 
5.97E+00 
6.3oE~Jo 

t3.69E~OO 
i.!6t:~oo 

i.ilE+OO 
3.33£+00 
9.17E""OO 
1.012+01 
1.13£+01 
1.28E+01 
1.45E+01 
1.67ET01 
1.93£+01 
2.24£+01 
2.63£+01 
3.11£+01 
3.63ET01 
-1.26£+01 
5.01E+01 
5.91£+01 
i.04E+01 
8.35E+Ol 
1.00ET02 
1.00£+02 

LAST 

CH~L DIA 
< .486 
1 .50-1 ,., 
"' 
3 
4 
0 

6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
:!0 
21 ,.,, 
:!3 
24 .,_o 
26 ,_ 
' I 
28 
:!9 
30 
31 
32 
33 
34 

.5-12 

.581 

.625 

.6i3 

.723 

.777 

.835 

.897 

.964 
1.03 
1 • 1 1 
1 • 19 
1.28 
1.38 
1.~8 

1 • 59 
1 . i 1 
1.84 
1 • 98 
2. 12 
~.::8 
2. 4 3 
2.64 
2.83 
3.05 
3.27 
3 -? 

• 0 -
3.; 8 
·L06 
4.3i 
4.69 
5.04 
5.42 

3 - - 8" 0 ~. .. 

36 6.26 
3i 6.i3 
38 7.23 
39 7.77 
~0 8.35 
-11 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.-1 
TOTALS: 

TSI AERODY~A~IC PARTICLE SIZER 

FILE SA~E: EXP2 1.005 01-01-1980 
CALIBRATIO~: 01-01-1980 SS 149 SAMPLE TI~E: 200 SEC 

DE~SITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
~rMBER SURFACE ~ASS 

6.18E-01 3.87£-01 2.90E-05 
4.49£-01 3.60E-01 3.02£-05 
8.80£-01 8.12£-01 7.34£-05 
1.62E+00 1.72E+OO 1.6iE-04 
3.29£+00 4.04£+00 4.21£-04 
7.02£+00 9.99£+00 1.12£-03 
1.36£+01 2.24£+01 2.70£-03 
2.28£+01 4.33E+01 5.62E-03 
2.98£+01 6.53£+01 9.09£-03 
3.30£+01 8.36£+01 1.25£-02 
3.2-i£+01 9.47£+01 1.52E-02 
3.09£+01 1.04£+02 1.80£-02 
2.85E+01 1.11E+02 2.06E-02 
2.62£+01 1.18E+02 2.35E-0~ 
2.3~£+01 1.22£+02 2.62£-02 
2.00£+01 1.20£+02 2.iiE-02 
1.66£+01 1.15E+02 2.85E-02 
1.32E+01 1.05£+02 2.8CE-02 
9.96E+00 9.20£+01 2.63£-0~ 
7.37£+00 7.87E+01 2.~:!£-02 
5.30E~co 5.5-l£+01 2.16E-02 
3.63£+00 5.26£+01 1.87£-02 
~ ~-E oo .J ~--o1 · ~s- O"' _.o: + .~O~T !.C ~- • 
~.06£+00 3.92E+Ol I.SOE-0:! 
1.56£+00 3.~3E+Ol 1.51£-02 
1.21E+00 3.05£+01 1.4~E-02 
1.0iE+00 3.14£+01 1.6JE-C2 
1.0iE+OO 3.61E+01 1.9iE-02 
9.80E-01 3.82E+01 2.2~E-C2 
9.58£-01 4.31£+01 2.i2E-02 
8.93£-01 -1.64£+01 3.15E-02 
9.10£-01 5.~6E+01 3.98E-02 
8.6iE-01 6.01£+01 4.ilE-02 
8.33£-01 6.6iE+01 5.61E-02 
8.22£-01 i.60E+01 6.8iE-02 
8.06£-01 8.61E+01 8.36E-02 
7.63£-01 9.41£+01 9.83£-02 
7.81£-01 1.11£+02 1.25£-01 

. 7.21£-01 1.19£+02 1.43£-01 
7.19E-01 1.36£+02 1.7iE-01 
6.90E-01 1.51£+02 2.11£-01 
6.92£-01 1.75£+02 2.62£-01 
6.46£-01 1.89E+02 3.04E-01 
6.26E-01 2.11£+02 3.65E-01 
5.62£-01 2.19£+02 4.0iE-01 
5.79£-01 2.61£+02 5.20£-01 
5.68£-01 2.95£+02 6.33£-01 
5.70E-01 3.42£+02 7.88£-01 
5.23£-01 3.62£+02 8.97£-01 
O.OOE+OO O.OOE+OO O.OC£+00 

3.56£+02 -l.i6E+03 5.72ET00 

CU~ULATIVE X 
NUMBER SURFACE 

1.7-lE-01 
3.00£-01 
5.47£-01 
l.OOE+OO 
1.93£+00 
3.90E+OO 
7.73£+00 
1.41£+01 
2.25£+01 
3.18£+01 
-1.09£+01 
4.96£+01 
5.76E+01 
6.49£+01 
7.15£+01 
i.i2E+01 
8.18E+01 
B.55E+Ol 
8.83£+01 
9.04£+01 
9.19E+Ol 
9.29£+01 
9.3i£""0l 
3.43E+Ol 
9.iiE+Ol 
9.50£+01 
9.53£-!-01 
3.56E+01 
9.59ET01 
9.62E+01 
9.64E+Ol 
9.67£+01 
9.69£+01 
9.72E+01 
9.i4E+01 
9.i6E+Ol 
9.78E+01 
9.81£+01 
9.83E+Ol 
9.85£+01 
9.87£+01 
9.89£+01 
9.90£+01 
9.92£+01 
9.94£+01 
9.95E+01 
9.97£+01 
9.99£+01 
1.00£+02 
1.00£+02 

8.13£-03 
1.57£-02 
3.2iE-02 
6.88£-02 
1.54£-01 
3.63£-01 
8.33£-01 
1.74£+00 
3.11£+00 
·L 8 7£+00 
6.85E+OO 
9.05£+00 
1.14£+01 
1.39E+Ol 
1.64£+01 
1.89E+01 
2.1-t£+01 
2.36E+01 
2.55E+C1 
2.71£+01 
2.85E+Ol 
~.9f.E·Ol 
3.05£+01 
3.1~£+01 
3.21£+01 
3.27£+01 
3.34£+01 
3.41E+01 
3.4SE+C1 

·3.58E+Ol 
3.68ET01 
3.30£+01 
3.92E+Ol 
4.06E+01 
4.22£+01 
4.40£+01 
4.60£+01 
4.83£1"01 
5.08£+01 
5.3iE+01 
5.69£+01 
6.05£+01 
6.45£+01 
6.89£+01 
7.35£+01 
7.90£+01 
8.52£+01 
9.24£+01 
1.00£+02 
1.00£+02 

~ASS 

5.07£-04 
1.04£-03 
2.32E-03 
5.24E-03 
1.26E-02 
3.22£-02 
7.9-IE-02 
1.78E-01 
3.37£-01 
5.56£-01 
8.22£-01 
1.1-1£+00 
1.50£+00 
1.91E+OO 
2.3iE+OO 
2.85£+00 
3.35£+00 
3.8~E+OO 
-i.30E+OO 
-&.73£+00 
5.10E+OO 
5.43ET00 
5.i2ET0C 
6.00£-rOO 
~ 'l-- 00 o._,t.~ 

6.52E-rOJ 
6.80E+CO 
i.1-!E+JO 
7.5-iE+OO 
8.01E+OJ 
8.56£+00 
9.26E~oo 

l.OlE+01 
1.11£+01 
1.23E+C1 
1.37E+Ol 
1.54E~01 
1.76£+01 
2.01£+01 
2.32E+01 
2.69£+01 
3.15£+01 
3.68£+01 
~.32E+C1 
5.03£.,.01 
5.9-IETOl 
i.05ET01 
8.-t3ET01 
1.00E~02 
1.00E-r02 
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1 1..,- "\0 ., 1 "r:::"·Ql 8 .. r- '3 • _t..,L • • .:. .;.._,. • ~::"~-~1 

9.5~£-01 ~.O~E~Ol S.ZOE-03 
i'.36E-O! 1.99E+Ol 9.-llE-03 
i.~iE-01 2.18E+01 l.llE-0~ 

6.9JE-Ol 2.34ET01 1.28£-02 
6.87£-01 2.68E+Ol 1.3iE-O~ 

6.-IHE-01 2.92E+Ol 1.8~E-02 

6.11£-01 3.1SE+01 2.15E-02 
5.6iE-01 3.40E+Ol 2.-48£-02 
5.82£-01 4.04ET01 3.16£-02 
5.62E-01 -t.50E+Ol 3.i'SE-02 
5.32£-01 -4.92£+01 4.-tSE-02 
5.67£-01 6.06E+01 5.88E-02 
5.20£-01 6.-41£+01 6.70E-02 
5.11£-01 7.2iE+Ol 8.16E-02 
4.88E-01 8.03E+01 9.68E-02 
4.68£-01 8.88E+01 1.13£-01 
4.62E-01 1.01£+02 1.-tlE-01 
4.80E-01 1.22E+02 1.82E-01 
4.54E-01 1.33£+02 2.13£-01 
4.30£-01 1.45£+02 2.51E-01 
3.98£-01 1.55£+02 2.88E-01 
3.96£-01 1.18[+02 3.56£-01 
3.68£-01 1.92£+02 ~.11E-01 

3.65£-01 2.19£+02 5.05£-01 
3.48£-01 2.41£+02 5.9iE-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.54£+02 3.1iE+03 3.81E+OO 

CUMULATIVE ~ 
NUMBER SURFACE 

1.86E-01 9.35£-03 
3.28E-01 1.85£-02 
6.18E-01 4.00£-02 
1.1iE+OO 8.71£-02 
2.31£+00 1.99£-01 
4.74£+00 4.iiE-Ol 
9.39£+00 1.09£+00 
1.70£+01 2.25£+00 
2.68£+01 3.96£+00 
3.72£+01 6.08E+OO 
-1.70E+01 8.39E+OO 
5.60£+01 1.08£+01 
6.40E+01 1.33£+01 
7.08£+01 1.58£+01 
7.6:[T01 1.83£+01 
8.15£+01 2.06£.,.01 
8 -"1-·0l .::> ... !..~ 

S.SlE-01 
9.03£;.01 
9.18E+01 
9.~9,£+01 

9. 36ft.+ J 1 
9.-i:!£~01 

9.-t6E~01 
9 - o·- ,.1 

• J [. + "' 
g - ")- 01 .;)..,[.~ 

9.56£+01 
9.59£+01 
9.62E;.·:n 
9. 6 -lyE+ 0 1 
9. 617£,-0! 
9.~9£.,.01 

9.ilE+Ol 
9.i3E+01 
9.75£.,.01 
9.78£+01 
9.80£+01 
9.82£+01 
9.84E+01 
9.85£+01 
9.8iE~01 

9.89£+01 
9.91£.,.01 
9.93£+01 
9.9.JE+01 
9.96£+01 
9.97£,.01 
9.99£+01 
1.00£+02 
1.00£+02 

2.26£-rO! 
2.-l::E+Cl 
2.6:E~Ol 

2.i-tE:+J1 
2.8-4£+(-1 
2. :;, :~ E ·d) 1 
J.d1::~o1 

J.C1 i£+01 
3.1-IE-rJ1 
3. :~)£,.Q 1 
'J ,, -- 0 1 
~1 • _ I~ T 

3.:i5C:T01 
3.-l3ET01 
"J - "E 0 l ..,.;) .. t 
·-,~-::r·ot J.o_ T 

3.i3C:+Ol 
3.8cE+01 
~.OOE+Ol 

-t.15E+Ol 
4.35£+01 
-1.55£T01 
4.iSE1'01 
5.03E+Ol 
5.31£+01 
5.63ET01 
6.01£+01 
6.-13E+01 
6.89E+Ol 
7. :~ 8 E + 01 
i.9~E+01 
8.55E+Ol 
9.24E+01 
1.00£+02 
1.00£+02 

MASS 
5.82£-0-t 
1.22£-03 
2.83£-03 
6.63E-03 
1.63£-02 
4.22£-02 
l.O .. E-01 
2.29E-01 
-t.2iE-01 
6.91E-Ol 
1.00£+00 
1.35£.,.00 
1.i-lE+OO 
:!.142+00 
2.58ET00 
3.J2:::+00 
3 . .;5£T00 
J.ss~~oo 

.;.:!::;E+OO 
~ . .5iEtU0 
-1.H5E>·OO 
E: • : :? E ~ 0 ~) 
5.]6E~OC 

3.~9~T0) 

;l.2.3E~oc 

6.QEEtC0 
6 ~-- 0 ., • J ; ~,. (_, 

6. i ''E~c o 
i.l!£.T0Ct 
i.CGE+CtO 
8.l6ET00 
3.81£~0-J 

9.6.;£.,.00 
1.06E+Ol 
1.11;£+01 
1.33£+01 
1.51ET01 
l.7~E ... 01 
1.98E+01 
2.28£+01 
2.65£+01 
3.13Et01 
:i.69E+Oi 
~.J4E+01 

5.10£+01 
6.03E+01 
i.11E+Ol 
8.-t2E+Ol 
1.00E+02 
1.00£+02 

LAST 

CH~L DL\ 
< • • 486 
1 . 504 
2 • 542 
3 • 581 
4 • 625 
5 • 6 7 3 
6 . 723 
7 • ; ; 7 
8 • 835 
9 • 89 i 

10 . 964 
11 1.03 
1 2 1 • 1 1 
13 1.19 
1l 1.28 
15 1.38 
16 1.~8 

1i 1.59 
1~ 1.il 
19 1.81 
:.: ,; 1 . 93 
~1 ~.1~ 
':I) I) I 8 -. -
~:{ :!.~5 

~~ ::.6~ 

::5 :::.~3 

:!6 3.05 
2i 3.27 
~8 3.52 
~9 3.78 
30 -l.06 
31 -1.37 
32 -4.69 
33 3.04 
34 5.-12 
35 5.82 
36 6.26 
:17 6.73 
38 7.23 
39 7.77 
40 8.35 
~1 8.97 
42 9.64 
-13 10.3 
.J-1 11.1 
45 11.9 
46 12.8 
47 13.8 
18 1~.8 

> 15.-t 
TOTALS: 

TSI AERODY~AMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EXP2 1.009 
CALIBRATION: 01-01-1980 

UE:SSITY: 1 
SN 1-19 SA~PLE TI~E: 200 SEC 

D I L. RATIO: 1 : 1 EFFIC. CORRECT.: Dl 

CO~CENTRATIONS 

NUMBER SURFACE 
4.4iE-01 2.81£-01 
3.37£-01 2.i0E-01 
6.76£-01 6.24E-01 
1.28£+00 1.36E+OO 
2.62£.,.00 3.21E+00 
5.76E+00 8.20E+00 
1.09£+01 1.80E+01 
1.84£+01 3.49E+01 
2.38E+01 5.22£+01 
2.5iE+01 6.51£+01 
2.-46£+01 7.19E+01 
2.26E+Ol 7.6-lE+Ol 
2.03E+01 7.93£+01 
1.i8E+Ol 8.01E+Ol 
1.53E+Ol i.94E+01 
1 • ~ 5 .E + 0 1 i . 4 8 E + 0 1 
a 9-E·.-··o .. 91 .. 01 
.... I •'-- C. &::.+ 

1.51£+00 6.02£+01 
5.53ET00 5.11£+01 

!-lASS 
2.10£-05 
2.27£-05 
5.64£-05 
1.32£-0-1 
3.35E-04 
9.20£-0-t 
2.17£-03 
4.52E-03 
7.27E-03 
9.7-IE-03 
1.16E-02 
1.32£-02 
1.-liE-02 
1.60£-02 
l.iOE-02 
1. 72E-02 
1.71£-0~ 

1. 60E-•J2 
1.-l6E-0~ 

-1 • 0 :.! E + ,J 0 -1 • ~ 9 E + 0 1 1 . ~: 2 E- 0 2 

2.82ET00 3.~8£+01 1.15E-0~ 

~.0GET00 ~.d5E+01 1.01£-02 
l.~~E•OO ~.~7ET01 9.0~E-03 

1 1 .. I=' J' - r. n 1 £ ., 1 q 1 O ~ 0 3 
o ~ - + I...J .:, o .;.. "1 + \_1 , o V !:. - • 

,. '" ' ~ . · 1 ? 11 E 0 1 ·9 ? - ~ ·- 'J 
'.:1 • r; .1. - - 1...: - • + • - I - - •.) .J 

i.89E-01 2.00E+Jl 9.~5C:-03 

7.31E-01 :.1~£.+01 1.09£-0:.! 
i.13E-Ol :.!.~3£+01 1.33£-02 
6.o8E-Ol ~.61£+01 1.53E-02 
H.26E-01 2.82E+01 1.78£-02 
u.16E-Ol 3.20E+Ol 2.17E-02 
6.19£-01 3.71£+01 2.i1E-02 
5.94£-01 ~.12E+Ol 3.22E-02 
5.70£-01 ~.56E+01 3.84£-02 
5.66£-01 5.24£+01 4.i3E-02 
5.51£-01 5.89£+01 5.72E-02 
5.-11E-01 6.6iE+01 6.9iE-02 
5.11E-01 7.2iE+Ol 8.16E-02 
4.90£-01 8.05£+01 9.71£-02 
-t.89E-01 9.28E+Ol 1.20£-01 
4.83E-01 1.06£+02 1.47E-Ol 
5.11£-01 1.29£+02 1.93E-01 
4.51E-01 1.32£+02 2.12E-01 
4.02£-01 1.36E+02 2.34£-01 
3.92£-01 1.53£+02 2.84E-01 
3.i9E-01 1.70E+02 3.40E-01 
3.62£-01 1.88E+02 .J.03E-01 
3.71E-01 2.23E+02 5.1-tE-01 
3.75£-01 2.60£+02 6.-t3E-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.51E+02 3.20£+03 3.86£+00 

CCM~LATIVE X 
NU~BER SCRFACE 

1.78£-01 S.iSE-03 
3.12E-01 1.i2E-02 
5.81£-01 3.67£-02 
1.09£+00 7.93£-02 
2.13£+00 1.80£-01 
-t.-t3E+OO -1.36£-01 
8.79£+00 1.00£+00 
1.61£+01 2.09£+00 
2.56ET01 3.i2E+00 
3.58£+01 5.76£+00 
-t.56ET01 8.01Et00 
5.46£+01 L.O~E+01 

6.2iE+01 1.29£;.01 
fi.98E+01 1.5-IE+Ol 
7.58ET01 1.19£+01 
8.08~+01 2.02E,.Ol 
8.i8E+01 2.2~£+01 

3.78E+01 ~.43ET01 

9.0CE~Ol ~.59E+Ol 

9.1~E~01 ~.i2E+01 

9.~7~,.01 2.S3E+Ol 
9.3:E·01 ~.92E+Ol 

9.-lCETGl 
:-t • ~ ;~ E"" .) 1 
9.-1SETJi 
9.5:2ETJ1 
9.55::-0l 
9.:8'Eof-01 
9.61£T0l 
3.5.?.Et01 
9.E6ET01 
9.63£+01 
9.70E+01 
9.i3E+Ol 
9.i5E+Ol 
9.77£+01 
9.79E+Ol 
9.81£+01 
9.83E+01 
9.85E+01 
9.8iE+01 
9.89E+Ol 
9.91£+01 
9.93£+01 
9.9-4£+01 
9.96£+01 
9.97£+01 
9.99?:+01 
l.OC£+02 
1.00£+02 

2.93E~Ol 

~.OtitTOl 

:: . 1 :• E + 01 
~.18E+Ql 

3.26E+01 
3.3JE+Ol 
:;..;tE+Ol 
3 .• 50E +0 1 
3.60ET01 
3.72£.,.01 
J.S5E+Ol 
3.99£+01 
4.15E+Ol 
-1.3-lE+Ol 
-4.55£+01 
4.77£+01 
5.03£+01 
5.32E+01 
5.65E+Ol 
6.05£+01 
6.-li£+01 
6.89E+Ol 
7.37£+01 
7.90£+01 
8.49E+01 
9.19E.,.Ol 
1.00E+02 
1.00£+02 

~lASS 

5.-t-lE-0-t 
1.13E-Ol 
2.60E-03 
6.02£-03 
1.-tiE-02 
3.86E-02 
9.49£-02 
2.12£-01 
-4.01£-01 
6.53E-Ol 
9.53E-Ol 
1.30[T00 
1.68E+OO 
2.03EtJO 
~.53ET00 

:.! • 98E-0~1 
'J -1 ,. E - 0 .., • ~ + :) 
3.8-lETOU 
-1.:!2£+00 
i. ~·EE+GO 
4.oi:iET(;0 
3.12ETC0 
5. 35E~Cil) 
• - ·lE - J :1 • ~ ==' + t). 
~ 8 3 =- .,.· ,-,,"' -. - . ~.) 

6. Ob E+ -.·0 
6.36£+00 
e.iiE-O•) 
i'.lvE+Oill 
7.56'£+00 
o.l3E+OO 
3.83£+00 
9.6iE+00 
1.0'iE~Ol 

1.1SE+Ol 
1.34E+Ol 
1.52E+Ol 
1.i3E+Ol 
1.98£+01 
2.29E+01 
2.68£+01 
3 .18£+01 
3.73E+01 
4.3-j£+01 
5. 07£+0'1 
5.95E~Ol 

7.00£.,.01 
8. 33E+0'1 
1 . 00 E+0'2 
t.OOE+02 
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CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8· 
9 

10 
1 1 
12 
13 
14 
15 
16 
1 7 
18 
19 
zo 
21 
Z2 
Z3 
2-4 
?
-0 

26 ,_ ... , 
28 
29 
30 
31 
32 
33 
34 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 11 
1 • 19 
1.28 
1 . 3 8 
1 . ~ 8 
1. 59 
1 . 7 1 
1.84 
1 • 98 
2. 1 2 
2.28 
? 15 ... ~ 
.. , 6 . 
' . 1 

2.83 
3.05 
:~. ~ i 
.... -.. , 
~.o~ ., -a ,. • I 

-L06 
4.37 
·L69 
5.0~ 
5. ~ 2 

35 5.82 
36 6.26 
3i 6. 73 
38 7.23 
39 i.i7 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 1 5. 4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE ~AME: EPX2 2 .002 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 

DENSITY: 1 
500 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

COSCENTRATIONS 
NUMBER SURFACE MASS 

8.40E-04 5.07E-04 3.72E-08 
3.60£-04 2.88E-04 2.42E-08 
3.60E-04 3.32E-04 3.00E-08 
1.20E-03 1.28E-03 1.24E-07 
1.68E-03 2.06E-03 2.15E-07 
1.92£-03 2.73E-03 3.07£-07 
3.00£-03 4.93E-03 5.95£-07 
5.04£-03 9.57£-03 1.24E-06 
6.24£-03 1.37E-02 1.91£-06 
6.72£-03 1.70E-02 2.55E-06 
7.80E-03 2.28£-02 3.67£-06 
7.20E-03 2.43£-02 4.20£-06 
9.12£-03 3.56E-02 6.51£-06 
7.80£-03 3.51£-02 7.01£-06 
9.96E-03 5.18E-02 1.11£-05 
9.24E-03 5.55E-02 1.28£-05 
6 . 8 4_E- 0 3 ·L i 4 E- 0 2 1 . l i E- 0 5 
5.52E-03 4.42E-02 1.18E-05 
S.~OE-03 7.77E-02 2.2ZE-05 
f.48E-03 f.92E-02 2.12E-C5 
E.OOE-03 i.~OE-02 2.~~E-C5 
~.BOE-03 6.84£-02 2.42£-05 
6.84£-0~ 1.12£-01 4.29£-05 
4 • ~ ..f E- 0 3 8. ~ ~; E- C• 2 3 . .;: f• E- 0 5 
- ·c- o~ . ,o- ('1 - 1')1- o-~ • -j It.- ,"'I J • J. C' !:, - , ~ • ~ !:. - ;) 

-I.CfE-03 i.03E-01 ~.8PE-05 
3.60£-03 1.05E-Ol 5.3~£-05 
-t . 0 8 E - (I ~-t 1 • 3 8 E- 0 1 i . 5 2 E - 05 
2.28E-03 8.o9E-02 5.22E-05 
2.88£-03 1.~0£-01 8.1BE-05 
1.80E-03 9.36E-02 6.34E-05 
~ ?6~ 03 ~ 0'')- 01 1 ·-- 0 4 v•v ~- £, -~- ,;,~-; 

3.24E-C3 2.25£-01 1.76E-0~ 
2.40£-03 1.92E-Ol 1.62£-04 
1.9~E-03 1.i7E-01 1.60E-C4 
1.58E-03 1.79£-01 1.7~E-04 
1.92£-03 2.3iE-Ol 2.4iE-C4 
1.68E-03 2.39£-01 2.68E-04 
l.SOE-03 2.96E-Ol 3.57£-04 
1.80E-03 3.42£-01 4.43£-04 
1.-t~E-03 3.16£-01 4.40£-04 
1.68E-03 4.25£-01 6.36£-04 
8.40£-04 2.46E-01 3.95£-04 
8.40£-04 2.84£-01 4.90E-04 
1.44E-03 5.61E-01 1.04E-03 
1.56£-03 i.02E-01 1.40E-03 
l.44E-03 7.~9£-01 l.61E-03 
2.16E-03 l.30E+OO 2.99£-03 
8.40£-04 5.82E-Ol 1.4~£-03 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.84E-01 8.88E+OO l.32E-02 

CUHULATI\'E X 
NUMBER SURFACE 
4.57E-Ol 
6.52£-01 
8.48E-01 
1.50£+00 
2.41E+OO 
3.46£+00 
5.09£+00 
7.83E+OO 
1.12£+01 
1.49E+Ol 
1.91E+Ol 
2.30E+Ol 
2.80E+Ol 
3.22E+Ol 
3.i6E+01 
4.2iE+Ol 
4.64£+01 
4.94E+Ol 
5.39£+01 
5.if'E~Ol 

6.0iE+01 
6 ., ":~- 01 • .:. ,. t.-

6.i1E~ot 

6.~f·E+Ol 
i.2-iE+Ol 
7 . ..;fE+Ol 
7.€6E~Ol 
i.C:EE•01 
8.COE+C1 
8.16E+01 
8.~6£+01 

8.44E+Ol 
8.62E+Ol 
8. 7f,£+01 
8.85E+Cl 
8.9-iE+Ol 
9.05£+01 
9.1-1E+Ol 
9.24E+Ol 
9.33E+Ol 
9.41[+01 
9.50E+Ol 
9.55E+01 
9.60E+01 
9.6iE+Ol 
9.i6E+Ol 
9.8~E+Ol 
9.95E,..01 
1.00E+02 
l.OOE+02 

5.71E-03 
8.95E-03 
1.27E-02 
2.7IE-02 
5.03E-02 
8.10E-02 
1.37E-Ol 
2.44E-01 
3.98E-Ol 
5.90E-01 
8.47£-01 
1.12£+00 
1.52E+OO 
1.92E+OO 
2.50E+OO 
3.12£+00 
3.66E+OO 
4.16£+00 
5.03E-t00 
5.81E+OO 
6.64E•OO 
i.~lf+OO 
8.ti8E+OO 
9.63£+00 
l.lOE-+-01 
1.2~£~01 

l.33E~Oi 

1.~9£+01 

1.59E+Ol 
1. i3E.;.01 
1. s.;r+01 
2.0t'E+01 
2.3:£+01 
2 ~ ... -·01 .:..>!:.. 

2.i3E+Ol 
2.9-t£+01 
3.~0E•Ol 

3.1i£-+-01 
3.80£+01 
4.l9E+Ol 
4.5.;[+01 
5.02E+01 
5.30E+Ol 
5.62£-+-01 
6.2f•E+Ol 
i.0.;£+01 
·;. 88E+Ol 

.. g. 3..; £+01 
l.OOE+02 
1.00E+02 

MASS 
2.81£-04 
4. 64E-04. 
6.91E-04 
1.62E-03 
3.25E-03 
5.56E-03 
1.01E-02 
1.94[-02 
3.38E-02 
5. 30E-02' 
B.OiE-02 
1.12£-01 
1.6~£-01 

2.15£-01 
2.99£-01 
3.96£-01 
4.8-iE-01 
5.i.2E-01 
i . .JlE-01 
9.01!:-01 
1.09£"00 
:. 2iE~or 
1.:~~~co 

1. ~:~:t:.;.t1 0 
~ '·=.r-O(J -.-""-, f .. -- ., (: 
-· ·-.t \• 

~ . (::.::.;. ( .. :\ 
:~ • :~PE • C· a 
3 • 9 ~. [ ... (l (' 
~ . 6 (I!:+ 0 (i 
f,. oB:::~co 
6.19E~Jo 
i . 5 :; E + (' (; 
8.i-iE•OO 
9. 9~ E ~ (;0 
l.l2E+01 
1. :q ~+ 01 
!.5~£+01 
, -cr·r.] 
... • I 0 ~ U 

2.!ZE~Cl 
2 • .; ~·E+Ol 
., 0 ·:n~·..;.. (' 1 
4r•""''"'-· 
3.:3t:•C1 
3.60£--01 
4. 39E•·'J1 
5.4..;r~o1 

€.66E+Oi 
B.91E ... fl 
l.COE-f'2 
l.OOE+OZ 

I 

LAST 

CH~~ L 0 i A 
< .~86 

l .50.& 
2 .5-t2 
3 . 5 81 

'"' .6~5 
:) .ni3 
6 .i:!3 - ---, I t I 

8 .835 
9 .897 

10 .9Sl 
ll 1.0J 
t~ 1.11 
l.l 1.19 
lt' 1.25 
r 5 1 . 3:5 
·1- • I:J 
{ 1'1 L • "! r:l 

. - l - q L r o ~ ~ 

1. ~ • - • 
"'!~ L, I l 

t :J t . o; -~ 

~·) l.q~ 

:!t ~.t: 
., ,., ,. :' ~4 -. - . 
2 .3 2 . ~ .) 
:!l :!.SI 
~5 Z.HJ 
26 3.0:3 
:!i J.:; 
28 3.52 
~9 3.i8 
30 -1.06 
31 .t.Ji 
32 -1.69 
33 5.0-t 
3-t 5.42 
35 5.82 
36 6.26 
37 6.73 
38 i.23 
39 ;,;; 
-10 8 .• 35 
41 8'.97 
42 9.64 
43 10.3 
4-1 11.1 
-15 11.9 
46 12.8 
-li 13.8 
48 14.8 

> 15 ... 
TOTALS: 

TSI A~ROD7SA~IC PARtiCLE SIZER 

01-01-1980 FILE SA~E: EPX2 2.003 
CAL[BRATIO~: 01-01-1980 

OE~S ITY: 1 
5\ 1~9 SA~PLE TI~E: 500 SEC 

D I L. RAT I 0: 1 : 1 EFFIC. CORRECT.: Dl 

CO\CE~;TRAT IO\S 
~C~BER SCRFACE ~..\SS 

1.20E-0.& ,8.32E-05 6.51E-09 
2. ~OE-04 , 
j. soE-o-t,. 
fLOOE-O.t' 
8.-IOE-Ot 
l .; -l-tE-03 
1.56E-03 
t:92E-03 
2.6-IE-03 
3.00E-03 
3.2~E-03t 
2. i 6 E- 0 j, 
2.52E-03 

'3.12E-03 
.t.+~E-03 

3.8-~E-O:J 
I lj::'-;'1J ... "t • ._ ~ 

., "3- f"\J ~ • ~ 1. ~- \} 

3.26E-OJ 
~.~~E-03 

J.~lE-03 

t.92E-O-l 
3.32E-0-I 
6.38E-O-l 
t.OJE-03 
2.05E-03 
2.5iE-O.J 
3.65E-03 
5.79E-03 
i.SOE-03 
9.-lSE-03 
9.32E-03 
9.83E-03 
1.-tOE-02 
2.31E-02 
2.3tE-0~ 

3.08E-OZ 
1.83~-0~ 

J.tlE-0~ 
.t.i~E-0·~ 

l.OOE-0:.: 

t.62E-08 
3.oo::-oa 
S.lSE-08 
t.OiE-Oi 
2.30E-Oi 
3.09E-Oi 
~.72E-Oi 

8.062-0i 
1.1-lE-06 
1.52E-06 
l.SlE-06 
1.83E-06 
2.80£-06 
-l.9s::-os 
.:;.31E-06 
7.6:!E-06 
.&.36E-06 
.• 8~':"-0.1.: 
:, • ~ - .I'.) 

!.~6C:-05 
1 • :; 2 ~- Cj .5 

Z.0~E-03 2.91E-02 l.OJE-05 
3.2~E-03 5.33E-OZ 2.03!-05 
4.32!-03 8.20E-02 3.J6E-05 
3.2-lE-03 i.10E-02 J.iJ~-05 

3 ,I)QE-03 i. 59E-OZ .'3. 59S-05 
.t.20E-03 1.2JE-Ol 6.2iE-05 
t.9~E-03 6.43E-02 3.5-tE-05 
2.28E-03 8.89E-02 5.22E-05 
l.SOE-03 8.10E-02 5.11E-05 
2.88E-03 1.50E-01 t.02E-O.t 
1.68E-03 l.01E-Ol 7.35E-05 
1.80E-03 1.25E-Ol 9.iiE-05 
3.00E-03 2.40E-Ol 2.02E-O.t 
1.20£-03 1.11E-01 1.00E-0-l 
2.16E-03 2.3tE-01 2.2-lE-04 
1.32E-03 1.63E-01 t.iOE-04 
7.20E-04 1.03E-01 1.15£-04 
1.92£-03 3.16E-01 3.81£-0-l 
l.OSE-03 2.05£-01 2.66£-04 
1.68E-03 3.68£-01 5.13E-04 
1.32E-03 3.34E-Ol 5.00E-04 
9.60£-04 2.81E-01 4.51E-04 
2.40£-04 8.10E-02 1.40E-04 
l.OSE-03 4.21E-Ol 7.82E-04 
1.20£-03 5.40E-Ol l.08E-03 
1.20E-03 6.24E-Ol 1.34E-03 
7.20E-04 4.32E-Ol 9.96E-04 
3.60E-04 2.50E-Ol 6.18E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.03E-Ol 6.02£+00 8.55E-03 

CC~H.,"L.-\TI\"E % 
S~~BER SVRF..\CE 

1.17E-Ol 1.3SE-03 
3.50E-Ot 4.5iE-03 
6.99::-ot l.OlE-02 
1.28E+OO 2.0iE-02 
2.10E+OO 3.78E-02 
3.5oE~oo 7.tsE-02 
5.01E+OO 1.1-lE-01 
6.83£+00 t.75E-Ol 
9.-l-lE+OO 2.ilE-Ol 
1.2.&E+Ol 3.9iE-Ot 
1.55E+Ot 5.55E-01 
1.82E+Ol 7.09E-Ol 
2.06E+Ol 8.i3E-Ol 
2.3iE+Ol 1.11E+Q0 
2.8CE•Ol 1.492+00 
3.liE+Ol 1.8iE+OO 
3.6~::-ct 2.38E-OO 
3.82£+01 2.69E+OO 
~.15E+01 3.20E+OO 
~.5ac:+ot :3,qg:.:::~oo 

~.90Z+·Jt 4.65E-O•J 
5.09E+ot s.tJ~~oo 

S.4~E•Ol 6.02£+00 
- a~-·o' - ,3-~oiJ :) • ·} t. 1' .1. , • ..., ' t:.. . \ 

6.1~~~01 8.56E+OO 
6 . .t3E+01 9.82£+00 
6.8-lE+01 1.19£+01 
i.OJE+Ol . 1.29E~Ol 
7.25C:+Ol ·-1.4-lE+Ol 
i.-l2E+01 1.58E+Ol 
i.70E+Ol 1.82E+01 
i.87E+Ol 1.99E+01 
8.04E+01 2.20E+Ol 
8.33E+01 2.60E+01 
8.45E+Ol 2.78E+01 
8.66£+01 3.16E+01 
8.i9E+01 J.43E+01 
8.86E+Ol 3.60E+Ol 
9.04E+Ol 4.13E+Ol 
9.15£+01 4.47E+Ol 
9.31E+Ol 5.08£+01 
9.44E+Ol 5.64E+Ol 
9.53E+01 6.10E+01 
9.56E+Ol 6.24£+01 
9.66£+01 6.94£+01 
9.78E+01 7.83E+01 
9.90E+Ol 8.87£+01 
9.97E+Ol 9.59£+01 
1.00£+02 1.00£+02 
1.00£+02 1.00£+02 

~lASS 

i.62E-05 
2.65E-04 
6.17£-04 
1.3~£-0J 
2.60£-03 
5.:!9E-OJ 
8.90E-OJ 
1.4-tE-02 
,, 3 9---o, .. • .c. .. 
J.;zE-oz 
5.50E-02 
i.38E-02 
9.52£-02 
1.28£-01 
1.96E-CL 
., I 8 E- 1"1 ' 
- ' '1' •I 4. 

.3. 3 lE-O 1 
3 0.1'='-0' •v.&;. • 

.t.93E-Ol 
A.~~!-0: 
..... ., ., E ,, • 
·:> • - \,) - IJ 1 

9.~3E-01 
l.l8£,.QfJ 
!.5iE+OO 
1.9-IE+CO 
Z.36E+OO 
J.03E+OC 
3.50£+00 
4.11£+00 
-L71E+OO 
5.90E+OO 
6.76E+OO 
7.90[+00 
1.03£+01 
1.14£+01 
1.41£+01 
1.60£+01 
l.i4E+Ol 
2.18£+01 
2.50£+01 
3.10£+01 
3.68£+01 
-1.21£+01 
4.37E+Ol 
5.29£+01 
6.55£+01 
8.11£+01 
9.28£+01 
t.OOE+02 
l.OOE+02 
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21 2.12 
'J 2 11 ,, 8 .. _ ..... 
23 2.-t5 
24 ~.5.; 

25 2.83 
,, 6 ~ 0-~ ., • 0 

2- 3 ,-, . - , 
28 3.52 
:9 3.i8 
30 .;. 06 
31 4.3i 
32 4.69 
33 5.04 
34 5. 4 2 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 7.77 
40 8.35 
~1 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
-i6 12.8 
47 13.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER ·--- .. ._,..__. --- ~ -
FILE NA~E: EPX2 2.008 01-01-1980 

CALIBRATION: 01-01-1980 SN 149 SAMPLE TIHE: 500 SEC 
DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

6.00E-04 3.73E-04 
4.80E-04 3.84E-04 
2.40£-04 2.22E-04 
6.00£-04 6.38£-04 
6.00£-04 7.36£-04 
1.44E-03 2.05£-03 
2.04E-03 3.35£-03 
2.88£-03 5.47£-03 
3.48£-03 7.63£-03 
4.68£-03 1.19£-02 
5.16£-03 1.51£-02 
4.92£-03 1.66£-02 
4.92£-03 1.92E-02 
5.76£-03 2.59£-02 
4.92£-03 2.56E-02 
5.52£-03 3.31£-02 
3.7iE-03 2.58E-02 
4.80£-03 3.84£-02 
2.7€£-03 
.;.08£-03 
, 'i c ';' - ,, 3 _ .... c;._ \,.: 

3.36E-(13 
3.00£-03 
3.-teE-03 
3 "'';"-o~ ·--t~ ..., 
? - ~ ;:-- r, 3 -·tO ... V 

"' :,~E-02 -. ...... ...... ~ 

~.:~6£-02 
2.81£-02 
-t.78E-02 
4.S~E-02 
6.60E-02 
7.l0E-02 
6.99E-02 

MASS 
2.78£-08 
3.23£-08 
2.00£-08 
6.18E-08 
7.67E-08 
2.30£-07 
4.05£-07 
7.09£-07 
1.06£-06 
1.77£-06 
2.43£-06 
2.87£-06 
3.56£-06 
5.18£-06 
5.49£-06 
7.64£-06 
6.38£-06 
1.02E-05 
7.29£-06 
1.3-iE-05 
9.28£-06 
1.iOE-0£. 
1.88£-05 
? -,- r• 
- • I _ ~- \.1 :• 

3 l ~- ,. -• .,.::.-\J:J 
.... .,11=' c· .:-. ... -- , ~· 

2.28E-03 6 6 -~-0? 3 ~o;--o= • ,_ - • ..;..,.._ .,J 

2.iCE-03 9.32£-02 5.09£-05 
Z.ZSE-03 8.89£-02 5.22£-05 
3.i2E-03 1.67£-01 1.06E-O~ 
3.Sf.E-03 1.75£-01 l.lSE-0~ 
1.32£-03 i.93E-02 5.77:£-05 
1.56£-03 1.08£-01 8.47£-05 
~.~OE-03 1.92£-01 1.62E-04 
S.~OE-04 i.i6E-02 7.02E-05 
1.~4£-03 1.54£-01 1.49E-O~ 
1.80£-03 2.22£-01 2.32E-04 
2.28£-03 3.25£-01 3.6~£-04 
1.80£-03 2.96£-01 3.57£-04 
1.32£-03 2.51£-01 3.25E-0~ 
1.08E-03 2.37£-01 3.30£-04 
1.20£-03 3.04£-01 4.55£-04 
7.20£-04. 2.10£-01 3.38E-04 
1.08E-03 3.65£-01 6.30£-04 
6.00£-04 2.34£-01 4.34£-04 
1.20£-03 5.40£-01 1.08£-03 
4.80£-04 2.50£-01 5.35£-04 
8.40£-04 5.04E-Ol 1.16:£-03 
9.60£-04 6.66E-Ol 1.65£-03 
O.OOE+OO 0.00£+00 0.00£+00 

' 1.19£-01 6.24E+OO 8.98£-03 

CUMULATIVE X 
~U~BER SURFACE 

5.04£-01 5.98£-03 
9.07£-01 1.21£-02 
1.11£+00 1.5iE-02 
1.61£+00 2.59E-02 
2.12£+00 3.77£-02 
3.33E+00 7.06£-02 
5.04£+00 1.2~£-01 
7.46£+00 2.12£-01 
1.04£+01 3.34E-01 
1.43£+01 5.24£-01 
1.86£+01 7.66£-01 
2.28£+01 1.03£+00 
2.69£+01 1.34£+00 
3.18£+01 1.i6E+00 
3.59£+01 2.17E+00 
4.05£+01 2.70[+00 
4.36£+01 3.11£+00 
4.77£+01 3.73£+00 
5.00£+01 4.14E+00 
5.34£+01 4.83E+OO 
- -3.- 01 o.:; t.+ 
5.82£"!'01 
6.0iE+01 
6.36£"!'01 
5 £: 'j -::- • (· 1 

·'-'~·-· J 

6.86E~01 

7.06£+01 
i.29E+Ol 
- ·s-·oi 1.-: .t. ... 

i.i9E+01 
~.Oi£"!'01 

8.19£+01 
8.32E+01 
8.52E+01 
8.59E+01 
8.71£+01 
8.86£+01 
9.05£+01 
9.20£+01 
9.31£+01 
9.41£+01 
9.51£+01 
9.57E+Ol 
9.66E+Ol 
9.71£+01 
9.81£+01 
9.85£+01 
9.92£+01 
l.OOE+02 
1.00[+02 

- " 0 - 00 ~ ... ~.::.T 

6. J5£'t'(10 
~.E'4E-i-OO 
l. ~·o::~c~o 
9.0.;E•OC 
1.0::E+Ol 
1 1 ~' ;-- C•1 . --- .. 

1.2iE+Ol 
1 .. i -;- .. 0'1 ., __ . 
1.68E+01 
1.96£.,.01 
~.09£+01, 

1 2.:!6E-i-01 
'2.57E-i-Ol 

2.i0E+Ol 
") 9.4";".o.01 ~. , -. , 
3.30E+Ol 
3.82E+Ol 
4.~9E+01 
4.69E+Ol 
5.07£.,-01 
5.56£+01 
5.90£-rOl 
6.48£+01 
6.86£.;.01 
i.i2E-r01 
8.12E+01 
8.93£+01 
1.00£+02 
1.00£+02 

MASS 
3.09£-04 
6.69£-04 
8.92£-04 
1.58£-03 
2.44£-03 
5.00£-03 
9.50£-03 
1.74£-02 
2.92£-02 
4.90£-02 
i.60E-02 
1.08£-01 
1.~8£-01 
2.05£-01 
2.67£-01 
3.52£-01 
4.23E-Ol 
5.37[-01 
~ ~ C'~-(11 t» .... o-
7.67!:-0l 
8.7(1£-0i 
l.OGE+CO 
l.z;=:.,.oo 
1 . 57 =:-<10 
1 '• r- • 0 • ~ -!.. ~ ~! • 

2. 2SE~C}0 
~. 6f::~c·o 
'? ,, ._, t'"- f', J 
.,.1 • --.. - • ,I 

3 c..··- on .~!!."" V 

.4 re.- ·o -s • :r "" ::.. ,. \.; 

6.31E-00 
6 r_.:-:-- ·'10 • :J .,..J- • \.. 

- on- 00 levVL~ 

9.7oE~oo 
1.05£+01 
1.21£+01 
1.-liE+Cl 
1.88£~01 
2.:SET01 
2.6~£+01 
3.00:£.,.01 
3.51£.;.01 
3.89£+01 
4.59E-r01 
5.0iE+01 
6.2i[.,.01 
6.bi£+01 
8.16[+01 
l.OOE-r02 
1.00£+02 

l.-\ST 

CH~L DIA 
< .-tsa 
1 .5u-t 
? 

3 
-l 
5 
6 -I 
8 
9 

10 
1 l 
12 
13 
1-l 
15 
!6 
1 i 
18 
l:J 
:!•J 
:!t ., ,., 
2.3 .,, 
-"t 

? -..,.) 

:!ti ,.. 
'- I 
1\ Q .. . ., 
:::9 
30 
31 
32 
33 
3-t 
35 
36 

.5-l:! 

.581 
6?-. _:) 

.673 
-~3 . : -
,.. --

• I I I 

.835 

.89i 

.9o-t 
1.03 
1 • 1 1 
1 . 1 g 
l t) •J -. -.... 
l. 3~ 
1.-IS 
L. 5 ~ 
1. i 1 
: • :3 ~ 
, ~e 
- 0 V . ., . ,, 
-. l
'l •• y 
-. -'..I 

:.!.43 
:!.ti-t 
:!.SJ 
3.05 
J •l-

• ._ I 

3 -? .;)_ 

3.78 
·L06 
-t.Ji 
-t.ti9 
5.0-l 
5.-12 - so 0. .;. 

6.26 
37 6.73 
38 7. 2 3 
39 1.ii 
40 8.35 
-11 8.97 
42 9.6-1 
43 10.3 
4 4 11. 1 
45 11.9 
46 12.8 
-17 13.8 
48 1-1.8 

> 15.4 
TOTALS: 

TSI AERODYSA~IC PARTICLE SIZER 

FILE ~A~E: EPX2 2.009 
CALIBRATIOS: 01-01-1980 

OE\SITY: 1 
ss 1 49 

01-01-1980 
SA~tPLE T!~l£: 500 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CO~CEXTRATIO~S 

SC~BER SCRFACE 
1.20E-0-I 8.32E-05 
3.60E-0-t 2.8SE-0-l 
-t.BOE-0-1 -l.43E-O-l 
4.80E-0-l 5.10E-0-l 
6.00£-0-l 7.36£-0-l 
L.56E-03 2.22£-0J 
2.28E-03 3.75£-03 
2.5~E-03 -t.79E-03 
2.0-lE-03 4.-l/E-03 
3.48E-03 8.81E-03 
-t.20E-03 1.23E-02 
:!.16£-03 7.29E-03 
2.52E-03 9.83£-03 
2.-lOE-03 t.OSE-02 
2.5-lE-03 1.37£-0~ 
J.t2E-03 1.8iE-02 
3.2-lE-03 2.25£-02 
J.Jti£-03 2.63£-02 
3 no--CJ ~ ----0? • 'J C.. - • I I C. -
•l . • I E - 0 3 '.) 8 ? ... - 0 •) _.o-t -· -C. -
• ' - • ;::- - (' 'l "' I I) :' - 0 .... -·'0- ~-- ..),; - -

~.\SS 

6.51£-09 
2.42E-08 
-t.OOE-08 
-l.95E-08 
7.6iE-08 
2.49£-0i 
-t.52E-Oi 
6.20£-07 
6.23£-07 
1.32E-Oo 
1.98E-06 
1.26£-06 
1.83E-06 
2.16E-06 
2.9-tE-06 
4.32£-06 - - ..... - (\ ... 
;).:)0~-vt: 

- 1~1:'-0. I • V- 0 

7.93::-oo 
8.6tiE-Oti 
l.l~E-05 

J.~3E-OJ -l.96E-0~ l.itiE-05 
~.04E-OJ 3.35E-0~ 1.28£-05 
1.80£-0J 3.42E-O:! 1.-tOE-05 
~.38£-03 6.31E-02 2.i8~-05 
L.SOE-03 -l.56E-02 2.16£-05 
2.itiE-03 S.OiE-02 -t.lOE-05 
2.itiE-03 9.32£-02 5.09E-J5 
~.0-lE-03 i.95E-02 4.6iE-05 
1.SOE-03 8.10£-02 5.11£-05 
1.92£-03 9.98£-02 6.7iE-05 
l.SOE-03 1.08£-01 7.8iE-05 
2.28E-03 1.58E-01 1.2-lE-0-l 
9.60£-04 7.69£-02 6.-tiE-05 
1.56E-03 1.4-lE-01 1.30E-04 
1.56E-03 1.6iE-01 1.62£-04 
9.60£-0-l l.lSE-01 1.2-lE-04 
1.56E-03 2.22£-01 2.49£-0-l 
1.32E-03 2.liE-01 2.62£-04 
9.60£-04 1.82£-01 2.36£-04 
9.60£-04 2.10£-01 2.93£-04 
1.56£-03 3.95£-01 5.91£-0-1 
6.00£-04 1.75£-01 2.82E-04 
6.00£-0-1 2.03£-01 3.50£-04 
2.40£-04 9.36£-02 1.74£-04 
9.60£-04 4.32£-01 8.62£-0-l 
8.40£-04 4.37£-01 9.36£-0-1 
6.00E-04 3.60£-01 8.30£-04 
9.60£-04 6.66£-01 1.65£-03 
O.OOE+OO O.OOE+OO O.OOE+OO 

8.95£-02 5.26£+00 7.81E-03 

CL'Ml"L\TI\'E X 
SC~BER SCRFACE 

1.3-tE-01 1.58£-03 
5.36E-01 i.05£-03 
1.0iE+00 1.55£-02 
1.61£+00 2.52£-02 
2.28E+OO 3.92£-02 
-1.02£+00 8.13£-02 
6.5iE+OO 1.5JE-Ol 
9.3SE+OO 2.4-lE-01 
1.liE+Ol 3.28c-01 
1.55E+Ol -t.96E-Ol 
2.02£+0! i.29E-Ol 
2.2iE+01 8.68c-01 
2.55E+Ol 1.05E+OO 
2. 82E+O 1 t'. 2~E+OO 
3.11£+01 1.5~ET00 
3.-lSE+Ol 1.83E+OO 
3.82~+01 2.30::+00 
-t.20E+Ol 2.elE+uu 
-l.53E+J1 3.3-lETJO 
-t.SJE+Ol 3.83£+~0 
5.13E~Ol -t.52ET00 
5.5~£~01 5.~i2~oo 
• --- Al h 1~~ 0) j • I ;) :. T V lJ • \J :. _,.. " : 

5.95£~01 6.73E+JJ 
6.27£+01 
6.-t;::~ot 

6.i8::T01 

- 9-- .-, ,, t. ;;.:..,.vv 
8.82£~00 

l.OJE+Ol 
i.09E~01 1.~iE+Ol 
i.32£T01 ·1.36£+01 
i.52E+01 
7.i3E+01 
7.9-&E+Ol 
8.19£+01 
8.30£+01 
8.4iE+Ol 
8.65£+01 
8.i5E+01 
8.93£+01 
9.08E+Ol 
9.18£+01 
9.29£+01 
9.46£+01 
9.53E+01 
9.60£+01 
9.62£+01 
9.73£+01 
9.83£+01 
9.89£+01 
1.00£+02 
1.00£+02 

1.52£+01 
1.71£+01 
1.91£+01 
2.21E+Ol 
2.36£+01 
2.63£+01 
2.95£+01 
3.liE+Ol 
3.60£+01 
-t.Ol£+01 
4.35£+01 
-1.75£+01 
5.50£+01 
5.84£+01 
6.22£+01 
6.40£+01 
7.22£+01 
8.05£+01 
8.74£+01 
l.OOE+02 
1.00£+02 

~lASS 

8.3-tE-05 
3.9-tE-0-l 
9.0iE-O-I 
1.5-tE-03 
2.52E-03 
5.iLE-03 
1.15£-02 
1.95E-02 
:!.7-tE-02 
-t. ~ :1 E-o 2 
6.96£-02 
8.58~-02 
1.09E-01 
1.3iE-Ol 
1.75E-Ol 
2.30E-01 
J.OlE-01 
3.9JE-Ol 
4.94£-01 
6.0:3E-Ol 
- In- o· 1.-...-:;~:.-.:. 

9.75:::-Jt 
1.1-t::+OO 
1.3:!£-i-JO 
· 6--·o·' 4,, ll:.~ V 

1.95E+OJ 
2.4s::~oo 

J.13ET00 
3.7JE~oo 

-t.38E+00 
5.25£+00 
6.26E+OO 
7.8-&E+OO 
8.SiE+00 
1.03E+Ol 
1.2-lE+Ol 
1.40£+01 
1.72£+01 
2.05£+01 
2.36£+01 
2.73£+01 
3.49£+01 
3.85£+01 
4.30E+Ol 
4.52£+01 
5.63E+Ol 
6.83£+01 
7.89£+01 
l.OOE+02 
1.00£+02 
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CHNL 
( 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 , -
.1. I 

l 8 
19 
:o 
21 
r,r, --23 
24 
~5 
:s 

LAST 

DIA 
.486 
.504 
• 542 
.581 
.625 
.673 
.723 
.777 
.835 
.89i 
.964 
1.03 
1 • 1 1 
1 • 1 9 
1 • 28 
1.38 
1 . ..; 8 
1 . 59 
1 . i 1 
1 . 8 -i 
1 . ~ 8 
~ . 1 :! 
::.~B 

2.~5 

~.6~ 
2.83 
... c-
.. ~ o I 0 

,.. - 'J ') -
'-' -.Jo~l 

~8 3.52 
29 3.i8 
:;o ·Los 
31 ~.3i 

32 -L 69 
33 5.04 
34 5.4~ 

35 5.82 
:16 6.26 
37 6.i3 
38 i.23 
39 i.ii 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 

.47 13.8 
48 14.8 

) 15.~ 

TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 3.002 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUHBER 

6.45E-01 
4.62E-01 
8.36E-01 
1.48£+00 
2.86E+OO 
5.94E+OO 
1.14E+01 
2.05E+01 
3.01E+01 
3.63£+01 
3.i5E+Ol 
3.75£+01 
3.68£+01 
3.57£+01 
3. 4 j :t+ 01 
=~. 20£+01 
2.91£-rOl 
,, -s- · o 1 ,,:, t.~ 

Z.l0£+01 
l.ilE+Ol 
1 • :-.4 E.,. 0 l 
).0£[T0} 

SURFACE 
4.04E-Ol 
3.70E-01 
7.72£-01 
1.57E+00 
3.52£+00 
8. 46£+00 
1.87£+01 
3.90£+01 
6.60E+01 
9.19£+01 
1.10E+02 
1.27£+02 
1.43E+02 
1.61E+02 
1.81[+02 
1.92E+02 
2.02£+02 
2.05E-r02 
1 o•- 02 .... ., .t. + 
).82£+02 
1.66E+02 
].54[+02 

8.24£+00 1.3f[+02 

HASS 
3.02£-05 
3.11£-05 
6.98£-05 
1.52£-04 
3.66E-04 
9.48E-04 
2.25£-03 
5.05£-03 
9.19E-03 
1.38£-02 
1.77£-02 
2.19£-02 
2.66£-02 
3.21E-02 
3.8iE-02 
4.43£-02 
5.00E-02 
5.4~£-J2 
- --- 02 o.o~~-

5.60£-0::! 
5.4SE-C2 
5.46£-02 
5.l6E-02 

c Qi-·oo 1 l:E·o~ ~ nn~ D" ~. ,~.,. . ~ ~ - ~.0~--~~ 

4.~5£+00 9.52E+Ol ~.19£-02 

3.06£+00 7.75£+01 3.67£-02 
2.36£+00 6.90E+01 3.51E-t2 
1.89£+00 6.38£+01 3.49£-02 
1.56£+00 6.0iE+01 3.57E-02 
1.36£+00 6.14£+01 3.8iE-02 
1.21E+OO 6.31£+01 4.28£-02 
1.18£+00 i.10E+Ol 5.17£-02 
1.13E+00 7.87£+01 6.16E-02 
1.06£+00 8.53E+01 7.17E-02 
1.05£+00 9.66E+Ol 8.i4E-02 
9.91E-Ol 1.06£+02 1.03£-01 
9.6iE-01 1.19£+02 1.24£-01 
9.22E-01 1.31£+02 1.47£-01 
8.97£-01 1.47E+02 1.78£-01 
8.53£-01 1.62E+02 2.10£-01 
8.15£-01 1.79£+02 2.49E-01 
8.64£-01 2.19£+02 3.27£-01 
i.5iE-01 2.21E+02 3.56£-01 
6.92£-01 2.34£+02 4.04E-01 
6.90£-01 2.69£+02 5.00£-01 
6.50[-01 2.93£+02 5.84£-01 
6.45E-01 3.35E+02 i.19E-01 
~.~2£-01 3.73£+02 8.60E-Ol 
6.11£-01 4.24E+02 1.05£+00 
0.00£+00 O.OOE+OO O.OOE+OO 

4.8iE+02 6.53E+03 6.99£+00 

CUMULATIVE % 
NUMBER SURFACE 

1.32£-01 6.18E-03 
2.27£-01 1.18£-02 
3.99£-01 2.37£-02 
7.02E-01 4.iiE-02 
1.29£+00 1.02£-01 
2.51E+00 2.31£-01 
4.84£+00 5.17£-01 
9.05£+00 1.11£+00 
1.52E+Ol 2.12E+OO 
2.2iE+01 3.53£+00 
3.04[+01 5.21£+00 
3.81E+01 7.15£+00 
4.56E+01 9.35£+00 
5.30E+Ol 1.18£+01 
6.01£+01 1.~6£+01 

6.6i[T01 1.7~£+01 

i.26E+01 2.0fE+01 
i.i9[+01 2.3iE' ... 01 
8.22£+01 2.67£+01 
8.5iE-tOl 
8. 8 ·i [+ 01 
9.(lit+Ol 
9.24E+Ol 
9.3€E+01 
9.45£+01 
9.51[T01 
9.56E+Ol 
9.6(;[ ... 01 
9. 6 3E+(i 1 
9.66,+01 
9.68£+01 
9.7SLE+Ol 
9.73£+01 
9.i5E+01 
9.77[+01 
9.80£+01 
9.81£+01 
9.83£+01 
9.85E+01 
9.87£+01 
9.89£-rOl 
9.90£+01 
9.92£+01 
9.93£+01 
9.95£+01 
9.96£+01 
9.9iE+01 
9.99£+01 
1.00£+02 
1.00£+02 

2.9:0[+01 
3 • ~ [1 E ~ 0 1 
:..~~£+(11 

3.f.tE~C·1 
3 c,n~+Ur\, .o__ J 

3.SiE-rOl 
-L :;S£+01 
-i'.l?ET01 
4.~9[+01 

-i. :-\BE-rOl 
4.-lf.E+Ol • .... __ o· 
... :)l.t.+ J 

4.68E-r01 
~.80£.,.01 

4.93E+P1 
5.08£+01 
5.2~[+01 

5 . .;3£+01 
5.63£+01 
5.85£+01 
6.1(1[+01 
6.37£+01 
6.ilE+Ol 
7.05E+01 
7.41£+01 
i.82£T01 
8.27£+01 
8.78£+01 
9.35E-r01 
1.00£+02 
l . (10[+ 02 

~1ASS 

4.32E-04 
8.iiE-04 
1.88E-03 
4.05£-03 
9.30E-03 
2.29£-02 
5.51£-02 
1.27£-01 
2.59E-01 
4.56£-01 
i.09E-01 
1.02£+00 
1.40£+00 
1.86£+00 
2.42£+00 
3.05£+00 
~. i i E+ C10 
.;.55£ ... 00 
r .. 3.;r+oo 
6.1-t£+00 
f. 9::i[+00 
7.i1£+00 
E: • .; D E + (I (l 
~.12E-r00 

9.72£+00 
1. [•2£+01 
l.OiE+Ol 
1.1~£.;0] 

1.18£+01 
l.23E+Ol 
1.29E+Ol 
1.37£+01 
1.45£+01 
1.56£+01 
1.68£+01 
1.83£+01 
:!.01£+01 
2.22E+01 
2.4iE+01 
2.ii£+01 
3.13£+01 
3.60£+01 
4.11£+01 
4.69£.,.(11 
5.-t0E+01 
6.24E+Ol 
7.27£+01 
S.:OE+Ol 
1.00[+02 
l.OOE+02 

LAST 

CH;.iL DIA 
< .-l86 
1 .501 
2 • 5-12 
3 .581 
~ . 62 5 
0 

6 

8 
9 

1n ., 

11 
1:2 
13 
l • 
l ,; 
tn 
1 7 
L ~~ 
l ·.-) 
:.! ) 
'1 ' ..... 
., . ' 
•) '1 
- OJ 

:! l 
'lZ -., ,, .. 
_I') 

• ti i 3 
- 'lJ 

• I -

• t I I 

. 8.13 

.897 

. 96 l 
1. 03 
l. t L 
l . l 9 
l.:!~-3 

l . J 8 
1 . 18 
L • ,; :~ 
~ . i 1 
t. g ~ 

1 . ~.~ 
~ . 1 ·~ 
2.:.!~ 

~ .... 5 
:! . c l 
·-: o.J , 
- • 0 .j 

'J i) -., • I ;) 

:!7 J.:!i 
2d :3.5~ 

:!9 J.iB 
30 -t.06 
31 ~.37 
3 ~ ·l. 69 
33 5.0t 
J-l 5.~2 
3 - - 8'> :> o. '" 
36 6.26 
Ji 6.i3 
38 7.23 
39 7.ii 
~0 8.35 
~~ 8.9i 
42 9.64 
43 10.3 
.. .. 11. 1 
-15 11.9 
46 12.8 
4i 13.8 
48 1·L8 

> 15.4 
TOTALS: 

" 

TSI AERODY~A~IC PARTICLE SIZER 

FILE SA~E: EPX2 3.003 
CALIBRATIO~: OL-01-1980 

DESSIT\": 1 
S:\ 149 

01-01-1980 
S.-\~tPLE r PtE: 200 SEC 

0 I L • R.-\ T I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CO~CE~TRATIOSS 

NCMBER SCRFACE 
3.90E-Ol 2.-I!E-01 
2.i6E-01 2.21E-01 
5.29£-01 ~.88E-01 
9.58E-01 1.02£+00 
1.84E+OO 2.26£+00 
3.69E+00 5.25£+00 
i.01E?00 1.15E+Ot 
1.2::!£+01 
t - ·> E · 0 1 ·'- 1' .. 
2.00£+01 
2.032+0i 
1.99E.;.Ol 
1.95ET0l 
1 , 8 5 E: +I) 1 
l.iq£1'01 
1.6lE+Jl 
1. 3C'E.,.;Jl 

2.32E+01 
J.io£+01 
5.06£+01 
5.95E+Ol 
6.i2ET01 
i.6~E+Ol 
8.~3.1E:+Ol 

9.2-lE+Ol 
9 8 --. "\• , /i:,TlJi 

1.0-lE+O~ 
1 • J !l E + t) 1 1 • 0 ~ E + 0 ~ 
1.03ET0~ 1.01£+0:! 
8.S~E·I)(: 9.-l9F.T!)~ 

7 • :! :.! ::: T :j 0 0 . 9 1 E T !) t 
.:;, Q I t:' 1- •) I) 8 'l o,) C' + 0 ~ 
"''~"''- '" ._u._ .. 
i . ~ l c T c l) : • ~ 5 ~ i- V l 
'l 'l ,, - . ' 1 ;: I L E ) 1 
.} • ·l • .-, :.. ... l) ,, "" • '-t ;. t 

~lASS 

1.82£-05 
1.86£-05 
-t.-tlE-05 
9.8iE-05 
2.J6E-04 
5.89E-O~ 

1.39E-OJ 
3.01£-0J 
- .,,- 03 :> • .:.·~c.-

i.57E-03 
9.56£-0J 
1.16E-O:! 
1.41E-!'!:2 
1.662-02 
1.98::-0:! 
2.27E-02 
2.5iE-O:! 
~.771!:-02 

2.~9::-1)2 

2.92E-O~ 
') 9 It"-:''' .... ·- ~-
2 . 9-! E -,) ~ 
::.ii:iE-C2 
') ~J7-•'·'' -. ,, &:.. '.J-

n 4 ., - ,. n - '' -- Q • 2 3 n- n ') 
-' , J " 1' •,J I • "' • •• • T. ' -' " -" 
-· - .~ V•-'-- • • -- v-

1 -')- ~-· I J·~ 01 ? 06E 0., • I - i:. .... t: \) -t • ""t '- ,. - • - I .;. 

1.35::~oo 3.96E+01 2.01E-O~ 

1.05c+OO 3.54E+01 1.9JE-02 
8.6-tE-01 J.37E+Ol 1.9SE-02 
i.62E-Ol 3.43£+01 2.16E-02 
6.43E-01 3.3~E+Ol 2.27£-02 
6.11E-01 3.67E+Ol 2.67E-02 
5.90E-Ol ~.09E+Ol 3.20£-02 
5.-18£-01 4.39£+01 3.69E-02 
5.67£-01 5.2-tE+01 4.74E-02 
5.15£-01 5.50E+Ol 5.3-tE-02 
5.01£-01 6.17E+Ol 6.-t4E-02 
4.83£-01 6.88E+01 7.72E-02 
4.53E-01 i.-t5E+Ol 8.98£-02 
4.33E-Ol 8.21E+01 1.06£-01 
4.20£-01 9.21£+01 1.28E-Ol 
4.18E-01 1.06£+02 1.58E-Ol 
4.07E-01 1.19E+02 1.91£-01 
3.64£-01 1.23£+02 2.12E-01 
3.51E-Ol 1.37£+02 2.54E-Ol 
3.51£-01 1.58£+02 J.lSE-01 
3.12E-01 1.62£+02 3.48£-01 
3.17E-Ol 1.90£+02 4.38E-01 
2.98E-01 2.07E+02 5.12E-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.62£+02 3.40E+03 3.58£+00 

CC~t:LATI\"E " 
~C~BER SCRFACE 

1.49E-Ol i.l7E-03 
2.5-tE-01 1.3iE-02 
-t.56E-Ol 2.80£-02 
8.22E-Ol 5.79£-02 
1.53E+OO 1.2-tE-01 
2.9-tE+OO 2.i9E-Ol 
5.61E+OO o.liE-01 
1.03E.;.01 1.30£+00 
1.68£+0i 2.-tOE+OO 
2.45E+Ol 3.89E~OO 
3.22E+Ol 5.6~E+OO 

3.9~~~0i i.61E+OO 
-t.iJE1-0t 9.85E+00 
5.-t-tE+Ol 1.2JE+Ol 
6.11::+01 1.50::+01 
6.7~£.;.01 l.i9E+Ol 
7.3:E?O: ~.tOEi-01 
i.8tE+Ol 2.~0E+Ol 
8.232+01 2.i0E+Ol 
8.3iE.-•)l 2.182+01 
8 . 5 -1 E ~ 0 l ~ . :! ~ E T 1) ~ 
9.on:::~ct 

~L:!J::.;.o: 

9 ) ~ .... "1 
• . l) .:. T t.J 

9.45£-rO! 
9.52E+Ol 
9 --- o· .:>;&::.~ .L 

9.61£+01 
9.64£+01 
9.6iE+Ol 
9.70E+Ol 
9.72E+01 
9.7-l£+01 
9.76E+01 
9.i9E+01 
9.80£+01 
9.82£+01 
9.8~E+01 
9.86E+01 
9.88E+01 
9.89£+01 
9.91£+01 
9.92E+01 
9.94£+01 
9.95E+01 
9.96E+01 
9.98£+01 
9.99E+01 
1.00£+02 
1.00£+02 

3.-'32~0l 
., .. "- ' 0 . 
...J.C.::c.T i.. 

3.8BE~Ol 

-I.O-!E+01 
-l.16E+Ot 
-1.28E+01 
4 •. 18£+0 1 
·:~. 4 B E+O 1 
-1.58£+01 
-t.68E+Ol 
-l.79E+Ol 
4.91£+01 
5.0-IE+Ol 
5.19E+Ol 
5.35£+01 
5.5-tE+Ol 
5.74£+01 
5.96£+01 
6.20£+01 
6.47£+01 
6.78£+01 
i.13E+Ol 
7.49E+Ol 
7.89E+Ol 
8.36E+01 
8.83£+01 
9.39£+01 
1.00£+02 
1.00£+02 

~.-\SS 

5.10£-0~ 
1.03E-03 
2.26£-03 
5.02£-03 
1.16£-02 
~.81£-02 
6.7o::-o~ 
1.51E-01 
r, 9o"t"-o: ~. .... .. 
5.09E-•Jl 
i.iiE:-01 
1.10ET0C 
1. 50E-0•) 
1. 9 sE -a;) 
r, -? ... Q' 
.:..~-.:.~ u 
'l 1 -- . •' ) 
·~' • £. ~ t.. ..,. ... ; : 

3.87E+OO 
-l.64E+00 
5.45E~oo 
tj • 2 :·) ::: + ; J 0 
7 (' u -: + !; I) 
I • ~ - -

7 • :-1 : E T 0 1: 
c I'",,-. c J 
v.I'JO::OT"J· 

9.-t:.!E?OO 
l.OlE+Ol 
1. Or;:::?J 1 
1.1:!ET0l 
1.17E+Ol 
1.2JE+Ol 
1.29E+Ol 
1.35E+Ol 
1.~3£+01 

1.52E+Ol 
1.62E+Ol 
1.75E+01 
1.90E+Ol 
2.08£+01 
2.30E+Ol 
2.55E+Ol 
2.85E+Ol 
3.21£+01 
3.65£+01 
4.18£+01 
4.78£+01 
5.49E+Ol 
6.37£+01 
i.34E+01 
8.57£+01 
1.00£+02 
1.00£+02 



...... 
\0 
.....,J 

. ., 
TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 3.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SA~PLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1~ 
13 
16 
li 
18 
19 
20 
~1 
., ? --::3 
2.f 
::5 
26 
'}
- I 

:a 
29 
30 
31 
32 
33 

DIA 
.486 
.504 
.542 
.581 
.625 
.6i3 
.i23 
.777 
.835 
.89i 
.96-t 
1.03 
1 • 1 1 
1 • l 9 
1 • 28 
1. 38 
1 • -i 8 
l.E-9 
1 • ; 1 
1.8-1 
1 • s 8 
I) ~ , -.... -
:.:::t 
2 • .f 5 
.-. , . ~ 

~.C-i 

~.83 
3.05 
~J ,, -
oJ • - I 

3. :.2 
3.7S 
·L 06 
·L Ji 
4.€9 
5.04 

34 :~.42 
35 5.f.2 
36 6.26 
37 6.i3 
38 i.23 
39 i.ii 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
-li 13.8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCEt\TRATIONS 
NUMBER SURFACE 

6.01£-01 
4.33£-01 
8.14£-01 
1.4iE+OO 
2.8i£+00 
6.12£+00 
1.26£+01 
2.46£+01 
3.80£+01 
4.5iE+01 
4.4iE+01 
4.21£+01 
3.86£+01 
3.50[+01 
3.18[+01 
2. i 9.[+ 01 
2. -H~E+01 
1.98[+01 
l.E.9E+Ol 
1-~~E·H)l 
9.8CE+OO 
i.iCE.,.QO 
s.ef.r::.,.oo 

3.7iE-01 
3.4iE-01 
7.52£-01 
1.56£+00 
3.53E+00 
8.70£+00 
2.07£+01 
4.66£+01 
8.34£+01 
1.16£+02 
1.31£+02 
1.42£+02 
1.50£+02 
1.57£+02 
1.66£+02 
1.6iE+02 
1.66£+02 
1.59£+02 
l.-tiE-r02 
1.3.;[+02 
1 . 21 E + (' 2 
1.10£+02 
9 •.· -~ ~ 0, .o...,. ...... 

MASS 
2.81E-05 
2.92£-05 
6.i9E-05 
1. 52E-04 
3.67£-04 
9.76£-04 
2.50£-03 
6.04£-03 
1.16£-02 
1.73E-02 
2.10E-02 
2.46£-02 
2.79£-02 
3.14E-02 
3.55£-02 
3.86£-02 
~.12E-02 
4.22£-02 
4.20£-0:? 
4.12£-02 
:~. 9 9E- <· 2 
3. 8 9E- (•2 
:~. t:7E-O:! 

~.~:E+OO 8.3bE+Cl 3.~3£-C: 

3.26!:+00 
I) • ··- 00 .;..ij:+ 

1.90E+OO 
l.fC.E-00 
1.3££.,.00 

I • l 5 E;. (': 
6.1-IE-rOl 
5.55E+Ol 
- 30£'~1 0 • •• .,. i..J 

5.36£+01 

.... ·-- (') 4 I •, •- : .., ......... _ .. 
2.91[-0~ 
.,.. €'·- , ? ., ·.t.-•' 
.., • - v-

2 o:;,r_f'l.? . ""..... '-'-
3 l :t"_(;? . """'- "-

l.2~E+OO 5.59£+01 3.5~E-02 
1.1~£+00 5.82£+01 3.95£-02 
l.OSE+OO 6.49£+01 4.13£-02 
1.06£+00 i.35E•Ol 5.i5E-02 
1.0-IE+OO 8.29£+01 6.9iE-02 
9.80E-01 9.06£+01 8.19£-02 
9.63£-01 1.03£+02 9.99£-02 
9.26£-01 1.14£+02 1.19E-01 
8.5-IE-01 1.22E+02 1.3€£-01 
8.41£-01 1.38E+02 1.6iE-Ol 
i.88E-01 1.50£+02 1.94E-Ol 
i.it:E-01 1.iOE~02 2.3iE-Ol 
i.'iBE-01 1.9iE+02 2.95£-01 
6.91E-Ol 2.02£+02 3.25£-01 
6.89£-01 2.33£+02 4.02£-01 
6.53£-01 2.55[+02 4.13£-01 
6.16£-01 2.ii£+02 5.53£-01 
6.1iE-01 3.21£+02 6.8SE-01 
6.15£-01 3.69E+02 8.51£-01 
6.00E-Ol 4.16£+02 1.03£+00 
O.OOE+OO O.OOE+OO 0.00£+00 

4.81£+02 6.00£+03 6.58£+00 

CUMULATIVE X 
NUMBER SURFACE 

1.25E-Ol 
2.15£-01 
3.85£-01 
6.91£-01 
1.29£+00 
2.56£+00 
5.18£+00 
1.03£+01 
1.82£+01 
2.iiE+01 
3.i0E+01 
4.58£+01 
5.38£+01 
6.11£+01 
6.iiE+01 
i.35E+01 
i.85E-r01 
8.26£+01 
8.59E-r01 
s.8:.r•Oi 
9. (1:: r.,. o 1 
9.::1£+()1 
c.. ... -·o1· ... .:.,~,. ' 
9 . .;2E+Oli 
9.5C!:+01 
9.:::.r+01 
9.~~!:+01 

9.€:2£+01 
9.6tE+Ol 
3.6iE+01 
9.iOE-r01 
9. i ~ E + 0 1,! 

9.1-iE+Ol 
9.i6E+01 
o -c.·-·ot ..,. lc!..-t 

9.80[+01 
9.8~E+01 
9.8.;£+01 
9.86£+01 
9.8iE+01 
9.89[+01 
9.91[+01 
9.92£+01 
9.94£+01 
9.95E+Ol 
9.96£+01 
9.9iE+Ol 
9.99£+01 
1.00£+02 
1.00E+02 

6.28E-03 
1.21E-02 
2.46£-02 
5.07£-02 
1.09E-01 
2.54£-01 
6.00E-Ol 
1.38E+OO 
2.77E+OO 
4.70£+00 
6.88£+00 
9.25£+00 
1.18£+01 
1.-14E+01 
1.71£+01 
1.99£+01 
2.2iE+Ol 
2.53£+01 
:!.iB£+01 
3.0(1£~01 
3.~(;[;.01 

3 • :~ 9 E + C•l 
3.5~E-r01 

3.€9[+01 
3 . f; 1 [ + (i 1 
~i.81[+01 

.a.uo;+ol 
-! • (; 9£ + 01 
.a.1et~o1 
.;.:Zi£+01 
4.3iE+01 
4.~8Et01 
4.60E-r01 
4.i4E+01 
~-8~[+01 
5.06£+01 
5.:'::5E+01 
5.45[+01 
5.68£+01 
5.93E+Ol 
6.22£+01 
6.55£+01 
6.88£+01 
i.2iE+01 
7.69£+01 
8.16£+01 
8.69E+01 
9.31£+01 
1.00£+02 
1.00£+02 

!-lASS 
4.2iE-04 
8.71£-04 
1.90E-03 
4.21E-03 
9.78£-03 
2.46£-02 
6.26£-02 
1.5~£-01 
3.31£-01 
5.94E-01 
9.13£-01 
1.29£+00 
1.11[+00 
2.19£+00 
2.i3E+OO 
3.31[+00 
3.9-t£.,.00 
4.5HE+OO 
5.~~E+OC 

5.e-ir~on 

6 . ..;5E-r00 
i.t·-n::-oo 
7 .f.(i[.;.(;(.j 
3.1::E-rCiO 
~.tie<E~oo 
:; . ~ ~ ..; L -t C (; 
o ,-- eo .... .,,~~l 
9.?.1£.,.(10 
1.04£+0~ 
1.09[+(11 
1.:5£.,-01 
1 • ~~E-r C: 1 
1.31E+01 
1 . ..;:.:E+01 
1.5-i£.,.01 

.}.69£+01 
1.8~£.,.01 

2.C8E+01 
2.3~E.,.Ol 

~-6~£.,.()1 

2.9~[+01 

3.-i.;E-rOl 
3.9::<£+01 
.;.5~£.,.01 

5.::6£+01 
6.lCE-t01 
i.14E+01 
8.4-i[~(l] 

1.00£+02 
1.00£+02 

TSI AERODYSA~!C PARTICLE SIZER 

FILE SA~E: EPX2 3.005 01-01-1980 
LAST CALIBRATION: 01-01-1980 SS 1~9 SA~PLE TI~E: 200 SEC 

CH~il DL\ 
< • ~ 36 
1 .50~ 
2 • 5 l2 
3 .581 
4 • E2 5 
3 . 6; 3 
6 
7 
8 
9 

10 
1 1 
1~ 
1 :3 
1 l 
15 
16 
1 7 
18 
1~ 
:! ·J 
~! 
') 'I 

:!J 
:! ·l 
•) ~ 
- •.1 

2t:i 
'}
.. I 

28 

-..,3 
• I "" 

• I I I 

.835 

.897 

.96-t 
1.0J 
1 . 1 l 
1.19 
l . ~ q 
l. Je 
1. P3 
1 • .)9 
t. ':' l 
L • 8 -~ 
l . 9 3 
:.! • 1 :.! 
:.!.:.!~ 
I) ~ 5 - . 
•) 6 I - . 
::!.~J 

3.05 
J ..,-

• .;. I 

3 - ., .;)_ 

:!9 3.i8 
30 I.Oti 
31 ~.37 

32 ~.69 

JJ 5.0-l 
3~ 5.~2 
3 - - 8? ;) ;) . .. 
36 6.26 
37 6.i3 
38 7.23 
39 i.ii 
40 8.35 
41 8.97 
42 9.6-l 
43 10.3 
.... 11.1 
-l5 11.9 
46 12.8 
47 13.8 
48 1-l.S 

) 15.4 
TOTALS: 

DESSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

COSCE~TR.\ T IONS 
Sl~BER SCR~ACE 

5.38£-01 3.36£-01 
3.82£-01 3.05£-01 
i.liE-01 6.62£-01 
1.2iE+OO 1.35£+00 
2.~5£+00 3.01£+00 
5.53£+00 7.87£+00 
1.22£+01 2.00E+Ol 
2.5-4£+01 ~.82£+01 
1.15£+01 9.10£+01 
5.05£+01 1.28£+02 
4.91£+01 1.~~E+02 
I loo! I ,... () L 1 - - ~ 0 •) ~ • 'J ·t :::. + • • :') I - + ~ 

-4.~3£+01 1.65£+02 
:l.i9E+01 l.i1E+O~ 
3.~5£+01 1.30£+02 
J . n ~lE ... J 1 
,., =~=- ... ot - • . 'I-

~ .o·.~£+0 1 
L.F-5~+0~ 

L • ::! 7 :: + t) L 

1 • g,) E +0 ~ 
L.73E,.02 
l "'01:" "\tl .1?-? ... +t_ 
l.53E+02 
1.:36::+0~ 

~L-\SS 

2.51E-05 
2.5iE-05 
5.982-05 
1.31£-04 
3.1~E-0-t 
8.83£-0~ 
2.-l1E-OJ 
6.25£-0J 
1.21£-02 
l 9 -:'ll:'-0') . -- -
? J'>t"-o·> -. -- -
2.ilE-02 
3 0 - t;'- 0 ') 

• I - -

3.-IOE-02 
3.83£-•)2 
~.15E-J~ 
-t. IOE-02 
... ~6£-1):! 
~ •. 'li:C:-0~ 
l. l8E-)2 

9.~SE+Oe 1.2~E+02 1.0iE-0~ 
- • •) - I) . ) l ·J - - . 0 . ) 1 u - E I) .... '.~_::..+I •' ':Jt.. ... - ._, • ._.,,;:;--

- ·J-+ 1 ~o s ?6= ''l 3 ~31:"-"~ ;).C C. V •- -1"v ""' - V-

~ • 3 0 E + .} 0 8 . 1 7 E + 0 1 J • J 5 E- !J ::! 
J.i5E+00 6.91£+01 J.O-l::-02 
.., ., 8 - "' ) £.! 0 3 E 0 1 .., 8 - - 0 ., -•oJ t:.+\~i \Jo + .;.o ;)1::,-.;. 

1.90E+OO 5.5-tE+Ol 2.82E-C2 
1.60£+00 5.39£+01 2.9~E-02 
1.11£+00 5.-t9E+Ol 3.22£-02 
1.27E+OC 5.70£+01 3.60E-02 
l.15E+OO 5.95£+01 4.0-tE-02 
1.12£+00 6.i5E+01 -&.92£-02 
1.08£+00 i.49E+01 5.87£-02 
1.0~£+00 8.3-lE+Ol 7.02£-02 
9.98£-01 9.23E+01 8.3-IE-02 
9.65E-01 1.03£+02 1.00£-01 
8.9iE-01 1.11£+02 1.15£-01 
9.00£-01 1.28£+02 1.44E-Ol 
8.37£-01 1.38£+02 1.66£-01 
8.11E-Ol 1.54£+02 2.00£-01 
i.81E-01 1.71£+02 2.38E-01 
8.02£-01 2.03£+02 3.0-&E-01 
i.27E-01 2.13£+02 3.42£-01 
i.OOE-01 2.36£+02 4.08E-01 
6.55£-01 2.56Et02 4.74£-01 
6. 13E-01 2.90£+02 5.78E-01 
6.02£-01 3.13£+0~ 6.71E-Ol 
6.12E-01 3.67£+02 8.47£-01 
5.5-IE-01 3.84£+02 9.51E-Ol 
O.OOE+OO O.OOE+OO O.OOE+OO 

5.12£+02 6.13£+03 6.58E+OO 

Cl'~ll'L\TI\'E X 
~C~BER SCRFACE 

1.05£-01 
1.80£-01 
3.20£-01 
5.68£-01 
1.05£+00 
2.13£+00 
~.51E+OO 
9. ~ i E+0 1) 

1.76£~01 
2.i5E+01 
3.71£+01 
~.62E+Ol 
5.~~E~Ol 
6.18£+01 
6.86£+01 
i.-\4£+01 
7.9~E+01 

8 • :15 E "'0 1 
S.o8E~Ol 

8.93E+01 
9.t2E+01 
9.2iE+01 
9.38£~01 

9. -1 fiE ~a 1 
9 - ., .... 0. -=>-.:.+ 1 

9.5iE+Ol 
9.61£+01 
9.6-l£+01 
9.66E+Ol 
9.69£+01 
9.71£+01 
9.i3Et01 
9.i6E+Ol 
9.78£+01 
9.80£+01 
9.81£+01 
9.83£+01 
9.85£+01 
9.87£+01 
9.88£+01 
9.90E+01 
9.91£+01 
9.93£+01 
9.94E+Ol 
9.95£+01 
9.97£+01 
9.98£+01 
9.99£+01 
1.00£+02 
1.00£+02 

5.-&9E-OJ 
1.052-02 
2.13£-0~ 

4.33£-02 
9.25£-02 
2.21£-01 
5.~iE-01 
1.:JJE~00 

2.82::+00 
~.91E+OO 

i.26E+OO 
9.82£+00 
1.25£+01 
1.53E+01 
1 S •) ':".{I 1 . __ ,...., 
2.1:!::+01 
2.~1E~01 
2.63E+-0t 
2.9:J::-rot 
J.tsE~ot 

3.35£+01 
3.53E.,OL 
J. o~::+·1t 
a.SL£+·Jl 
3.92E+Ol 
'O ··~·o· • -"'-,. l 

~.ll£+01 
4 • 2 0:: + !) l 

·..&.29E+Ol 
~.38E+Ol 
4.~SE,.Ol 

4.59E+Ol 
4.i1E+01 
4.85£+01 
5.00£+01 
5.17£+01 
5.35£+01 
5.56E+Ol 
5.78£+01 
6.03£+01 
6.31£+01 
6.6~£+01 
6.99£+01 
7.37£+01 
7.i9E+01 
8.26£+01 
8.77£+01 
9.37£+01 
1.00£+02 
1.00£+02 

~f.l. 5 s 
3.B~E-O-I 

i.i2E-04 
1.68E-03 
3.67£-03 
8.4-lE-03 
2.19E-02 
5.85£-02 
1.53E-01 
3.~6E-01 

6.3iE-Ol 
9.90£-01 
1 . -lO £,.QQ 
1.81£+CO 
2.38£+00 
:!.9ic:~oo 

J. s,J E ... o o 
-l • ~ i E ,.-QO 
-1.9-IE+OO 
5. f:i 1 ET 0 !) 
1.! 'l I,.... Q•) .... _t.!.~ . 

c.S5E+OJ 
';' . l ~ ::: ~ o) I) 

j o ~ i :: + 1) I) 

S.-IS£+00 
8.94Et00 
3. J~ E+01) 
9. ot)E+OO 
1.03E+Ol 
. o-- "' 1 • I t. + IJ .. 

1.13E+01 
1.19E+Ol 
1.26E+Ol 
1.35E+01 
1.46E+01 
1.59E+01 
1.i4E+01 
1.91E+01 
2.13£+01 
2.39E+01 
2.69£+01 
3.05£+01 
3.51E+Ol 
4.03£+01 
4.65E+Ol 
5.37£+01 
6.25£+01 
7.27E+01 
8.56E+01 
1.00£+02 
1.00£+02 



~ 

\0 
00 

CHNL 
( 

1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
12 
13 
1 ~ 
15 
1 6 
l i 
18 
1 -• :J 

~ll 

: 1 
': '• 
'' .. _..;, 

:.: t 
n• _J 
') ... 
-0 ,, -
- I 

28 
:!9 
30 
31 
32 
33 
34 

LAST 

DIA 
.-486 
.504 
.5-12 
.581 
.625 
.6i3 

.. ?3 
• I ---- .. • I I I 

.835 

.897 

.96-4 
1.03 
1 . 1 1 
1. 19 
1 • 2 8 
1 . 38 
1 . ; 8 
1 . 59 
1. i' 1 
1 . 3 _, 
1 . :, 8 
'l 1 .• _ ... _ 
': .,... ~ - . -'-' 

,.._ ·-=-- . , ,. 

2. 0 ~ 
:!.dJ 
., 0 • .... • J 
"J '• -
.; • - I 

3 ., . ::-
3 . i' 8 
-1.06 
... 3 i 
·L 69 
5.0-4 
5. 4 2 

35 5.8::! 
36 6.26 
3i 6.i3 
38 7.23 
39 i.ii 
-10 8.35 
-11 8.97 
42 9.64 
-IJ 10.3 
4-1 11.1 
-15 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.-1 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 3.006 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TI~E: 

DENSITY: 1 
200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUMBER SURFACE 

3.44E-01 
2.53£-01 
4.52E-01 
8.15E-01 
1.5iE+OO 
3.50E+OO 
7.79E+OO 
1.63E+Ol 
2.63E+01 
3.16E+01 
3.07E+01 
2.85£+01 
2.5-1£+01 
2.22E+Ol 
2.00£+01 
1.70E+Ol 
1. -l-iE+Ol 
1.1-lE+01 
S.E~E+OO 

6.66E-ru0 
5.()6£.,.00 
:l.~3E+OO 

3.01E+OO 
:.!.:SE+CO 

2.16E-01 
2.03E-Ol 
·L17E-01 
8.66£-01 
1.93E+OO 
4.98£+00 
1.28£+01 
3.09E+01 
5.77E+Ol 
8.00£+01 
8.9iE+01 
9.61E+01 
9.90£+01 
1.00£+02 
1.04£+02 
1.02£+02 
9.98£+01 
9.1iE1-01 
8.13£1-01 
i.11E+il1 
6.2~~+01 
:1.67£+01 
1 9 --. 0 1 ... • 0 =...,. • 
-t.33E.;.Ol 

MASS 
1.61E-05 
1.70E-05 
3.77E-05 
8.40E-05 
2.01£-04 
5.59E-04 
1.55£-03 
4.01E-03 
8.03£-03 
1.20£-02 
1.-14£-02 
1.66£-02 
1.8~E-02 
2.00E-02 
2.2-IE-02 
2.35£-02 
2.-17£-02 
2 • ·1-l E- 0 2 
'l '·' . • t"- r;? _,..,i_ V-

2.19£-0:! 
:!.OoE-0:! 
:?.OiE-02 
1.89£-0:.! 
1 ":' -, J:'-0'> . . - -

1.72E~oo 3.77£+01 1.66E-02 
1.~7E+OO 3.22£+01 1.52£-02 
l.CSE+OO 3.15E+Ol 1.60E-02 
8.80£-01 2.9iE+01 1.62£-02 
8.3CE-Ol 3.23£+01 1.90£-02 
i'.56E-01 3.40£+01 2.15£-02 
6.93£-01 3.60£+01 2.-14£-02 
6.69E-01 4.02£+01 2.93£-0~ 
6.22£-01 4.31£+01 3.3iE-02 
6.28£-01 5.02E+01 4.23£-02 
6.10£-01 5.64£+01 5.09£-02 
5.84£-01 6.23£+01 6.05£-02 
5.53E-01 6.82E+Ol i.12E-02 
5.28£-01 7.52£+01 8.4-IE-Ol 
5.17£-01 8.49£+01 1.02£-01 
4.75E-Ol 9.02£+01 1.17E-01 
4.i1E-Ol 1.03E+02 1.44£-01 
-1.83E-Ol 1.22£+02 1.83E-01 
4.~1£-01 1.29£+02 2.0iE-Ol 
~.2iE-01 1.44£+02 2.49£-01 
4.15E-Ol 1.62E+02 3.01E-Ol 
3.i3E-Ol 1.68£+02 3.35£-01 
3.7-IE-01 1.95E+02 4.17E-01 
3.64E-01 2.18E+02 5.03£-01 
3.43E-01 2.38£+02 5.89£-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

3.04£+02 3.62£+03 3.96£+00 

CU~ULATIVE % 
NV~BER SCRFACE 

1.13E-01 
1.96E-Ol 
3.45E-01 
6.12E-Ol 
1.13£+00 
2.28E+OO 
4.84E+OO 
1.02E+01 
1.88£+01 
2.92E+01 
3.93£+01 
~.86E+Ol 
5.70E+01 
6.~3£+01 
7.08£+01 
7 .'6-1£+01 
S.ll£+01 
8.-19E+Ol 
S.73E+01 
9.00E-r01 
9.17E+Jl 
9 . .Jq£+01 
9.-lUE~U1 
:L~:"E.,.Cl 

9.53£+01 
9.3iE•Ol 
9.GOE.,.Q1 
9.63£+01 
9.66£+01 
3.69E+01 
9.7~£+01 
9. i'3E+Ol 
9.T5E+01 
9.i7E+01 
9.i9E+01 
9.81E+01 
9.83E+Ol 
9.85E+01 
9.86£+01 
9.88£+01 
9.89£+01 
9.91E+01 
9.92E+01 
9.94E+01 
9.95E+01 
9.96E+Ol 
9.98£+01 
9.99E+Ol 
1.00£+02 
l.OOE+02 

5.95£-03 
1.15E-02 
2.31£-02 
.:J.iOE-02 
1.00£-01 
2.38E-01 
5.92£-01 
1.45E+OO 
3.0-IE+OO 
5.25£+00 
7.i3£+00 
1.0-1£+01 
1.31£+01 
1.59E+01 
1.88£+01 
2.16£+01 
2.43£+01 
2.69E+01 
2.91£T01 
3.11E+Gl 
3.23£.,.01 
~.~-4E+01 

3 • 57:: T (! 1 
~{.69E~01 

J. SOE ;.(11 

3 Q9-.~1 • ... 1:. .,. ll 

.~. 9 7 E.,. 0 1 
:1 • 0 t E.,. f.11 
~.15£.,.01 

4.2-1£+01 
4t3-IET01 
-1.-15£+01 
4.57£+01 
·L i1E+01 
4.8oEt01 
5.03£+01 
5.22£+01 
5.43£+01 
5.6iE+01 
5.91£+01 
6.20£+01 
6.54£+01 
6.89£+01 
7.29£+01 
i.i4E+01 
8.20£+01 
8.i4E+01 
9.3-IE+Ol 
1.00£+02 
1.00E+02 

~tASS 

-I.OiE-04 
8.37E-O.J 
1.79E-03 
3.91E-03 
8.99E-03 
2.31£-02 
6.21E-02 
1.63£-01 
3.66£-01 
6.68E-01 
1.03E+OO 
1.~5E+OO 

1.92£+00 
2.4~£+00 

:!.9eE+OO 
3.5SE.,.OO 
-i.20£+00 
-l.8~E+OO 

5.-tlE~oo 
:. • 9fiE~oo 
ti.~eE+CO 

G. ~9E-r0C) 
i'.-i6E+OJ 
7.31£+)0 
8. 3 3 E +0!) 
r -1- 00 l;.I.J:.+ 
0 1''E ~0 ,. • '- .,. i) 

9.53£.,.00 
l.OOE+Ol 
1.05E+01 
1.12E+01 
1.19E~01 

1.2f-.E+01 
1.38£+01 
1.51E+Ol 
1.66E+01 
1.8-lEt01 
2.06£+01 
2.31£+01 
2.61£+01 
2.97£+01 
3.43E+01 
J.96E+01 
-4.59£+01 
5.3-IE+01 
6.19£+01 
i.24E+01 
8.51£+01 
1.00£+02 
1.00£+02 

CHNL 
( 

1 
2 
3 
4 
5 
6 
,. 
I 

8 
9 

10 
1 1 
12 
13 
1-1 
15 
to 
1 -., I 

1 g 
19 
20 
:!1 
'J ') 

~j 

:! ! 
') . 
_:l 

'J c. 
... \,1 

n• 
~ I 

~g 
no -., 
30 
31 
32 
33 
3-1 
35 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.7i7 
.835 
.897 
.96-1 
1.03 
1 • 1 1 
1 • 1 9 
1.28 
1.38 
1.48 
1.59 
1 . 7 l 
1 . 8 t 
1 • 9H 
~ . l ~ 
:!.:2S 
~ . ~ 3 
:.:.6--1 
~.83 

3.05 
3 ,, -

' - I 
3 -I) . ;) .... 
3.78 
-1.06 
1.3i 
·L69 
5.04 
5.42 
5.82 

36 6.~6 
37 6.73 
38 7.23 
39 ;,;; 
-10 8.35 
-l1 8.97 
42 9.6-1 
-13 10.3 
.. .. 1 1 • 1 
·15 11 . 9 
46 12.8 
-li 13.8 
-18 14.8 

> 15.~ 

TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 3.007 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 
D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE MASS 

2.38£-01 1.49£-01 1.11£-05 
1.6-lE-01 1.32£-01 1.11E-05 
3.14£-01 2.90£-01 2.62E-05 
5.84E-01 6.21£-01 6.02E-05 
1.12E+OO 1.3iE+OO 1.43E-04 
2.25£+00 3.20£+00 3.59E-04 
4.20£+00 6.91£+00 8.3-tE-O.J 
7.1iE+00 1.36E+01 1.76E-03 
1.01£+01 2.21£+01 3.08E-03 
1.18£+01 2.99£+01 4.48£-03 
1.22£+01 3.56£+01 5.72£-03 
1.22E+Ol 4.11£+01 7.11E-03 
1.18E+01 4.61£+01 8.56E-03 
1.13E+Ol 5.07£+01 1.01£-02 
1.0iE+01 5.56£+01 1.19E-02 
9.56E+00 5.7-1£+01 1.32E-02 
8.51£+00 5.90£+01 1.46£-02 
i.04E+OO 5.64£+01 1.50E-02 
5.56E-r00 5.1~E.,.Ol 1.-liE-02 
-1.39£+00 4.68£+01 1.~~E-02 

3.39£+00 i.l9E+Cl 1.38£-02 
~.iOE+UO 3.8-t£1-01 1.3€£-02 
~.0-iE+OO 3.36£+01 1.28£-0~ 

1.5~£+00 2.88E-r0l 1.18£-02 
1.09£~00 2.33£+01 1.05£-02 
i.i'-tE-01 1.96£+01 9.27£-03 
6.3JE-01 1.85£+01 9.41£-03 
5.2:E-0! 1.ii'E+Ol 9.65E-03 
4.-liE-01 1.74£+01 1.02E-02 
..J.OOE-01 1.80£;.01 1.1~£-02 

J.61E-01 1.87£+01 1.27E-02 
J.~SE-01 2.09£+01 1.52E-02 
3.-13£-01 2.38£+01 1.86£-02 
3.29£-01 2.63£+01 2.22E-02 
3.29£-01 3.04£+01 2.i5E-02 
3.19£-01 3.-10£+01 3.31£-02 
3.00E-01 3.i0E+01 3.86£-02 
2.80E-01 3.98£+01 4.-liE-02 
2.78£-01 4.57E+01 5.51E-02 
2.-tiE-01 4.69£+01 6.0iE-02 
2.38E-01 5.22£+01 7.26£-02 
~.53E-Ol 6.-t2E+Ol 9.60E-02 
2.23£-01 6.53£+01 1.05£-01 
1.96£-01 6.60£+01 1.14£-01 
1.98E-01 7.72£+01 1.43E-01 
1.89E-01 8.51£+01 1.i0E-01 
1.8-tE-01 9.58£+01 2.05£-01 
1.i5E-01 1.05£+02 2.42£-01 
1.78£-01 1.2~E+02 3.06£-01 
O.OOE+OO O.OOE+OO O.OOE+OO 
1.50~+02 1.89£+03 2.02E+CO 

CU~IULATI\"E X 
SUMBER SVRFACE 

1.59£-01 i.85E-03 
2.69£-01 1.48E-02 
4.79E-01 3.01E-02 
8.69£-01 6.29E-02 
1.62£+00 1.35£-01 
3.12£+00 3.04£-01 
5.93£+00 6.69£-01 
1.07E+01 1.39£+00 
1.·75£+01 2.55£+00 
2.54£+01 4.13£+00 
3.35£+01 6.01£+00 
4.16E+01 8.18£+00 
~.95E+Ol 1.06£+01 
5.71E+01 1.33£+01 
6.42£;.01 1.62E+01 
7.06£+01 1.93£+01 
7.63£+01 2.2~E~Ol 

8.10E+Ol 2.5~E+01 

8.~7£+01 2.81E;.01 
8.i6E;.01 3.05£+01 
8.99~+01 3.27£+01 
9.1iE+Ol 3.~SE+01 
a 11£--1 ~ -=~ ~1 ..,... .\) ..;.t; ... _-r\,1 
a 1 1~+nl 1 8 1 ~+01 ,., e 1 •- V V e .1-

9 ' 8- •· 1 "I '..1 •· J:" - } .... :..+ll ~ ....... }_+\) 

9.53E+Ol 
9.:.8£+01 
3. 61 E + ~) 1 
9. 6 ·i E+O 1 
9.6;£+•)1 
9.69£+01 
9 - ,., ~ 01 

• I--+ 
9.74E+u1 
9.i6E+01 
9.i8E+01 
9.80E+01 
9.82E+01 
9.8~£+01 

9.86£•01 
9.88£+01 
9.89E+01 
9.91£+01 
9.93E+Ol 
9.94£+01 
9.95£+01 
9.96£+01 
9.98£+01 
9.99£.,.01 
1 .. OCE+02 
t.OOE•O:! 

-t.O-tE+Ol 
~.13E+CH 

~.::3£+01 
... ~2£1-01 
:L-'1E+Ol 
-L51E+01 
-1.62£+01 
4.i5E+01 
-t.89E+01 
5.05E+Ol 
5.23£+01 
5.42E+01 
5.63£+01 
5.B8E+01 
6.12£+01 
6. ·l OE+O 1 
6.i~E+01 

7.08£+01 
i.43E+Ol 
7.84£+01 
8.29£+01 
8.i9E+01 
9.35£~01 

1.00£+02 
1.00£+02 

MASS 
5.-t9E-04 
1.10£-03 
2.39E-03 
5.37E-03 
1.24E-02 
3.02E-02 
i.1-tE-02 
1.59E-01 
3.11E-01 
5.33£-01 
8.16£-01 
1.17E+00 
1.59£+00 
2.09£+00 
2.6BE+00 
3.~J-lE+OO 

-1.06£.,.00 
4.80£+00 
5.53£+00 
6.2-1£+00 
6.9:.!E;.OO 
i'.EOE+CO 
3. 2 3 ~ -rOC.l 
8 S ,, r . r, ('\ 

• --~'..,\1 

9.~~4£1-00 

9. ;·~E+Cn) 
l.OJE~Ol 

l.Oi£~01 

1.12£+01 
1.18£+01 
1.2-IE+01 
1.32£+01 
1.41£+01 
1.52£+01 
1.66E+01 
1.82£+01 
2.01£+01 
2.23E+Ol 
2.51E+Ol 
2.81£+01 
3.1iE+01 
3.6..JE+01 
4.16£+01 
.J.i2E+Ol 
5.-13£+01 
6.2iE+Cl 
;.~9£+01 

8. -t BE+ 0 1. 
l.OOE+O:! 
l.OOE+O~ 



...... 
~ 

LAST 

CH~L DIA 
( o-186 
1 0 50-I 
2 • 54 2 
3 0 581 
4 • 625 
:5 .673 
6 • 72 3 
7 • 7 7 7 
8 • 83:5 
9 • 897 

1 0 • 9 6·1 
11 1.03 
12 1.11 
13 1.19 
1~ 1.:!8 
13 1.38 
1fo5 1.H:: 
,- 1 -a .. r • : .. ~ 

1 "" . -1 ..,. ! o I 

1:-t l.HI 
,, .. , 1 , (. 
~l: ... :ft\ 

,.. ' " • •J -· -·J.-
I) ".J 'J ',' t.i -. - .._ 
:!3 ::.~~ 

2~ 2.oi 
I)% •• 8 3 _.., .... 
26 3.05 
?- h ')-_, .J._: 
, 8 3 :: ., - . ...., -
29 3.7fj 
30 ~.0(:; 

31 ·L3i' 
32 ·t. 69 
33 5.0~ 
3·1 5.42 
35 5.8:! 
36 6.:!6 
Jj 6.73 
38 7.23 
39 7o77 
40 8.35 
41 8.97 
42 9.64 
-13 lO.J 
44 11.1 
-15 11.9 
46 12o8 
47 13.8 
48 14o8 

) 15.-1 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NA~E: EPX2 3.008 
CALIBRATIO~: 01-01-1980 

DESSITY: 1 
SN 149 SAMPLE TI~E: 200 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CO:\CE~TRATIOSS 

SU~BER SURFACE 
1.07£-01 6o70E-02 
8.0-IE-02 G.~JE-02 
1.:51£-01 1.39E-Ol 
2.69£-01 2.86£-01 
5.00£-01 6.13£-01 
9.63E-01 1.37£+00 
1.81£+00 2.97£+00 
2.98E+OO 5.66£+00 
4.0iE+OO 8.92E+OO 
~.73E+OO 1.20£+01 
~.i~E+CO 1.39£+01 
i.71E+OO 1.59E+01 
4.63E+OO 1.81£+01 
~.~3E+00 1.99£+01 
1 ., •• - 0 0 ') ') 0 - 0 1 -t._.:~:..+ -·-11:..+ 
J ~~~ ~0 ? ~-E 01 • ~.. .:. + ;__; - . oJ 0 + 
, --- 10 ~ ·--.,11 """.:,c:...,.., -·~r:..•v 

3.(5E+JO ~-~~E+Ol 
., ·-- "(· ..:. . "::::. ~ .... _: 

I) ' } 1 ;:" ~ ..);] - ... .,. -
1 '· .. - ~. . ~ ... - ~ ~ :..· : .. : 
I . ; . ., !: ~ ~J t: 
1.c1:::-uo 
i .. ;~E-C1 
5 • e ~ :: - ~; l 
-1 • :; ~ E- 0 1 
·r "' r·- n ~ 
t.J•J~:..-v.l 

:! ..• ~£-01 
~ • :: E~ E - :J 1 
1.8~£-01 

:!.~tj£,.01 

::.1b£+D1 
~.~~OE+Ol 
• 01£•01 ! . .. . .,. . 

1.67£+01 
1 -.,t'. "1 • ;:,~_1"\,1 

1.2i£,.01 
, '')-·01 • .ll .. :.. 

9.31E+OO 
3.~-tE+OO 
b.83E+OO 
<:~ ::r;-.-.oo V•v.t. 

MASS 
5.01E-06 
5.-11£-06 
1.26E-05 
2.77E-0:5 
6.39E-05 
1.54£-04 
3.58£-04 
i.3-IE-O-I 
1.2-IE-03 
1.80£-03 
2.23£-03 
2.75E-03 
3.35E-03 
3.9HE-03 
·J • 71 E-0 3 
5.-llE-03 
€.11£-03 
6.51£-03 
6 ~-- "'' • -t . :..-u~ 

6 . 7 C F- C1 3 
6. 6CE-J:~ 
6 - ('- ,., '• 

, IC:::.-v.: 

5.3:£-0] 
~ ')1;:"-"i o._ - '-''lot# 

5.~~£-(.)3 

·L81£-03 
4.74£-03 
~.50£-03 
5.18£-03 
5.38£-03 

, c~- n1 o '8£'00 - --- 01 '. " ... :.-v. ·J. 1 .,. :) • 1 .::.~:.- ..., 

CV~ULATIVE X 
~U~BER SURFACE 

l.i2E-Ol 8.29E-03 
3.01£-01 1.62E-02 
5.42E-01 3.35E-02 
9.75£-01 6.88E-02 
1.i8E+OO 1.45£-01 
3.32E+OO 3.1-IE-01 
6.22£+00 6.82E-Ol 
1.10E+Ol 1.38E+OO 
l.i5E+Ol 2.~9£+00 
2.52£+01 3.98£+00 
3.28£+01 5.69E+OO 
4.0~£+01 7.66£+00 
~.78£+01 9.89£+00 
5.i9E+Ol 1.2~E+01 
.. ~-- "1 0. lt.+v 

6.80E.,.Q1 
7.37£-01 
- 9"- ')} I , 0!:, +•. 
.S.~EE:-tJ! 
8.:8E,.Ol 
3.8i!::~C•1 
~ ('' t:.-- (\ 1 ...... "'fJ c:. \.• ... 
9.::!~~~01 
9 '}-- "1 • .. ) ~ t.. ~.) 

:1.-l·i£,.01 
9 -·- '1 -~..' .. _,' •vV_.'...,J_ 

9.55E~01 

9.59£+01 
9.63!:+01 
n ~ ~ J:' '' 1 :-r.u,_+..., 

1.51£+01 
1. 3CE"'·J 1 
~.10!:+01 

~.i}£,.01 

::!.f9£,.Jl 
~.~6E+Ol 
:~ . 2 c· £ + o 1 
3 • .J i £,.I,} 1 
~i . 55 E + U 1 
3 • b :~ £? :~ 1 
3.~~::::,.01 

.' ~ . 1 1 E' + 0 1 
:4.23£+01 
4.3~E+Ol 

4 .. ·4:£+01 
-1.5-~E+Ol 
.J'. 65 E+O 1 
-1.76£+01 
-1.~9£+01 
- ~"'-J:"·01 :>.u:>,_; 

~ .. \SS 
5.95£-0i 
1.2-JE-03 
2.73E-03 
6.02£-03 
1.36£-02 
3.19E-02 
i.4~E-02 
1.62£-01 
3.0YE-01 
5.23£-01 
7.8BE-01 
1.11£.,.00 
1.51£+00 
1.99E,.oo 
~.5:£+00 
3.19E+O•j 
:~ • 9 l £ + (1 :) 

4.f.S.E•C:O 
- ~-- -n =' • ..., :'.::.. ~ • . .) ·,,) 
i! . :; ~ E: + (: J 
i. ~~~~::~(·0 
- r: '- .. • 
·~'1=~· .. :\..} 

~.:: ·.·!:"T-~1{) 
, ... , -. - . 
.-: . ... '..: r . .,.. ·,J •i· 
9 • :: ~ E + •,i .j 
! . Li!:: E ~ 0 1 
1 . l 1 .E + C• 1 
1 • 1 t1 E • 0 1 

TOTALS: 

1.35!:-01 9.31E•OO 6.79£-03 
1.iSE-01 1.0~E+Ol 8.01£-03 
1.5~£-01 1.2-1£+01 1o04E-02 
1.39£-01 1.29£+01 1.16E-02 
1.2~£-01 1.31£+01 1.27E-02 
1.32£-01 1.63£+01 1.70£-02 
1.25£-01 1.i9E+01 2.00E-02 
1.08£-01 l.i8E+01 2.15£-02 
1.09£-01 2.0iE+01 2.68E-02 
1.07£-01 2.35£+01 3.28£-02 
1.07£-01 2.71£+01 4.06E-02 
9.i2E-02 2.8-1£+01 4.57E-02 
9.09E-02 3.07£+01 5o30E-02 
8.22£-02 3.20£+01 5.95£-02 
7.29£-02 3.~8£+01 6.5:5£-02 
6.78£-02 3.52£+01 7.56£-02 
i.38E-02 i.43E+01 1.02£-01 
6.8iE-02 4.76£+01 1.18£-01 
O.OOE+OO 0.00£+00 O.OOE+OO 

6.23£+01 8.08£+02 8.42£-01 

9.68£+01 
9.,71£.,.01 
9.i3E>t-Ol 
9.76£.,.01 
9.i9E+01 
9.80E•Ol 
9.82E+Ol 
9.8~E+01 
9.86£+01 
9.88£,.01 
9.89£+01 
9.91£+01 
9.93£+01 
9.9-IE+Ol 
9o95E+01 
9.97£+01 
9.98£+01 
9.99£+01 
1.00£+02 
1.00£+02 

5.20£+01 
5.3iE+Ol 
5.57£+01 
5.79E+01 
6.01E+Ol 
6.2iE+01 
6.56E+Ol 
6.89£+01 
7.2.JE+01 
;.62£+01 
8.02£+01 
8.~3£+01 
8.36£+01 
9.41E+Ol 
1.00£+02 
1.00£+02 

1 • :: :i E .,. 0 ! 
1 • ~ ~ E + t) 1 
1.36E-r01 
1.-1-JE+O! 
1 • 5 ~i E + 0 1 
1.66E+01 
1.80E-rOI 
1.95£+01 
2.15E+Ol 
2.39£+01 
2.6-IE+Ol 
2.96£+01 
3.35E+01 
=t. 8 3£ +0 1 
i.3iE+Ol 
5.00£+01 
5.71E+01 
6 . .J9E+Ol 
i.39£+01 
8.ti0E+Ol 
1. 00£+02 
1.00£+02 

LAST 

CH~L DIA 
( . 486 
1 • 50 4 
') 

3 
1 
:) 

6 ... , 
8 
9 

1 ') 
1 1 
1 2 
1J 

l ' , ::. "' ... 
!6 
1 -
~ ' 
! e 
: ·~ 
'.! .. ~ 
:.!1 .. ') 

/) , . 
_..l 

~ l 
') ~ 

~ci .. -_, 
~t) 

~9 

30 
31 
32 

. 5 12 

.581 
~,.v-=> 

.673 

.i23 
o I I I 

.835 

.89i 

. 9f. l 
1 • 0 J 
1 • 1 1 
1 . 1 9 
1 • ~ g 
, '"l • ... · 
.L ..... ·..J 

1 • ! (.: . ' 

l . ::: q . -. . . . . . 
l . ~ l 
1 " I , . . . .... 

~ . 1 :. 
:::.:.:~ 

:2.~:. 

~.t~ 
,, )-' J - .... 
·: C5 .... 
'l • .., 7 .. . -
3 !:"' ... -
J. ;a 
t • 0 i) 

·l • J 7 
~.c9 

33 5.0-t 
3-1 5.-12 
3 - ~ !.:,•') :) ..-,o_ 

36 6.26 
3i 6.i3 
38 7.23 
39 i.li 
40 8.35 
41 8.9i 
42 9.64 
43 10.3 
4 4 1 1 . 1 
45 11.9 
46 12.8 
47 13.8 
~8 14.8 

> 15.4 
TOTALS: 

TSI AERODVSA~IC PARTICLE SIZER 

01-01-1980 FILE SA~E: .009 
CALIBRATIO~: 01-01-1980 

DE~SITY: 1 
SX 1-19 SA~PLE TI~E: 200 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: D1 

COXCE~TRATIO:\S 

SC~BER SURFACE 
7.95£-02 4.96E-02 
5o~3E-02 4.3~£-02 

9.78E-02 9.03£-02 
1.83E-01 1.95E-01 
3.-t9E-01 4.29E-01 
6.8iE-01 9.78£-01 
1.29E+OO 2.12£+00 
2.25£+00 4.28E+OO 
3.20E+OO 7.01£+00 
3.i9E+OO 9.61£+00 
3 . 9 -I E + 0 0 1 • 1 5 E + 0 1 
3.8iE+00 1.31£+01 
J.~JE+OO 1.~9£+01 

J.i:JE+OO 1.68£+01 
:0 .• t5E+00 1. 90E+Ol 

~lASS 

3.iOE-06 
3.65£-06 
S.16E-06 
1.89E-05 
4.4iE-05 
1.10£-04 
2.56E-O.t 
5.5-tE-C-1 
9.i6E-0-t 
1.-1-tE-03 
1.85£-03 
2.~€E-03 
2.7iC:-C3 
3.35E-03 
-t.OBE-03 

3.~2E+OD ~.OHE~O~ ~.i~E-C3 

2.11£-..00 :!.18E+O~ 5.~9E-C·3 

~.~ti~•00 2.1JE~Ol 5.6fE-CJ 
:.l~E•OC ~.0~£•01 3.77£-~J 

l ~ •' .- ') ('- 1 '9 ,., !:" " 1 - n A ~ C' ., 
• •J \..• .:.. T \ .) • - •· ...- V .. J • :"T'J ~- 41 \..l 

! . ~ ~ E ~ :~· i; l • 7 7 f + C 1 :: . 2: F- C .J 
1.17£.,.01) 
~.lOE-01 

6.t.8E-01 
l.79E-Cl 
3.5~E-01 

!.G7E-O: 
1.5CE,.Cl 
1 • 2 i E + ~)! 
1.05£,.0~ 

8.90£+00 

3.93£-03 
- -o- o·3 .... . .. -..... ' -
5.19E-C3 
' ··,::--c3 .... o __ 

• 'lli='-"3 -s.- - V 

~.67£-01 i.81ETC0 3.97£-03 
2.13£-01 i.19E+00 3.93£-03 
1.i5E-Ol 6.84£+00 4.02£-03 
1.5~£-01 6.86£+00 4.33£-03 
1.36£-01 i.05E+OO 4.i8E-03 
1.29£-01 7.75£+00 5.6~£-03 

1.35£-01 9.3~£+00 7.31E-03 
1.18£-01 9.42£+00 7.92£-03 
1.15£-01 1.07£+01 9.65E-03 
1.08£-01 1.16£+01 1.12£-02 
1.03£-01 1.27£+01 1.32£-02 
1.03£-01 1.46£+01 1.64£-02 
9.03£-02 1.48£+01 1.79£-02 
8.91£-02 1.69E+01 2.19£-02 
7.98£-02 1.75£+01 2.44£-02 
8.3iE-02 2.12£+01 3.17£-02 
7.71£-02 2.25£+01 3.62£-02 
7.65£-02 2.58£+01 4.46£-02 
6.06£-02 2.36£+01 4.39£-02 
6.93£-02 3.12£+01 6.22£-02 
5.97E-02 3.10£+01 6.65£-02 
5.58£-02 3.35£+01 7o72E-02 
5.40£-02 3.74£+01 9.27£-02 
O.OOE+OO O.OOE+OO 0.00£+00 

5.18E+Ol 6.72£+02 6.88£-01 

CC~l"LAT I\'£ % 
~r~BER SCRFACE 

1.54£-01 i.39E-03 
2.58£-01 1.39£-02 
4.-17£-01 2.'iJE-02 
8.01£-01 5.62£-02 
1 • ·l 8 E + 0 0 1 • 2 0 E - 0 1 
2.80£+00 2.66E-Ol 
5.30£+00 5.81E-C1 
9.65E+CO 
1.58£+01 
2.31£+01 
3.08£T01 
3.8~E+Cl 

..J.56E+C1 
5.28E•C1 
5.99.::+01 
6.G5E+Ol 
7.26E+CJl 
i.iiE+Cl 
8.l~E+Cl 

8.5lF.+IJ1 
8. e ~ £+ ~.H 
9.0.;ETU1 
9 ?')J:".'"·l • __ .... -...J 

9.3.:E-C1 
9.4~E+Cl 

9.51£+01 
9.56£+()1 
9.60£+01 
9.63£+01 
9.66'£+01 
9.69£+01 
9.71£+01 
9oi4£+01 
9.76£+01 
9oi9E+01 
9.81£+01 
9.83£+01 
9.85£+01 
9.86£+01 
9.88£+01 
9.90£+01 
9.91£+01 
9.93£+01 
9.94[+01 
9.95£+01 
9.97£+01 
9.98£+01 
9.99£+01 
1o00E+02 
l.OOE+02 

1.22E+OO 
2.26£+00 
3.69£+00 
5.-IOE+OO 
'i.35E+OO 
9. f. 7 E+ t' 0 
1.:.:1E+Cl 
1.~~.::+01 

1 • f. t)'E + \: 1 
~ . 1 ~ E: + ~: 1 
~ • -i -' ::.;. ~) 1 
., - 1- · r • 
.._ , I '1 :.. To... 1 

;; • ::: ~ E: + c 1 
"l '1(.7.;.,-., ...... - .... - ....... 
') :: I :;' + . ·. l 
•) ... ~ . -
J - ·- r.. ' ~ ..... - .. . ' ~- .. -
:3 • S 5 E +: 1 
.J.:c:~ ... c~ 
4.:::~E+il! 

-J • :! 5 E + C• l 
··L46E+01 
-&.5cE+01 
4.€6£+01 
~.il£+01 

4.88E+01 
5.02£+01 
5o16E+01 
5.32£+01 
5.49£+01 
5.68£+01 
5.90E+01 
6.12£+01 
6.3iE+01 
6.63E+Ol 
6.95£+01 
7o28E+01 
7.67E+01 
8.02£+01 
8.48£+01 
8.94£+01 
9.44£+01 
1.00£+02 
1.00£+02 

~t:\SS 

5.38E-0-t 
1.0iE-03 
2.25£-03 
i.99E-03 
1.15£-02 
2.i~E-02 

6.46£-02 
1.-15£-01 
2.87E-01 
~.96£-01 

i.65£-01 
1.09E+OC 
1.50t:+CO 
1.9~£+00 

--- rJO 2. :') '!:.'"r\ 

J.~EE+~O 

4.G5£,.00 
~.~7E•OC 
: -, ~ .. , 
,. • • J.. !:. .,. t. 0 
6.:-cE~OG 
-; . ~ 1 ::: .,. ;) (• 
.=.~;::::,.oo 

9.1C=::+OO 
~ u ~ = + c· (~ 
.... ""' -· ._ , J 

1. (.5£+01 
1.11E+Ol 
l.liE+Ol 
1.~3£+01 

1.~S£+01 

1 • :; 5 £+ 0 1 
1.-12£+01 
1.50£+01 
1.61£+01 
l.i2E+Ol 
1o86E+Ol 
2.03£+01 
2.22E+Ol 
2.46E+Ol 
2.72E+01 
3o04E+Ol 
3.39E+Ol 
3.85£+01 
4.38£+01 
5.02E+Ol 
5o66E+01 
6.5iE+Ol 
7.53E+01 
8.65£+01 
1.00£+02 
l.OOE+02 



8 

TSI AERODY~AMIC PAR!ICLE'SIZER· 

FILE NAME: EPX2 4.000 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 1~9 SAMPLE TIME: 500 SEC 

CHNL 
( 

1 
2 
3 
I 
5 
6 

s 
9 

10 
11 
12 
1 3 
1 t 
1 -- ,., . ~ 
l •. 

1 -; 
~ (,.' .. ,_. 

1 ·~ 
~(i -. ,., . - ;. 
,. r"' , I ·-
I') 'I 

: 1 
,., ~ 
... ~· 

26 ,
_1 

~8 

:!9 
~0 

3 1 
32 
33 
34 

DI.-\ 
. ~86 
.504 
.542 
.581 
.625 
.673 
.i23 
, I I I 

.835 

.897 

.95-l 
l. 03 
l . 1 1 
1 . i 9 
1.~8 

1 • 3 R 
1 . l .;;; 
1 ~ c ... ' ., 
. - 1 ~ . : 

l ... 
• -~ + 

" <.:: c .. . ..... 
·i ~ - . - -.., ...... 
-·-' 
': ' ~ 
,_.~,J 

..... -· . , .. 

._ • ..; I 

.., 8"~ 
- • ,J - ~-J .... ;) 
'l , -.... - ' ... -.,, 
,J.O .. 

~.78 

~.06 

-L J7 
~.69 

5 . 0-1 
3 • ~ 2 

3 - - CJ') o o.o-
36 6.26 
Ji 6.i3 
38 7.23 
39 i.ii 
40 8.35 
41 8.97 
42 9.6·1 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
47 13.8 
48 1-1.8 

) 15.4 
TOTALS: 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIOf'S 
NUMBER SURFACE 

3.96£-03 2.47£-03 
2.76£-03 2.21£-03 
4.44E-03 4.10E-03 
6.36E-03 6.76£-03 
8.i6E-03 1.08£-02 
1.62E-02 2.31£-02 
2.63£-02 4.32£-02 
~.50E-02 8.55£-02 
7.64£-02 1.68£-01 
1.02£-01 2.60E-Ol 
1.18E-01 3.45E-01 
1.22E-01 ~.13£-01 

1. 31£-01 5.13£-01 
1.33£-01 6.00E-01 
1.3tE-01 6.95£-01 
1.38£-01 8.2RF-G1 
1 • 3 f. E - 0 1 9 . -1 0 E - :J 1 
1.~5E-01 

1.12!:-01 
9.90E-J::? 
;; Q?;"-"'·' _, • ....,_.-V-

~.l~E-0::! 

i.3~E-02 
ti.07E-02 
• •-t.- 0" "' ~ ~- ~ ..... v - -

9. 9 ~ E- :~ 1 
l.C•;E•0J 
1. 05£•-JCl 
1. IOE•C'O 
, 15t"· "" .a.• ,._-lv 

1.21E•:)J 
1.15£+00 
t.22E•OO 

~lASS 

1.84E-Oi 
1.86E-Oi 
3.iOE-Oi 
6.55E-Oi 
1.12E-06 
2.59E-06 
5.21E-06 
l.llE-05 
2.33E-05 
3.88E-05 
5.5-IE-05 
i.l.tE-05 
9.52E-05 
1.20E-0-t 
1 • -l 9 E- 0 ·t 
1.91::-0~ 
') "l ~ ::- - " -t' ••V'-- \) 

::!.5f:E-l:-t 
2. s 6£- J -~ 
~ . :: :. -;: -~; ~ 

3. GJE-·J~ 
I 11-:"-·"'\' -t• ... - V""'r 

~.5CE-0-i 

-t.72E-C-l 
5.35£-0-t 

-t.OiE-J2 1 .03E•OO -t.S7E-0~ 

3.-t~E-02 1.01E•OO 5.12E-O-l 
2.88£-02 9.i2E-Ol 5.31E-O-t 
2.51E-02 9.i8E-Ol 5.74~-0-t 
2.02£-02 9.08E-01 5.73£-0-t 
1.85E-02 9.61E-Ol 6.51E-0-t 
1.86E-02 1.12E•OO 8.14E-04 
1.67E-02 1.16E•OO 9.06E-0-t 
1.5-tE-02 1.23E+OO 1.03E-03 
t.26E-02 1.16E•OO 1.05E-03 
l.lOE-02 1.18E•OO 1.1-tE-03 
1.2iE-02 l.Si£+00 1.6-tE-03 
1.19E-02 1.69E+OO 1.90£-03 
1.01E-02 1.66£+00 2.00E-03 
1.01E-02 1.91E+OO 2.48E-03 
9.48E-03 2.08£+00 2.89£-03 
8.16E-03 2.0iE+OO 3.09£-03 
7.32E-03 2.1~£+00 3.4-IE-03 
6.i2E-03 2.27E+OO 3.92£-03 
6.60£-03 2.5iE+CO 4.i8E-03 
7.20E-03 3.2~£+00 6.~iE-03 
7.80E-03 4.05£+00 8.69E-03 
6.12E-03 3.6iE+OO 8.-tiE-03 
i.32E-03 5.0iE+OO 1.26E-02 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.25£+00 5.96£+01 i.~iE-02 

Cl'~fl'l.-\TI\'E % 
NUMBER SURFACE 

1.76£-01 4.1~E-03 

2.98£-01 i.85E-03 
4.95E-01 1.-tiE-02 
i.77E-Ol 2.61E-02 
1.17E+OO -t.~lE-02 

1.88E+OO 8.28£-02 
3.05£+00 1.55E-Ol 
5.05£+00 2.99£-01 
8.4-IE+OO 5.80E-01 
1.30E•Ol 1.02£+00 
l.8ZE+01 1.59E+OO 
2.36E+01 2.29E+OO 
2.95£+01 3.15E+OO 
3.5-IE+01 -t.l6E+OO 
-t 13 - o· - ~?-•On . t.+ 1 ~ • ..J_::. . ...... 
~.i~E•Dl 6. 7 1~•00 
: .. 3-.tE+Ol 
- a",... . ,. 1 ~") o •' V 1: ~ I.J 

5.~~E•Ci! 

6.8JE+:'l 
i.:!3E~C;l 

i.5~E··Jl 
i.~:E+Cl 

8 1 "- ') • • ~ :"" !:.. .,. ·- ~ 

3.-IJE•Ol 
Q ~l-'J1 . ..~.o !:...,.. 

8.77£•~)1 
8 nn.-.n, 

·-='~t...-v.L 

9 • 0 G E .o.()} 

9.l)9E"'Ol 
9.18E+Ol 
9.26E•Ol 
9.33£+01 
9.40E+Ol 
9.46E+01 
9.51£•01 
9.56£+01 
9.61E+Ol 
9.66E+01 
9.iOE+01 
9.i5E+01 
9.78E+Ol 
9.81E•01 
9.84E+01 
9.87E+01 
9.91E+01 
9.9-tE+Ol 
9.9iE+Ol 
1.00£+02 
t.OOE+02 

~ "'-'t='+():i 
o._._..~·v..., 

~.9-:-E+OO 

1.!-:-E+Ol 
1 . ~ ~:: ... ·11 
1 . :: :· E + 0 1 
1 -··- c· • : .:· ::. + . l 
1. ~~-E+~·l 
:!.::::E•C:l 
:: . ;: ~-~ E + 0 1 
·~ = ... - . 0 _ ........ t.~.l 
., ... - - ~ ,, 1 
- 1 t) 1 !:, -\.I 

:.9~E+()l 

~l. OC E + 01 
3.15::+01 
l 71;:'+·"'1 
"'•'---- V 

3.~0E+Ot 

3.69£+01 
3.~0£+01 

~.09£+01 
-t.~9E+Ol 

4.56E+01 
-t.84E+Ol 
5.12E+Ol 
5.-4-iE+01 
• -u- 01 ~.t .... t.+ 
6.13£+01 
6.49£+01 
6.87E+Ol 
i'.31E+Ol 
7.85E+Ol 
~L53E+Ol 
9.15£+01 
t:ooE+02 
1.00£+02 

~ASS 

2.~6E-O-I 
·I. 9 5 E-0-t 
9. 91 E-0-t 
1.87E-03 
3.37£-03 
6.83E-03 
1.38£-02 
2.86E-02 
5.99E-02 
1.12£-01 
1.86E-01 
2.SZE-C1 
4.09E-01 
5.69E-Ol 
i.69E-01 
1.0:::£•00 
l.~J-~E+OO 

1.69E•Gi) 
., 0 0-. ·""•'"' . .. -· . 
- e • -' •.• V ,, : ,., =- .-, ;·: -. ...;-- ...., .. 
~~ . o 1 E • c· o 
~~ • ~ £5 ~ + ~; ·'} 

~ ...... :. -i 1 -- ~-
• - . 1-· ,. 

..J.SlE·:·_:) - - ... -. ) ... 
:-.;:._r_~ ... ~· 

6 • i 7 :: + ~! ;.J 
•• " (-' ~ . r·, q o .. -:.-..;_-vl.· 

i. f; 7E•C·O 
:~ • ~~ ·I E • 0 CJ 
9. 1 C: E + 0 ~· 
g. 9eE+~H) 
1.11E+Ol 
1. 2~1E+01 
l.JiE+Ol 
1.51E+Ol 
1.66£+01 
1.88£+01 
2.1JE+Cl 
2.-tOE+Ol 
2.i3E+Ol 
3.12E+Ol 
3.53£+01 
3.99E+Ol 
~.5:!E+01 

5.16£+01 
6.0:!£.;.01 
7.19£+01 
8.32£+01 
l.OOE+02 
l.OOE+02 

.. .. - TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 4.001 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

CHNL DIA 
< .486 
1 • 504 
2 .5-12 
3 .581 
4 .625 
5 ,f)i3 
6 .i23 
7 .i77 
8 . 835 
9 .89i 

10 .964 
11 1.03 
12 1.11 
13 1.19 
11 1.23 
1~ 1.:38 
15 l.l8 
1-:' 1.~~ 

1-3 1.71 
1~ 1.~~ 

::o 1.9.~ 

:!1 :::.1:.: 
. ' ,~ -:' , ~ 

- • - •J 

~ ~\ ~ • -1:~ 
':1 I 'J 6 ' - -t .. • ... 
,.., - '• ..... _.) _,..,.., 
25 J.Q5 
.. , - -~ 'l -
.._1 v•-' 
~8 3.52 
29 J.78 
30 1.06 
31 ~.37 

32 -t.69 
3J 5.0-t 
34 5.42 
35 5.82 
36 6.26 
37 6.73 
38 7.23 
39 7.;; 
40 8.35 
-11 8.~; 

42 9.6-1 
-13 l 0. 3 
4 4 1 1 . 1 
_, 5 11 . 9 
46 12.8 
47 13.8 
48 1~.8 

) 15.~ 

TOTALS: 

DENSITY: 1 
OIL. RATIO: 1 :1 · EFFIC. CORRECT.: 01 

COl\CE~TRATIOSS 

NUHBER 
4.20E-03 
3.24E-03 
4.80E-03 

' 6.8~.£-03 
1.13E-02 
2.08£-02 
3.32£-.02 
6. 8JE-02 
1.12E-01 
1.5-tE-01 
l.iSE-01 
2.0CE-01 
2.02£-01 
" ~ot="-01 w.- -
2. 1 J'E- c 1 
.., 1~=--"1 - ... c- ·J 

2.i5E-C,l 
1 ~t=-- ..... 1 . .... - ' 
1.6~=:-01 

1 I o t" - :··, 1 
• i "' ..... .... 

1 'J ., :- - (\ 1 
- • - \..- V,. 

1 1 -- -· . .:_, ::.- ~~ l 

9.JtE-O:! 
8.46£-02 
6.29£-02 

Sl'RF.o\CE 
2.63E-03 

. 2. 5 9tE-03 
4.4lE-03 
7.3iE-OJ 
t.js£-02 
2.95£-02 
s.~iE-02 
1.30£-01 
2.~5£-01 
3.90£-01 
5.21E-Ol 
6.J5E-f11 
7.B9E-Ol 
9.~~E-01 
1.11E+JO 
• 3·-·~f'l l •. • ::.-·J.J 

• -1''-·"C • "'-- •i~ . . . - -
1 ···-·(I" .~~~~ ...... ·!) 

l.~fE+OO 
1 . ;-:: ~ :: - .; 0 
:.::.!::: ... oa 
1.53E+00 
:.53E~ao 

1 . 51 E + C: 0 
, 3'-J-·"o •• vt.Tv 

MASS 
l.9iE-Oi 
2.18£-0i 
4.00E-Oi 
7.05£-07 
1.4-1£-06 
3.31£-06 
6.59E-06 
1.68E-05 
3.~1E-05 
5.8-tE-05 
8.38E-05 
1.1iE-O-t 
1.~6E-0~ 
1.93E-C..; 
2.38E-0-i 
3.02E-0~ 

3.€=E-Ot 
-t. 05E-,1-t 
-t • ~ 7 E- 0 ·i 
~ . t~ 7 E- ·) t 
f: • C' :: E - 0 -~ 
5.8~E-0~ 
5.E5E-O~ 
6.f:3E-0-l 
G.OiE-0-1 

• ~~- ~" , ,~t"·~o • 8?E G4 -t.o'-'t.-U.;. ••-va-.,.V :> ... -J; 

I ~-- Q? l ?t- CO 6 ~1- ~~ 1o~O~-- .... ~~+ ,j ~-u~ 

J.34E-O~ 1.13E+OO 6.15£-04 
J.l~E-0~ 1.23E+OO 7.~0£-0~ 
1.98E-02 8.91E-Ol 5.52E-04 
l.iJE-02 S.SSE-01 6.09£-0~ 
1.80E-02 1.08E+OO 7.8iE-O-t 
1.i2E-02 1.19E+OO 9.32E-04 
1.~8£-02 l.OJE+OO 8.65E-04 
1.55E-02 1.43E+OO 1.29E-03 
1.~8E-02 t.58E+OO 1.53E-03 
1.02E-02 1.26£+00 1.31E-03 
1.16E-02 1.66E+OO 1.86E-03 
1.09E-02 1.80£+00 2.16E-03 
9.8-tE-03 1.8iE+OO 2.42£-03 
8.40E-03 1.84E+OO 2.56E-03 
8.52E-OJ 2.16E+OO 3.23£-03 
7.44E-03 2.1SE+OO 3.50E-03 
6.60E-03 2.~3£+00 3.85E-03 
5.28£-03 2.06£+00 3.82£-03 
i.OSE-03 3.l~E+OO 6.36£-03 
6.84E-OJ 3.56£+00 7.62E-03 
6.48E-03 3.89£+00 8.96£-03 
6.84E-03 4.74£+00 1.17£-02 
O.OOE+OO O.OOE+OO O.OOE+OO 

3.22E+OO ~.54E+01 i.44E-02 

CU~VLATIVE X 
NV~BER SURFACE 

1.30£-01 4.03E-03 
2.31E-01 7.99£-03 
3.80E-Ol 1.48E-02 
5.92£-01 2.59E-02 
9.42£-01 4.i1E-02 
1.59£+00 9.23£-02 
2.62E+OO 1.76£-01 
4.i~E+OO 3.i4E-01 
8.20E+OO i.48E-01 
1.30E+Ol 1.3~E+OO 

1.85E+Ol 2.1~E+OO 
2.47£+01 3.1iE+OO 
3.10E+Ol 4.3SE+OO 
3.78E+01 5.90E+OO 
~.i~E+01 7.59E+OO 
5.1:£+01 9.60E+OO 
5 • 7 9 E +t' 1 
5.33E•01 
6. ?OE ... rJ 1 
i.J~E•Cl 
i.73£+Ql 
r- "'"'-'01 t:·•"·'~~· 

3.37E+{!l 
0 ~0:-.o.•)l C•vv.l:-' 

8.83E•01 
8 QC:-·Qt . , .. "-" ~,. 

9.11E•Ol 
9 ')? .... 01 ·--t."' 
9.31E•01 
9.37E+01 
9.-t3E+01 
9.48E+Ol 
9.5-IE+Ol 
9.58E+Ol 
9.63E+01 
9.67£+01 
9.iOE+Ol 
9.7-IE+Ol 
9.i7E+01 
9.80E+01 
9.83E+01 
9.86£+01 
9.88E+Ol 
9.90E+Ol 
9.92£+01 
9.94E+Ot 
9.96£+01 
9.98E+Ol 
1.00£+02 
t.OOE+02 

1.19E+01 
1.42E-01 
1 ~~-- - 1 • C(J!:.+\} 

1.8?.E+01 
2 1 ·: :- . 0 1 . .. _ .. \ 

2.J8E•:il 
2.61E+01 
::!.86£+31 
3 0 --·~1 . : :. .... ..._, 

3.25E+Ol 
3. -1 -i E• 0 1 
3.62E•Ol 
3.88E+Ol 
3.94E+01 
4.C8E+Ol 
4.2-t£+01 
-1.43E+Ol 
4.58E~Ol 

4.80E+Ol 
5.04E+01 
5.23£+01 
5.49E+Ol 
5.i6E+01 
6.05E+Ol 
6.33E+Ol 
6.66E+01 
6.99E+Ol 
i.33E+Ol 
7.65£+01 
8.1-tE+Ol 
8.68E+01 
9.2iE+Ol 
l.OOE+02 
1.00£+02 

MASS 
2.65£-0~ 
5.58£-0-1 
1.10£-03 
2.04£-03 
3.98E-03 
8.4~E-03 
1.73£-02 
3.99E-02 
8 • - E-O'J , 0 I ._ 

1.6-tE-01 
2.iiE-01 
4.3-tE-01 
6.31E-Ol 
8.9iE-01 
1 2 ')t:'·~o • .. -~~.J 

l.F.::E+O~ 
"·' 1 ':' ~ •0 .. "': ..,.. t ~-... • V 

? ~-;:-.o.Jn _.or_. v 

~.27£+00 
1 cn:-.._rJ•""' ...,.c;.:1_. V 

. --E ~ io:'l +:y) 
: , - ::- .... r ,-
.... ..., ,:") .... V 'I 

6.!;::•GO 
7 .r.:::E+l1J 
i.:; iE+~·O 
8 6 "t:'·i·1". • ._ ..._ op-,_, V 

9.17E+00 
J.OJE+Ol 
1.1JE+Ol 
1.20E+01 
1.2S:E+Ol 
1.39£.;.01 
1.52E+Ol 
1.63E+Ol 
1.81E+Ol 
:!.01E-01 
2.19E+Ol 
Z.44E+Ol 
? - 1 E•Ol ..... , ~ . 

3.05E+Ol 
3.40E+01 
3.83£•01 
4.30E+Ol 
~.82E+Ol 
5.3-tE+Ol 
6.19£+01 
7.22£+01 
8.-t2E+Ol 
l.OOE+02 
l.OOE+02 
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TSI ~ERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 4.006 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TI~E: 500 SEC 

DENSITY: 1 

CHNL DIA 
( • 486 
1 . 504 
2 
3 
4 
5 
6 
i 
8 
9 

10 
1 1 
1 2 
13 
1 I 
15 
i r, - '-

1 7 
1S 
19 
:.:1 
::1 
r: ,, - ... 
:: :t 
:! I 
11 :: 

• V 

26 .,.. , 
:s 
29 
30 
:n 
32 
33 
3-1 
3 :' 
36 

.542 

.581 

.625 

.673 

.723 

.777 

.835 

.89i 

. 96-1 
1.03 
1 • 1 1 
1 . 1 9 
1 ,. Q 
6 • .., "" 

] . :~ 8 

1 . ' 8 
1 • ~ q 
1 • 71 
1.?-t 
1 • 98 
~ 1" .. . -
,.., ,., 'J - ... ...., 

2. 1 5 
,, 6 t 
.. • '1 

:!.8J 
.).05 
3.27 
3.52 
3.78 
-L 06 
-t. 3 7 
-1.69 
5.0-1 
5 • -1 2 
- 8" :"). ... 
6.26 

Ji 6.73 
38 7.23 
39 7.ii 
-10 8.35 
-ll 8. 9 i 
42 9.6-1 
·I 3 1 0 . 3 
4 .. 1 1 • 1 
45 11.9 

·--16 12.8 
-17 13.8 

."48 14.8 
> JS.-1 

TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CO~CE\TRATIONS 

NU~BER StRFACE 
3.~0E-02 2.11E-02 
1.97E-02 1.57E-02 
3.59E-02 3.31E-02 
S.i7E-02 6.13E-02 
1.03E-01 1.26E-01 
1.86E-Ol 2.65E-Ol 
3.20E-01 5.27E-Ol 
5.i6E-01 1.09£+00 
S.SSE-01 1.95E+OO 
1.15E+OO 2.91E+OO 
1 .26E+00 3.iOE+OO 
t.~OE+OO ~.72E+OO 

1.51E+OO 5.89E+OO 
1.56E+OO 7.04E+CO 
1 ~:~~~n s ~6~~~o 

I ~ .,_ T \.. u I tJ .... ' .... 

1.59E+00 l.Clt:+Ol 
1 ~~~~c·nv. i ,-,~+01 . - ~ - . - . . -
l.f~::·c~c t.31E+Ol 
!.;:::::+CO 
1 • .; J E .... :J :J . . .. , - .... -
l • ..:.--=~~ ... :\) 
~ ..... ::-~(.•') - . -- ·-
1 ., -- •• 0 
... '·· .·:... J 
n -"- )• ~. :-· ':"' ~-.. 
i.O~E-01 
5.~-H:-01 

!.-i1E+C1 
i. 5:E+~l 
1.5-iE~Ol 

1.73E-0.1 
1 -~-·"1 • lvt.•V 

1.63E~Ol 

1 -·~·cl .O-f-'!" 

1.38E•Ol 

MASS 
1.5iE-06 
1.32E-06 
2.99E-06 
5.95E-06 
1.31E-05 
2.97E-05 
6.35E-05 
1.42E-04 
2.ilE-04 
4.35E-04 
5.95E-04 
8.16E-04 
1.09E-03 
1.40E-03 
l.S~E-03 
2.33E-OJ 
., 91:"-03 -. . -
3.-tSE-03 
4.0:!£-03 
-i. 682-:')J 
5.·llE-C3 
5.1-lE-03 
5.i2E-03 
6.62E-03 
6.80£-03 
5.52E-03 

~.lGE-01 1.22E+Ol 6.18E-03 
3.2GE-Cl 1.08E+Ol 5.91E-03 
2~~1£-01 9.~1E+OO 5.52E-03 
l.iit:-01 i.98E+OO 5.0~E-03 

1.45E-Ol i.52E+OO 5.10E-03 
l.lOE-01 6.60E+OO -1.31E-03 
1.09£-01 7.56£•00 5.92E-03 
9.32E-02 7.46E+00 6.28E-03 
8 9 ·~-o? 8 ?6r•oo - ,---03 • ..,...,. ... ·~ ...... 1.· lt, 

i.82E-02 8.35E+OO 8.11E-03 
i.88E-02 9.72E+OO l.OlE-02 
7.58£-02 1.09E+Ol 1.23E-02 
S.GOE-02 1.08E+Ol 1.31E-02 
6.08E-02 1.15E+Ol 1.50E-02 
5.iSE-02 1.27E+Ol 1.77E-02 
5.94E-02 1.50E+Ol 2.25E-02 
5.06E-02 1.48E+Ol 2.38E-02 
4.i~E-02 l.60E+Ol 2.76E-02 
4.58E-02 l.i9E+01 3.32E-02 
4.3~£-0~ 1.94E+01 3.88E-02 
4.86£-02 2.53E+Ol 5.42E-02 
4.36E-02 2.62E+01 6.03E-02 
3.i8E-02 2.62E+Ol 6.49E-02 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.69£+01 5.01E+02 5.16E-Ol 

CUMULATIVE X 
N~MBER SVRFACE 

1.26E-01 4.21E-03 
1.99E-Ol 7.35E-03 
3.32E-Ol 1.40E-02 
5.47E-01 2.62E-02 
9.28E-01 5.14E-02 
1.62E+OO t.04E-Ol 
2.81E+OO 2.10E-01 
4.95E+OO 4.2SE-01 
8.25E+OO S.liE-01 
1.25£+01 1.~0E+OO 

1.72E+Ol 2.11E+OO 
2.24E+01 3.08E+OO 
2.80E+01 4.26£+00 
3.38E+01 5.66E+OO 
3.99E+Ol 
..;.6:!E+01 
5.:5E•Ol 
- r·-- 01 ~ • ·:"· ~ t.. +. 
... -1 '.'~+01 """. --
6. ~~-2•01 
7. --1-l E+Ol 
7.89£•01 
8.:9~+01 

S.61E•Ol 
8.8it:+Ql 
9.07E~Ol 

9.:!3£+01 
9.35£+01 
9.-t.;E+Ol 
9.50E+Ol 
9.56£+01 
9.GC£.;.Ol 
3.6--tE+Ol 
9.6iE•Ol 
9.70£+01 
~. i.1E+01 
9.i6E•01 
9.i9E+01 
9.8:!£+01 
9.8-1£+01 
9.86E+Ol 
9.88£+01 
9.90E+Ol 
9.92£+01 
9.9lE+Ol 
9.95E+Ol 
9.9iE+Ol 
9. 99E+.O 1 
1.00E+02 
1.00E+02 

7.3iE+OO 
9 . .;0E+r.O 
1.17E+J1 
1 • -1 -l E + ~} 1 
1.72E•Oi 
•• r. ••- 11 .... \I~::..+\ 
, ·:~;-~Oi .... ...... ,-
2.6~JE:+Gl 

2.0f,E+G1 
3.27E+CJ 
3.68E:+Ol 
3.95E+Cl 
I "f'l~+,.·1 ...... \· ....... ;,: 

4 ... 1£-i-01 
.1. 60E+Ol 
-1.75E~Oi 

-1 • ~ 1 E +01 
5.0-1E+Ol 
5.1SE+Oi 
5.34£+01 
5.51E+Ol 
5.68E+Il1 
5.87£+01 
6.09E+Ol 
6.30E+~l 

6.54E+Ol 
6.79£+01 
i.09E+01 
i. 38E+•jl 
i.i0£+01 
8.06£+01 
8.45£+01 
8.95E+Ol 
9.-18£+01 
1.00E+02 
1.00E+02 

~..\SS 

3.0-IE-0~ 
5. 60E-0-I 
1.1-tE-03 
2.29E-03 
4.8~£-03 

1.06£-02 
2.29£-02 
5.0~£-02 
1 • 0 :~ E -01 
1 .SiE-01 
3. 0 ~~ E- 0 1 
-l.~HE-01 

6.i3E-Ol 
9.+5E-01 
1.30E~oc 

l.i::E•CO 
.. 3 •; r ~c~o 
~. -... 
:! .. ~qs.;.~:o 
:~ • 7 7 E ~ r. 0 
~ . f SE~ •) f! 
t . 7 2 E + :~. ('· 
S.9~E~2u 

E.~:E+CO 
·: ~ 1 -. • ,; L !:. + ( ) 
~.osc:~J! 
1 '"'1-t:.••'1 1 • ~ . \,: I. 

1 33 - ...... • !:.-vi 

1.~-tE-!-Ol 

1.35£+01 
1.6~E~tl 

1. 75t:-01 
1.8-tE+Oi 
1.95E+01 
2.0~£~01 

2.22£+(i1 
2. ~i3E+C 1 
2.57E·HJ1 
2.81E+Cl 
3.0iE+01 
3.36E+01 
J.70E+Ol 
~.13E+01 
·1 0 60£+0 1 I 

5.13£+01 
- --1:'•01 ;:,,t,_. 

13.53£+01 
7.58E+OL 
8.7-tE+Ol 
t.OOE+O:! 
t.OOE+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: EPX2 4.007 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DE~SITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
1 1 
1 ~ 
13 
l ~ 
1 ~ 
.1. ... 

~ t: ..... . -
J I . , . 
~ .-: 
1~ ,, , ·, 

::1 
'.: , 
23 
'.: 4 
.. '1 

~' :. _ ... 
..,~ 
~ · .. · 
')
.. I 

28 
29 
30 
31 
~~ 2 
::.3 
3 ·1 
'l.,;) 

36 
.,
•' I 

DIA 
. 486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1 • 03 
] • 1 ] 
1 • 1 9 
1 "8 .1. • .. 

1 . ~;- 8 
j • 1 B 
l . ~ ~ 
1 • 7 j 
j • f I 
! I ~ ~: 
~, .. .., - . --
,, r-. Cl 
- •- c, 

2. ~ 5 
~.6-t 

2.83 
3.05 
3 .-,-

.... I 
•. -? ._'\. 0 .. 

3.78 
~.06 

4. 3 i 
-1. €9 
5.04 
5.-12 
5.82 
6.26 
F..73 

38 7.23 
., 9 - --,) loll 

40 8.35 
-11 8.97 
4 2 9. 64 
.J3 10.3 
~4 11.1 
.4 5 ] ] • 9 
46 12.8 
47 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CO!\CE~TRATIONS 

NU~BER 
3.i8E-02 
2.52£-02 
4:02E-02 
6.13E-02 
1.01E-01 
l.~JE-01 
3.~9E-01 
5.72E-01 
8.88£-01 
1 • 1 1 E+ 00 
1.27E+OO 
].~3[+00 

].54£+00 
1.5~2+00 

].84£+00 
l.~~E+OO 

1 • ~ ·1 E -i- 0 l1 

• 0 ... t" ..;. .- (\ 
.a ••. ~- ,, . '"',....- . ,, " 
l. '= .:.!.~l \,1 

1 • ; :_: t: ~ [; C: 

SURFACE 
Z.36E-02 
2.02E-02 

·3.i1E-02 
6.52E-02 
1.24E-01 
2.75E-Ol 
5.57E-Ol 
l.09E+OO 
1.95E+OO 
:?.82E+OO 
3.71£+00 
-1.8~F.+OO 

5.99£+00 
7.6{)E+Oa 
9.56£+00 
1.15E+Ol 
1 ··:-:-o~ • ' .,,,'- . l 

1. 53E+01 
1.69£·01 
:i. P.5E-Ol 

MASS 
1.i6E-06 
1.70£-06 
3.35E-06 
6.32E-06 
1.29£-05 
3.08£-05 
6.72£-05 
1.41£-04 
2.71E-04 
4.22£-04 
5.97£-04 
8.36£-04 
1.11£-03 
1 ~ ,_ ,.,3 

• ;l~t,.-,. 

? o:-E-"3 ... . ""' ..... 

2.66£-(3 
') -~ 3 ~- 0? 
....... -..l - "" 

'- ''8= ~"·"':! ~ • \.1 -- , ..... 

~ . F ~E-o:~ 
f: • 6 ~~ E- :· 3 

J &:. .; ~ 4 r~ r~ •; Q '".C -..;. ,., ~ 6 &:. C ~- (' 3 
• V • - • \·V - • ...... .t. . \.. J • ,. "... ....... 

· -..,- ··- ... ·sr "l - s-r r3 J • ;:, ... !:. + ~I \.1 ..;. • J + \.• I • I ...... - I 

1 3 --~clo ~ 10~+~1 o ~6--C'3 • .:3t... .. • ...,._ \, c., .t. 

1.11E+On :.1JE~Ol S.64E-C3 
8.6tE-Ol 1.90E+Ol 8.35E-03 
E.ElE-01 1.67E+Ol 7.91E-03 
5.18E-01 1.51E+01 i.70E-03 
3.9CE-01 1.32E+Ol 7.20E-03 
2.87£-01 1.12E+01 6.56E-03 
2.20E-~1 9.£9£+00 6.2~E-r.3 

1.67E-Ol 8.iOE+OO 5.9CE-03 
1.39£-01 8.32£+00 6.0[)£-03 
1.17£-01 8.15E+OO 6.38E-03 
1.13£-01 9.0JE+OO 7.58£-03 
1.02£-01 9.47£+00 8.56£-03 
8.96£-02 9.57E+OO 9.30£-03 
8.18E-02 l.OlE+Ol 1.05£-02 
7.63£-02 1.09£+01 1.22£-02 
7.3CE-02 1.20E+Ol 1.45£-02 
7.37£-02 1.40£+01 1.81£-02 
6.32£-02 1.39£+01 1.93£-02 
6.31E-02 1.60£+01 2.39£-02 
5.5~£-02 1.61£+01 2.59£-02 
5.57E-02 1.88£+01 3.25£-02 
5.27E-02 2.05£+01 3.81E-02 
5.39E-02 2.43E+Ol 4.84£-02 
4.85£-02 2.52£+01 5.40E-02 
~.78E-02 2.87£+01 6.61£-02 
4.84£-02 3.35£+01 8.30E-02 
0.00£~00 O.OOE+OO 0.00£•00 

3.05E+Ol 5.81£+02 5.93£-01 

CU~fULATIVE X 
NUMBER SURFACE 

1.24£-01 4.06£-03 
2.06£-01 7.52£-03 
3.38E-Ol 1.39£-02 
5.39£-01 2.51£-02 
8.70E-01 4.64£-02 
l.SOE+OO 9.37£-02 
2.61E+OO 1.89£-01 
4.48£+00 3.76E-01 
7.39£+00 7.11£-01 
1.10E+01 1.20£+00 
1.52£+01 1.84£+00 
1.99E+Ol 2.6iE+OO 
2.49£•01 ~.i0£+00 
3.04E•Ol ~.OOE+OO 

3.6~£•01 f.G~E+OO 
~.~f.E+01 8.f.2E+Oa 
~ • ~ 1 E + 0 1 2 • (I ~ E + C' 1 
• - ·- ~ 1 1 ··s- 01 :. . ~ ~ ~ + tl • ~· ~ + 
t.: 1 • - ,, 1 1 l' - - 1'"\ ] 
l_: • • "i !:. .a. V • \,! ~'. !.. + ,I 
~ :(=CJ 1 ~-~·~1 , .. -·· ···'- \.• -: ''...: = • 0 1 -;: · .. 1 ~ + C• 1 
··-·- ........... J 

- -·- !)] ~ snr•01 t.:.,::..+, ..;.. ="'L· ~ 

8.1iE+01 
8.5-tE+01 
8.f.:!E+01 
9.0~£+01 

9.21£+01 
9.3.;£+01 
~.~3£+01 
9.50£-!-0l 
a -~['''1 , .• :' t: ~ ~· 
9.60£+01 
9.6-;E+Ol 
9.68£+01 
9.i1E+01 
9.i4E+01 
9.7iE+01 
9.79[+01 
9.82E+Ol 
9.84£+01 
9.8f.E+Ol 
9.8f-.E+01 
9.90£+01 
9.92£+01 
9.93[+01 
9.95E+Ol 
9.97E+Ol 
9.9SE~Ol 

1.00£+02 
l.OOE•02 

3.(lfiE+Oj 
3. 4 :~r • o 1 
3.i5E+01 
4.04E+01 
-l • 3 OE + 01 
4.53E+01 
4.i2f+0] 
4.&9E+Ol 
s.c·~E+Ol 

5.12£+01 
5. :• 2 E + 01 
5.48E+Cl 
5.64£+01 
5.80E+Ol 
- cs~ 01 
0 .... -· 
6.liE+01 
6.37E+Ol 
6.61E+01 
6.85E+Ol 
7.13E+01 
i.-iOE+01 
7.73[+01 
~L 08£+01 
8.50£+01 
8.93E+01 
9.42£+0] 
l.OOE+02 
1 . (10£+0 2 . 

MASS 
2.97£-04 
5.82£-04 
1.15£-03 
2.21E-03 
4.39£-03 
9.58£-03 
2.09E-02 
~.-t6E-02 

9. C•3E-02 
1.6~E-Ol 

:.!.6~£-01 
4.C2E-Cl 
:. QO~-rl} . . . . - \,: 

0 ~.-::E-01 ... •• "1 \ . 

: . 1 ~E+(;O 
J.fiE+C:O 
: • :. ·~; :: + C"• c 
: . t~ FE+ ( (' 
~-. 7 f'1E+ C.·O 
• c t. r • ~~ C ....... ,. ' - ... 

: • - ~· :"' + ,., .. , 
.... - "''' - .-.c.---.r. 

• '. C• .t - ..,, "-' 
t• • (..;- c '"' C· • 'i ... ~+ •,, 
c o·r•C"· "' • ... -i 'V 

l.l~E+C:1 

1.:7E+C: 
~ ·c- ~1 .l • '1 .t. - i..t 
l.~~~~n, . -T\ ~ 

1.6~~E+Ol 
] -·~·(\] . ,...,_~,. 
J • 8 :~ E+ 01 
1.94E+Ol 
.., (·...1~•(·1 ~. ,, -. 
~.1it:•01 
::.:~E+01 

2.-tiE+Ol 
::.65E+C:l 
2.85£+01 
::-.lOE+Cl 
~ . .;]£+01 
'.I - •J ~. c 1 ... • I "".- . J 

~.1~£+01 
4.~.":'£+01 

5.12E•Ol 
f-.i€E+Ol 
6.58£+01 
- ~ cr+o· 1.1" .1 

8.6CF•Ol 
l.Or-E+02 
]·. 0('•£.,.02 



~ 

CHNL 
< 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2 
13 
1 4 
15 
!6 
i 7 
] ~ .... 
~ CJ 
~ "' , ~ , \ _...., 

:.- 1 
, J , ~ 

,._ ·.· - ..... 
r ' 
~~ 
r, .": - .. 
:.6 .. -_, 
:::s 
::9 
~'. D 
~: j 

'"' '> ...... 
33 
2-4 
-.J ~--•' 
36 
3i 
38 
39 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 

... ?3 
• I -

.iii 

.835 

.B97 

.96-1 
1 . 0 ~~ 
1 • 1 1 
] • 1 9 
1 • ~ 8 
l.:~f· 

~.a.: 
1 ;: (J .. , .. 
1 • 7 1 
! . h ~ 
i ~c.: 
•• "' 0 

"': '· 
- • .J-.. ... -.- ~ 
~. = 
- o v 
, . . ' 
- • ~- -1 
t I I,.' ' ~ - . ._. "'' 
3. c :. 

I -' ' "' . - . 
~&; : '; 
, .. "''-

~ . 7 b 
' '· 6 '"": . \. 
, ') -
., • "" 4 

-i.f9 
~. [14 

5 • .; 2 - '• .... =-·. ~-
6.:;6 
~L i :i 
1.::3 
' • I I 

40 8.35 
-li 8.9i 
42 9.6-1 
~ 3 1 0. :~ 
-14 11.1 
-15 11.9 
46 12.8 
4 i ] :~ . 8 
48 1-L 8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 4.008 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
KUMBER SURFACE 

3.85E-02 2.38£-02 
2.09£-02 1.67E-02 
3.73£-02 3.45E-02 
6.44£-02 6.85£-02 
1.07£-01 1.31E-01 
1.i7E-01 2.52£-01 
3.11£-01 5.12£-01 
5.3iE-Ol 1.02E+OO 
8.44£-01 1.85E+OO 
1.07£+00 2.72£+00 
1.22£+00 3.56£+00 
1.36£+00 4.59£+00 
1.49E+OO 5.83£+00 
1.60£+00 7.22£+00 
l.iiE+OO 9.1££+00 
l.S~E+OO 1.1~[+01 

1 . £ 9E + C10 
l.bi£+00 
1 - {' ~ ... ,. 0 . ' ,. - . \) 

, -··r·"cl ... ,· - -r ,, 
. c:·- ''0 J • ..., ! .t.. ~ , .. 

] . -l t; £ + c 0 
1.::7E~tlU 
1 . ~~ f. E ~ :; 0 
t:.-:-~.E-Ll 

t5 • 6 ~ E- (J 1 
• (·-- 01 • I , .. - • 
""' Ill ~ • ..... .... 

:.~~£-{}j 

~~~~E-~ll 

1.21£+01 
J • ..;~E+Ol 
.. c~-·c·J J, :_:...,, 

l.E-?£.,.()1 
1.9f£.,.Cl 
~, ea- ·· · . .. ..,.. ·'. -. - --,.. ne;- ., 
.;..'-'.,~t.~...,:. 

:: . ~~ (} E:- ~ ~ : 
1.~]~~01 

1. 6 ii.+(ll 
; . ..;~£+01 
1. 2,~:-E-O~ 
• 1•-.r• .! ... :..~\.:J 

MASS 
1.77£-06 
l.41E-06 
3.11£-06 
6.64£-06 
1.36£-05 
2.83£-05 
6.17£-05 
1.32£-04 
2.58£-04 
-t.Oi£-04 
5.i3E-04 
7.93£-0-1 
1.08£-03 
1.44£-03 
1.9iE-03 
2.60E-03 
3 I) :, ';',.. 0 3 . -"-
3.~t'E-C:3 
• r: . - (' ., 

"'"J. (:-: =..- . . :. 
: • 6 4 E- C1 :~ 

6.~7E-C3 
- ' ' .- ,.. r 
I • "'1\·!.--'.: 

7 • f- =· =:- : .. : :J. 
2 .. :~::-.·j 
,... , , - ,, ,. 
e.-:.;.:.-v.: - ,,._ -~ 

; I :" ~ :. - \j ~, 

7.5.;E-Q3 
i . ~ t3 E- ~~ 3 
t: ; ~ t"'- r, 'J ..... . ..... -- \.•..., 

:: . 1 i E- ~) 1 ~ . i :-. ET (; 0 s . l f E- (J 3 
1.~8£-C1 b.l9£.,.00 ~.S~E-0~ 
l ., - - . l (J 1 '• - . (l" - " ,., - 0 3 • •., :: !... - :j 0 • - .t. T \.1 :, , ... ~ !:. -

1.18E-01 8.16£.,.00 6.~SE-03 
l 'l - E ,. 1 e: ' 3- · ,, 0 - '' " - n 3 .~~ -~ ~.~ ~'t'v t.v~~-v 

1.00£-01 9.~6E+OO 8.3iE-03 
s.ssE-02 9.:sr~oo 9.oor-o3 
7.72E-02 9.51£+00 9.E3E-03 
8.14£-02 1.16£+01 1.30E-C2 
7.26£-02 l.l9E+Ol 1.4~E-02 
6.52£·02 1.24£+01 1.60£-02 
6.16E-02 1.35E+Ol l.SSE-02 
6.19E-02 1.57£+01 2.35E-02 
5.i6E-02 1.68E+01 2.i1E-02 
5.63£-02 1.90£+01 3.28£-02 
~.9i£-02 1.94E+Ol 3.tOE-02 
- oa- ('? ~ ~o- 01 4 -6E O? 0 • J:.. - ~ .. - • - ... t ... + • => - -

-1.69£-02 2.~4E+01 5.~3E-C2 
~.GiE-02 2.80£+01 6.46E-02 
4.37£-02 3.03£+01 i.~OE-02 
1.20£-04 9.61£-0~ 2.56£-04 

2.96E+Ol 5.64E+02 5.i2E-Ol 

CUMULATIVE % 
~U~BER SURFACE 

1.30£-01 4.23E-03 
2.01£-01 i.l9E-03 
3.27E-01 1.33£-02 
5.45£-01 2.54£-02 
9.06£-01 4.86£-02 
1.51£+00 9.33£-02 
2.56£+00 1.84£-01 
4.38£+00 3.65£-01 
i.23E+00 6.93£-01 
1.09£+01 1.1iE+OO 
1.50£~01 1.f1E+00 
1.96£+01 2.62£+00 
2.46£+01 3.6~£+00 

3.00£+01 4.93£+00 
3.60E+01 6.5f.£+00 
4.24£+01 B.56£+00 
~.SEE+Ol l.O~E+Ol 
5.[;]£1-0! 
6.1or.,.ot 
6.tbE-Ol 
-:-.~:.::-rU1 
i . ';:.: E ~ ~~ 1 
~.~r.£~c~ 
:.. -·- ,. 
~ • :: .; .:.. - ,: J 

t: . ~-. (., E + ~ ·, 1 
~.c:;r~cl 

9.~CE~Gl 

9 ~~';'~(\} 
ow~-·' 

9 ' .. - . ''1 .~_,:...,\...· 

] . ~fi:+01 
l . t..; E-+ (! 1 
1.~iE:+C1 

:.: • :':. E-+ C· 1 
::. c:-·r.-01 
~-. (·t E+l-j 
~! ... ; : E ~ (J 1 
.. - -- ,. ., 
.. 1 • :. !.. -r ft. J J 

' -1 • ~J :. ~ - ~} 1 
I .; • :~ J E + [, 1 
' • . -- (' 1 • -of,:::.::.+·' 
'• ·L i~£+Cl 
-l.~::E+Ol 
5. c .. t: E + c 1 
f,. ~ C; E + 01 
5.:~5£+(11 

5. f;(J£+01 
5.br:£+01 
5.t-!3E+01 
l; • 0 0 E + v l 
6.~0E+Ol 
(i • -i 1 E + 0 l 
6. t1 :~ E ~ 01 
6.8iE+Ol 
7.15£+01 
i . ·15 £+ 01 
i. iS£+01 
8. l :1 E + 01 
8.~~~iE+Cl1 

8.SfE+01 
9.4GE+01 

!of.~ SS 
3.10£-04 
5.55E-04 
1.10E-03 
2.26£-03 
-1.6-aE-03 
9.58E-03 
2.04£-02 
4.35£-02 
8. bf·E-02 
1.60E-Ol 
2.60£-01 
3.98£-01 
5.8/E-01 
F.39E-01 
1.1bE+OO 
~.f.-t£~00 

2.~0E+OO 
•• \.,r.-;-:o~ 
- • ... '·'- T l1 

:' . ":' 1 E"' 0 (I 
~.7('£.,.0G 

: . • ~ .; :::"' 0(.) 
-:.1 ,f.,.{;C 
: • ;:. :.: E + C . c; 
~ • ~. E E ~V~-
• • ........ r .• 
! • .! ll-~,·..1 
1 ,._ .,. 
~. _:: :.~l.i! 

: •. ; ~ E-r C· i 
l.? • .;E~Cl 
l.b~E+Ol 
, - ('- - 1 " • . "; !:. ~ l; 

1. efE•t•l 
l.~c£.,.(;1 

::.07E~C·l 
~. :::·.iE+Gl 
:'.2;E+Ol 
2 • 5 {! E .,. 0 1 
2. f,i£+01 
~.~OE-rOl 

J.1:E+Ol 
:~. 4 3 E+ 01 
3.'iCE+Ol 
4.17£+01 
.a • t. .; E + ~J 1 
5.2~£+01 
: . • h f, E + 01 
f.64E.,.Ol 
7. ~· C E+ C 1 
8.f9E+01 

9.~or~cn 

9. ~l~l[+(:] 
9.60E.,.Ol 
9.6~£+01 

9.fb£+01 
9.71£+01 
9.7-i£.,.01 
9.iiE+ul 
9.79£+01 
9.82£+01 
9.8.;£+01 
9.86£+01 
9.88£+01 
9.90£+01 
9.92E+01 
9.9-1£+01 
9.95E+D1 
9.97E+01 
9.99Eoi-Ol 
1.00£+02 
1.00£+02 

1 • (.' 0 E + (! 2 l • 0 C; E + 0 2 
l. 00£+02 · l. OCE~02 

CHNL 
< 
1 
2 
3 
4 
5 
6 ,.. 
I 

8 
9 

10 
1 1 
12 
1 ::! 
l l , ::; _..., 
! 6 
~ I 

~ F 
~ :1 

I(\ -... 
r 1 

, , r ~ 

': ' - ... . 
- j .. :. - .... . .. •· -•.• 

,, Q -.... 
~9 
~ . ... 

,_, . ..... 
•,? .... _ 
'J "..; 
oJ OJ 

:: l 
:~ 5 
~J 6 
:Ji 
~· 8 
.. q 
.J •• 

.ao 
-1 1 
·i 2 
-13 
~.a 

.a5 
-16 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.777 
.835 
.897 
.964 
1.03 
1 • 1 ] 
1 . 1 9 
! . ~ 8 
l.:.i8 
] .~8 
l . ;: ~ 
1 . 7 1 
~ . f: .. ~ 
1 • ~ E 
. . "': 'I 

:.:.:.F 
I = - . , ..... 

:.: • b ·1 
~ . b ~' 
~.(·f: 
• ' r -

... '-' 
... :1') -. ""'-'J - ,, .; . . t: 
.; . 06 
..J,ji 
.;.69 
f..C.4 
- • 'J 
~.-! ... 

5.82 
6.26 
() . i :1 - ") .. 
I , - ,1 

' • : I 

8.:~.5 

8.9i 
9.64 
:i 0. J 
1 1 . l 
ll . 9 
12.8 

4i 13.8 
48 14.8 

) 15.-1 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 4.009 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TI~E: 500 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIOf\:S 
NUMBER SURFACE 

4.12E-02 2.56£-02 
2.62E-02 2.09£-02 
4.06E-02 3.75£-02 
6.80E-02 7.~3E-02 
1.18E-01 1.44£-01 
2.15E-01 3.05£-01 
3.55E-01 5.85E-01 
6.41£-01 1.22£+00 
9.90£-01 2.1iE+OO 
1.25£+00 3.16£+00 
1.40£+00 4.10E+OO 
1.56E+00 5.26£+00 
1.i3E+OO 6.76£+00 
1.85£+00 8.33E+OO 
2.05£.,.00 1.06E+Ol 
2.l9F+00 1.31£+01 
") ' 1 ? E o Cl 1 - . - · 0 , 
- • - - .. '-- • :· "'1 !-. ~ • 

::.l7E•OO l.';'~E-01 

2 • 0 f E ~ ~· {) ~ • f.:: F~ ~ ~~ 1 
1 . ~ ~ r ~ t, u ~ . 1 :~ r ~ :: 1 
l.b7£.,.00 :.3~E~~l 
l • i :· F .;. ( ~ l, :; . ..; 7 E ~ ~, ! 
. :-:,r '·n r: ·c·;-_t·· 
..;. • "'" \.• "" "' "- - • -.: ·.) - .... .l 

1 .. , c~ r + ·~ ~i . . -
~ t e-; r- f; 1 
7 • ~ (J :: - ~·: 1 
/-' '·, r- r~ ~ 
.._: • I...' '-' ~ - ..... J 

-; . ..; ~: E - ~; 1 
3. ~~: E- ~ 1 
r, -~ • -, I ~- f\ 1 - '-"-

1 '6';'-(':1 • C• - ,. 

1.55£-01 
1. :-tsr- en 
1.:::::£-0l 
1.~~£-01 
1.04£-0l 

:: . ~ :: ~ - :: 1 
::: • : C E- C: l 
": ... ', .. .,.. C:: -.. - \ -
• --- r~ ..1 • J ~ :.. ~ \._.' ! 

1 - .. , ..- ,.... -
• :;v.t.~,.J~ 

. --- -· ~.~v~~~~ 

l.j}f.,.Oi 
~.6.;:::-oo 

9. 3 :H:+OO 
9.[.8£.,.~0 

9. 7 :~ E + ~,0 
l.l3£.,.Cl 
l.l1E+Ol 

MASS 
1.91£-06 
1.76£-06 
3.38£-06 
7.01£-06 
1.50£-05 
3.43£-05 
7.05E-05 
1.58E-04 
3.02£-04 
4.73£-04 
6.59£-04 
9. 1 OE-04 
1.~5£-03 
1.66£-03 
~.28£-03 
3.03E-03 
.... 81~-03 ..., . ... ~ 
-1.63£-03 
- . -- o~ ::l • 'i 0 ~- ,.1 

6. f<H:-03 
; . c 2 r- c::: 
8.if·E-03 
c ,, c ';'- ·~ . : 
... • ,. 'loo"- ......... .. ... a - -1 ; - ,; .:. . ' -

,. - t•, ': ~.~~!..-v ... 

S.S?E-0.1 
g • 91 E- c~:: 

s. 1 ~ £- ~; ~, - ,.., ,..._ ........ 
f • l ..;. t - l. ,1 

i.0:::£-03 
6.5-;:t:-03 
6. 8CE-C'3 
'i.~GE-03 

8.19£-03 
l.O::E-02 
l.CiE-02 

1.0~E-G1 1.~££.,.01 1.31:t:-02 
0 ~er 'l~ l '·nr n1 1 ~~r o~ 0 • ,.. 0 - '- - , - C T f.t •.,"" - \. -

~.06£-02 1.~~£.,.01 1.80E-02 
i . 8 SE- 0:! 1 . ~ (I E ~ 0 1 1 . 9 -i E- 0 2 
- -~- o~ 1 -o-·cl1 2 ~-E o~ leiCJI:..- _ .1 !.."" • ....-1- ~ 

i.54E-0~ 1.91£+01 2.85£·02 
7.32£-02 2.!~£.,.01 3.~4£-02 
o.79E-o~ 2.~9£.,.01 3.96£-02 
5.58E-02 2.1SE+Ol 4.0~£-02 
5.76£-02 2.E9E+Ol 5.1iE-02 
~.28E-02 2.i-tE~Ol 5.89E-02 
4.93E-0:! 2.96£+01 6.82£-02 
- - ? E C· 'J 3 8 ,.. E · 0 1 9 ' - E 0 ., :l.O .... -;- • .j T ,..,, - .... 

0.00£+00 O.OOE+OJ O.OOE+OO 
3.4~E+01 6.6~E+02 6.72£-01 

CUMULATIVE % 
NUMBER SURFACE 

1.20E-01 3.8iE-03 
1.96E-01 7.03£-03 
3.13£-01 1.2iE-02 
5.11E-01 2.36£-02 
8.52£-01 4.54E-02 
1.48E+00 9.16£-02 
2.51£+00 1.80£-01 
4.37E+OO 3.64£-01 
7.24£+00 6.92£-01 
1.09E+Ol 1.17£+00 
1.;9£+01 1.79£+00 
1.95£+01 2.58£+00 
2.4~£+01 3.61£+00 
~.99E+01 4.86£+00 
3 ·s- nl l' .-- 00 • ~ !.. .,. '-' l • "' I ~ -t 

~.22E+Ol 8.~6E+00 
1 e;c- ''] • '-- "] ..., • c "" t. ,. v J ... ; et. + .. ~ 
- ,,._ (] 1 ')·-·~· =-· • ., :" ~ + I , ~· 'i t. .,. ll l 

f. • 0 9 ::::"' ~·· 1 1 . t<~ E + 0 l 
~ ~-- '1 , o-- 01 o.u,=.-\.· ...... :::.• 
- ,.. 1 r r· 1 '. • . ,. E f· 1 •• :. _.,..,; • ..: .... ·,· +' 
- - tJ- .\- , •• -- .• '. 
' e • -! +V J - e t' ' !. ~ \• .. 

E.l~::::~c~ ~.:~E.,.C1 
e ... ·- . . . -. " -- .. ~ 

~ • (~ c: !: .,. (: 3 
, *"• I' - • l , 

:-c • ~ ~ - .:. ,. '-· • 
.. , • ,.., - . r ~ 

::. J. :.:.-,•J 
9 • :~ :: :: ... ~! :! 
9.~::!:+(1 

9 . .;SET0l 
~.~~::·:1 
~L~9E-(}1 

9.t:3E+C1 
9. 6 7 E + (; 1 
9.70E+Gl 
9 . i ~. E ~ 01 
9. 7tL'!('1 
9. i9E~01 
9.~1E+01 
9 • 8-1 E + (1} 

9.ec£.,.~1 

9.88£+01 
9.90E+Ol 
9.92£+01 
9.94E+01 
9.95£+01 
9.9iE+Ol 
9.98E+J1 
1.00£+02 
1.00£+02 

~-: •• , ~ ET(: 1 
·. - .. - . '·1 .: • : ..:·!.. ~ \..." 

, I'- .. • . ~ _z:..,.l' .. 
J.~:E-rC·l 
~. :,j E-~~1 

i . 7 C E + (j 1 
~ . ~ i E ·d: l 
f.C:£+01 
5.l6E+U1 
~ • ~· ~:: E ~ 0 1 
= ·-- o· ~.~~~T'! 

:, .t.~::r+Ol 
: . . i9E+Cl 
5. ~ E E.;.(: 1 
6.17£+01 
t: • .J(l£.,.01 
C.6::E+Ol 
6.b8E+Ol 
i.li£+01 
i.-t~E+Ol 
i.t:~£.,.(11 

8.liE•Ol 
8.56£;.0] 
a.~iE+Ol 

9.-12E-r01 
1 • 0(:£+ (1~ 
l.OOE+G::! 

MASS 
2.~4E-04 
5. 4 6£-04 
1.05£-03 
2.09E-03 
-1.33£-03 
9.-13£-03 
1.99£-02 
4.34£-02 
8.84E-02 
1.59£-01 
2.5iE-Ol 
3.9~£-01 
5.i9E-01 
~.~6E-01 
l.li£+00 
• E''~='•ro J. --·V 
::: • 1 f: E + C• 0 
n C.-- . 0 r· 
~·ot:.-rJ,I 

~:. tiSI+CO 
·~. €:.~.,.('.! 
~. i ~FT:···~J 
7 • (.. :. E- ~; C 

¥ - • r .. , 
L' - • • ~ ._.' ... .... -
c c..·;- ... -
.~ .... - .... 

l : .. -;- .. -, . - .. - . "' . 
.. , -·- " 
J • - I!::.-, ... 

l • .;(E~Cl 
J.:::E-t-C: 
l.t-..i:::~c~ 

1 • ; ·1 r +c.: 
1.~~[.,.~1 

1.S~E+(l 
., ( -- (;. • ,, ...... I' - . ,. - ~ 

:.: • 1 7 E + ~: l 
2 . ~~:: E + C 1 
::! .. jS£+(·1 
~ • f.: ~~ E + i: l 
~ • e ~·E.{; 1 
::> • 1 C E ~ :• l 
: • .;5£~(jl 
•.1 c r- · r. 1 
""" • <; \,..':. ~ \-' .6 

-i • 2 :~ E + 0 1 
1 -.- (11 1ol-tt..+ • 

5.:-'3£+01 
5. 9:1 f + 0 l 
E.iC£+01 
- - ,. E 01 I • :; ,_. .;. 

8 ~.C£+"li . ,. ,.. \.. -
1.00£-i-02 
].00£+0::! 



~ 
Ul 

LAST 

CHNL DIA 
< • 4 86 
1 • 504 
2 .542 
J • 581 
4 • 625 
5 . 6 i 3 
6 • i23 
; ,;;; 
8 . 83:: 
~ .B9i 

10 .?64 
11 ] . 03 
1 2 1 . ] 1 
]3 1.19 
1-1 1.:?8 
15 1.3~ 
] (" ] ! (. . ) • ·t ·-· 

~7 j.~~ 
, u - ._. 

1 9 
• I'\ 
~ ,, 
, , 
': ,~ 

~-
It • .' - ... .. , 
... '1 

::~ . ~ . .... 
~ .... 
~"7 

::s 
~9 
?.0 
:· 1 
32 
~3 

3 ·1 
... ::. 
'- ... 

~6 
Ji 
~~ 8 
~9 

40 
41 
42 
-1 3 
-14 
-15 
46 
-1i 
48 

j • ";' 1 
1 . ~.; 
] • $-18 
'; ~ f"": - ..... 
: . :.: t· 
' . --. -: . ; 
~.f.-l 
'·' (.: ·.; - . \.· ... 
.J , -... .. \.' ~ 

"') ,. -
'- • ._: I 

:..t. f\:.! 
~'. ; H 
~1 .. 0 6 
, '." -

"'1 • ~ r 

4.(9 
f:.Cl~ 

~ • ·~ 2 
: .. ~:! 
6.:!6 
f. • ; 3 
i.23 - --I o I I 

8 .. -
~ ... ... ..., 

8.97 
9.€4 
10.3 
l 1 • 1 
j l . ~ 
12.8 
13. 8 
14 . 8 

> 15.-1 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 5.000 
CALIBRATION: 01-01-1980 

DEKSIT\': 1 
SK 149 SAMPLE TIME: 200 SEC 

D I L . RAT I 0 : 1 : 1 EFFIC. CORRECT.: 01 

C'ONCENTRATIOt\S 
NUMBER SURFACE 

9.78£+00 
5.49E+OO 
7.83£+00 
1.06E+Ol 
1.35E+01 
1.68£+01 
1.94£+01 
2.16E+Ol 
2.12[+01 
1.95£+01 
l.i0E+f.1 
1. 53£+01 
1.38£+01 
1.:10E+01 
1. ~9E+Cl 
l. ~:~-E~Ol 
l.-ilE-i-0! 
1.J';"'£+('] 
o -:-•r..:.n" ,, • - J ._. ~ ' 

8 . f. ~: ~ • 0 (l 
$?.7(!:+0~ 
~ '":':"-'·(~ .. -' - \. .... 

~ =~:-.a.:··.n ,, ..... - ... " 
" .-.. - . ,, .. 
~- .:-l'·!:..--\•,1 
c; ~ •.; = ... ,, " 
............ ' - \'"" 

8 . ~ :~ r + c~ t! 
f.-4E-OD 
8.-J~E·r.o 
f: . ~ f. E- ~~ r} 

t:.:.::E-00 
7,f.iE+CO 
- Cl..,_ "'0 I • ' . ._, t. + \.I 

8.Cd~+OO 

6.06£+00 
4.39£+00 
7.23£+00 
1.13E+01 
1.66£+01 
2.39£+01 
3.19£+01 
-L11E+01 
4.66£+01 
4.93[+01 
4.98£+01 
5.16£+0] 
5.40E+01 
5.84£+01 
6.i3£•01 
i.99E..:.Ot 
9.80F•C1 
~.32£+01 
P.rzr~o:; 

9.~::!E..:.n1 

1. ::t-r•r:: 
J • ;; :: E- c·:? 
J • f,; r- r:: 
i . f f~ E ... ~~: 
~.c·£r~c~ 

2.::~t:~r.!2 

2.tf~-o: 
? ~c-~ ... .., 
- • 0 t"' t.. ..... ~ 
., "l' ' ' ::-- " r) .......... \,.- \.,-..., ·n;-·o.., 
'" • I\.'-~ -. 

.;. 09E+C'·~ 
4.7f.Eo;.02 
5. ~· i E ~ 02 

MASS 
4.51E-04 
3.69£-04 
6.53£-04 
1 . 1 OE-03 
1.i3E-03 
2.68E-OJ 
3.85E-OJ 
5.32£-03 
6.49£-03 
7.38E-03 
S.OOE-03 
8.91£-03 
1.00E-02 
1.16£-02 
1.44E-02 
1.84£-02 
2. 4 ::.E-02 
.., ..!C'~-n.., 
-·-.~·- '""" 
2.-iZ£-C2 
~ • ~ (' E - ·.) :? 
,.. --- ,, 
..:~ • ~- I .:. - \... ~ 

~ . !1; E- ( 2 
6 "' - ,. •; •\'\:..- ... ..'-

7 • "? f E- c· :2 
::J ,, , .. r- r· ,_, ..... -\ \., -
1. ('6E-01 
1.3C=:-t'1 
1.~6£-(ll 
1. ~4£-0i 
2.~:'[-01 
2.i:E-{·1 
3.-1iE-01 
4.36[-01 

8.3~£+00 5.65[•0:? 5.60£-01 
8.[2£+00 7.88£+~2 7.12!:-01 
0 f' : r • "0 '"' '' 'J - • ' '., 8 9 -: -- 0 • C • ) ', • ..,. \.I ~ t 4.. '1.' !:. \,.I ~ t • 1 t.. J 

f. iiE+OO 1. OEE"!"C3 1 .J3E~OO 
8.~~E+OO 1.2iE+03 1.4:?£•00 
8 • 9 :i E + 0 0 1 • 4 i E • 0 3 1 • 7 7 E oi- 0 0 
o ~1-.~,o l -=r-n3 "' ?-- oo ,. • .. t...,. l • ( '; .,. ..., ...... ( t. + 
0 ~·r.•OO "' o:.E•C3 ? o~;-•00 ... . • "" ... • . ' • ' . ~ • C\ " -

9.69E+rO 2.45£+03 3.67E•OO 
9.58£+00 2.80£+03 ~.5CE+OO 
~.7~E+OO ~.29£+03 5.6RE~OO 
9.8?E+OO 3.83£+03 7.l~E+OO 
1.00£+01 ~.52£•03 9.02£+~0 
1.04E•01 5.4CE+03 1.16E+Ol 
l.OiE+01 6.43£+03 1.4BE+01 
1.10£+01 7.65[+03 1.89£-+01 
o,r.OE+OO O.OOE+OO 0.00£+00 

5.4CE+02 5.10£+0~ 8.93£+01 

CUMULATIVE % 
KVMBER SURFACE 

1.81£+00 1.19E-02 
2.83E+OO 2.05E-02 
4.27E+OO 3.46£-02 
6.24E+OO 5.68£-02 
8.75£+00 8.94£-02 
].19£+01 1.36£-01 
1.55E+01 1.99£-01 
1.95E+01 2.79E-01 
2.~4£+01 3.70£-01 
2.i0E+01 4.67£-01 
3.01£+01 5.64£-01 
3.~0E+Ol 6.65£-01 
3.55E+Ol i.71E-01 
3.79£+01 S.P.~E-01 
-1.0~£+01 
-t.28E•C)] 
4 • 5 -i r + cq 
. --- . fl] .,.10!:_.,. .... 

].02£+00 
l.liE+OO 
l.3i[+00 
1. ~.fJE+OO 

HASS 
5.05£-04 
9.18E-04 
1.65E-03 
2.88E-03 
4. 8 2 E- 0~~ 
7.82E-03 
1.21E-02 
1.81£-02 
? ··J;:- 0" .... :"Jv_-.,, 

3.36£-02 
4.~6E-02 
5.:;:::E-02 
6. ~~ i E- 02 
i.68E-C2 
~-~~E-02 
J.j~E-01 
].-41£-01 
] . c E.~- f; l 

• oft- (l1 ~.-:!:..~ ] :·';-+(1(1 ] '"~"=--''1 ··-- ....... '• 
5.C~E~Ol 
f·. :·:r.+C~l 
f.-i::~.;-(1] 

f.C~£+01 
~.7sr~rJ 

~-. ~.G£-01 
f ] "-·'•] • -!:..- \.' 

r.::~E~Ol 
6 I • ~.I\ 1 .-t-1- \'J 

6. [~}F.+ 01 
6 . 7 5 E • c: 1 
G. SOE•()} 
i,(!~[+(ll 

- ]C-•01 I • • .t. 

i.25E+Ol 
i.50E+01 
i.f.UE+Ol 
i.S3E+Jl 
7.~9E•Ol 
8 .16£+01 
8.33£+01 
8.=-•0£+01 
8.f.8E+01 
8.86[+01 
9.0~£+01 
9.22£+01 
9.-JlE+Ol 
9.(;0[-t-01 
9.80£+01 
].(10£+02 
1.00E+02 

].?t~t:+OO :.:.:.FE-:~1 

:! . : 1 E + C 0 : . t~ :· !"" - C J 
~ • ~~ ; E ...., (; (: 
:::.(EE+2D 
') ":: - -. ( .,J. \•,)!:.+1.-. 

:~ • -1 f .::.;. .. _, (: 
:~ . ? C E + :'.' 0 
i . -i \' E + CtC' 
~ • ~ 6 [ + (tG 
f,.GCE•C•O 
6 . :-l :: E + n 0 
t . 1 :~. E + c~ 0 
P..Cf.E+CO 
9.1 f·E+~1r 
1 .05£+01 
].20[+01 
l . :{ 8 E + 0 1 
l. f:9E+Ol 
] . 8~£+01 
2.13E+01 
2.47£+01 
2.8iE+Ol 
3.35£+01 
3.90£+01 
4.55E+01 
5. :~CE+ 01 
6.j8E+Ol 
7.2-1£+01 

-8.f,OE+Ol 
1.00£+02 
1.00£+02 

·· · r • _ .... , 
.... . -. - ~ 

·-~ ~':.-:--_:--·. " ... •. - ...... - -.: . .... "' - . - \ . .. --- ... -. .. - .. 

i: . p !: ::- ( 1 
c: , ..... ~-
C'o t .. !:.--1~ 

1 . ~·· :.· F + ~ ~·· 

j . :, :. !. ... ri r 
1 . ~ ~ ::.;. (; :) 
l.!CI:~C:(l 
,. . , . - . c· -.;. • J :·::.- ~ ... ; 

:::.5~£+[0 

3.~1E:~C!C 
.: . 11 F+C 0 
f . 1 i F.;. c~ G 
~: • ~· -;- E + or 
'7.97£+00 
~.f'~E+OC 
l. ::f,E+O! 
~ --- "1 .L,.:"Itt.+\· 

J..~fE+Cl 
2. JF.E+01 
? • l 2 E • (. l 
:~.~2£-[:1 

~.~::E•Oi 
(. ., •: ;:- + ,, 1 

J ... -- ,. 

7.t.SE+Ol 
1. C•OE•r~ 
j .COE+C2 

LAST 

CHNL DIA 
< . .;ss 
1 • 504 
2 • 54 2 
3 . 581 
-1 .625 
5 .GiJ 
6 . 7:!3 
I • t ' I 

8 O"l• ...... ,. ~ 
9 . R?i 

1 0 . ?6·t 
11 l.C3 
12 1.]; 
13 1.!? 
11 ].:.P. 
1 :=: 1 • ~- s 
4 c..· 1 , (.' 
l '". l • ~ ...... 

1 - 0 .. . .. . ... . ~ 
.! t· 
• '-l ... 
.. - .... -.. 
:) 

~. , ~ 

- ·j 

., -
, ... - , . .. -
, ,. 
-'-' 
, ·. :; - . 
-~ 'j ,. \,. 

'i • • J 
._, •) 

.. ,, .. J 
..... ... ~ 
:q 
'·l :: .. ·' 

- :l6 
'•-'--, I 

:.:.8 
3~ 
40 
-11 
~2 

~3 
·i ·1 
j 5 . 

: . -; J 
, • I 
~ ........ 
: .... _ . .... 
- ... -
~- . : - . , ' 
~· . ~· --: 

- . ~ '' 

... I .... '-

"": , -'" . - , 

": - c 
• t • V 

.; . ~' {:~ 
' .. -

-• • '-' I 

.;.f9 
; • (l i 
=. ,, 
•.• "! -

:. <.: ,, 
•• '0-
c. • 5 ~: Ill .: 

f. 7 3 
;.::3 
! • ' , 

(} -· 0. ~ ... ~ 

8.9i 
9.6-1 
] 0 . ==~ 
l i . 1 
1 i • 9 

A 6 , ') 8 'f, J-• 

-1 ; 1 :' • 8 
-18 1~.8 

> 15.~ 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 5~001 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 

CONCENTRATIONS 
NUMBER 

9.08£+00 
5.09E+OO 
i.33E~OO 
9.93'E+00 
1.26E+Ol 
1.57E+01 
1.83E+Ol 
2.0iE+01 
2.04E+Ol 
1.88E+01 
1.6iE+Ol 
1 .5]£+01 
].-10[+01 
].321[+01 
1 • :H~F;+ 01 
l.-t2E+01 
i =.1[•()] 
.& • """ ... • • 

J. ~fE•f'l 
j • o C' E + r 1 
~.if'![ -I- :1() 
. -"''- . ('. 
!.v•.::..,.~:J. 

~ • ~! :-: c .... r~ : 
1. CCI•C·1 
: . 1 ~ E ~ ~; l 
: . c i ~.,. r: 1 
::., ~--;:-. ,., (\ 
•. • C•' -. ''\.' 

?. . 5~E~(}[, 
~. •:E~r~a 
P.t:.£+00 
~.2.;E+80 
9.08[~00 

9.lzE~oo 

9.39[+00 
~.; :·lE+OO 
9.8CE+OO 
},(,[:£+01 
1.02£+01 
1.03£+01 
l.04E+01 
l.Oi£+01 
1.09£+01 
1.12£+01 
1.1:~£+01 
l.l-l£+01 
1.16£•01 
].18£•(11 
1.22E+01 
] . 25£+01 
1.20£+01 
0.00£+00 

SURFACE 
.5.63~+00 
4.03E+OO 
6.~tE+OO 
1.06E+Ol 
1.55E+01 
2.~3£+01 
3.01E+Ol 
3.92[+01 
4.47£+01 
4.76[+01 
4.&9E+01 
5.9,9£+01 
:..4-lE-f-01 
f-.~6£+01 
7.16E•Ol 
8. :, ~ E • 01 
1.0EE+O:: 
1 . (l0:E+C~ 
9.2~£-0j 
j. O~E~f':? 
~ r; ·~ ~., !' ~ '; ... -'- "'-
: . _; t: E ~ ~::: 
1 .i~!:-C'~ 
:.! • l ~- E + C.' 2 
, ".;~~-,..,·" .... ._. -..·- ,. -
~ • :. (J [ + ~~ 2 
:.e-::~02 
':: ,. c. ';'". ,., ') 
'· . - .. _- '.-
:.i2t:..:.O:? 
~.1CE~02 
"' -z-·o" -t • I !:.~ .:, 

5.~8E•C'Z 
c ~"£·""' '-.; • .., .1 -r \.1 -

i.i9£+G2 
9.12£•0Z 
1.0iE+03 
1.26£•03 
1.47[+03 
1 --,-.03 .t .. ~-r 

2.0:-l£+03 
2.39E+03 
2.83E+03 
3.31£+03 
J.e5E+03 
4 -·-·o3 .OJ.t. 
5.33E•OJ 
5.32£+03 
7.50£-03 
9.00E+03 
O.OOE+OO 

EFFIC. CORRECT.: 01 

CUMULATIVE X 
!-1ASS NUMBER SVRFACE 
4. 19E-04 
3.43£-04 
6.12E-04 
1.02£-03 
1.61E-03 
2.50£-03 
3.63£-03 
5.08£-03 
6.23£-03 
7.12£-03 
7.87£-03 
8.79[-03 
1.0!E-02 
l.l~E-02 
1 . 5 ·lE- 02 
1 . S8E-02 
·~ 6 '; -:- - ,, ,., 
-· ~- \1 ... 

"' t~f-E-'1" - • • to -

2.f:£-02 
"",~ .... r,,. ; .• ~ c t.- "' ~ 

.;.c~::-c·~ 
~ .. : ::.::--'·" .. ,.,_ 
(.:. ,. ,. - , ... ,... 
: , t: ~ :.. - "' ~ 
~- . -:.. r- c~ 2 
~. C'.; E-01 
1.:SE-QJ 
1.~fE-0l 
l.i~E-01 
2.18£-01 
2.6~£-01 
3.20£-01 
3.99E-01 
5.10£-01 
6 --- 01 ~ .. , ... -. ,. ,, ~ 
8.2.;£-01 
1.0~£..:.00 
1.31£+00 
1.65£+00 
2.07£+00 
2.63£•00 
3.33£+00 
4.24E+00 
5.32E-t00 
6.65£+00 
8.Z~E.,.QO 

1. OCE+Ol 
1.36£+01 
1. i3E+01 
2.2:~E+01 
O.OOE+OO· 

1.57E+OO 9.46E-03 
2.45E+OO 1.63E-02 
3.72E+OO 2.7iE-02 
5.44E+OO 4.54E-02 
7.62E+OO i.15E-02 
1.03£+01 ].09£-01 
1.35£+01 1.60E-01 
1.71£+01 2.25E-01 
2.06E+Ol 3.01E-01 
2.38E+01 3.81£-01 
2.67[+01 4.6~[-01 
2.93£+01 5.48£-01 
3.18£+01 6.40£-01 
3.40£+01 i.40[-0j 
3.6~E+(l1 

3.8~[+01 
1.] :.::•01 
~.JiE..-01 
~ . r) .~ E ~ ~~~ i 
, - 1 r • i' 1 -1 e l ~ L • ,.1 

~. 8~;E+C 1 
~ . :! r: '£ .... J J 
r.:::~~~cj 
:. . ~ .. : :-- .. '\ . . . - ·.· -
~· • !:-. ~ E- Ci! 
~;. ::ur:-01 
f .. 97£-01 
6. 1 3 [•(l) 
f.. zcl::~o1 
G . ..;EE+Cl 
6.62[+01 
6.7iE•0i 

' 6 o·-·o· •• -tt.<r l 

i.10E+01 
i.2iE+01 
i.45E+Ol 
i.E2E+C1 
i.80E+01 
- ac- 4 "1 t .... c.t.v ... 

8.1iE+01 
8.36£+01 
8.55E+01 
8.75E+01 
8.94£+01 
9.1~£+01 
~.35£+01 
9.56E+Ol 
9.i8E+Ol 
1.00£+02 
t.OOE+02 

8.f:OE-01 
l .O~E+OO 
1.1fE~00 
:. ~:·E~Jo 
! .::t-~~r. 
l . f. F; ~- (: {~ 
1 . r ~ E ~ ~; r:: 
:::. ~ ·:-t ~:·( • ' •• J 
,. . ,. - ..... 
..:.. 1-!:-.· ... 

, , . ,, -' -; .. ~ .. \. -. ... ... ... . "" - ~ , 
./. . -. - . ... . . . 
::. 6 0~ • or-
.oi • ~·. ~: E + ·:• ~1 
~.f;:·.£•00 

=· . :; t~ ~ ~ ~ c~ 
~. ?.f.£+00 
6.75=:+00 
i.67E•JO 
8 --- ~o • I : !. + \.• 
1.0]£-;.CJ 
1.1EE•(:j 
1.3-H:•nl 
1.f.5E+01 
1.EOE+C1 
2.r9E+01 
2.~3£+01 
2.83E+Ol 
3.31£+01 
3.86E+Ol 
.;.:.1E+01 
5.27£•01 
S.lf;E+Ol 
i.23t.+G1 
8.~9£+01 
1.00E+02 
).0(:[+02 

5.i8E+02 5.9SE+04 1.05£+02 

~ASS 
4.00£-04 
i.28E-04 
1.31E-03 
2.29E-03 
3.84E-03 
6.23E-03 
9.70E-03 
1.46£-02 
2.05£-02 
2.73£-02 
~L 4 HE-02 
-l • 3 :iE- 0 2 
~.29E-02 
6.-13£-02 
i.90E-0:! 
~.i~E-02 
1. z:~E-01 
! . ~~E-C1 
1 . : ·i :: - c~ 1 
:.: . :: : E- C1 l 
:: • -+ :: E- ; 1 1 
:.:.~,r- .. ··~ 

:. :·-:""- r, "':. ,. . . - •.· .. 
. : .. ;.. : -l j 

: ... e· E- C•1 
r.:::E-01 
-:.~lE-01 
~.f~.E-Oj 
1 . 1 '7E.+f•(• 
1 .4:£+00 
1 . i :~ E + 00 
~. 1 J E+ (; 0 
~. 6(1[-+ 00 
~~.2:!E+OO 
.;.0]£+00 
5.~1E+Oa 
G. 2f;£+00 
i.f.i4E•OO 
~.82£+00 
1.:!::;E+01 
1.5f.E•Ol 
1.9€£+01 
2.4i[+01 
~.l0E+01 
3.90E+Ol 
~.9:E+C1 
{i ?·.~;-+01 ..... - .. 
i.Bi£+01 
l.OOE+02 
1.00E+02 



N 

~ 

.. 
. -.. ~ ' 
4 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 5.002 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 .. , 
8 
9 

10 
1 1 
12 
1 3 
1 -1 
15 
16 
] ~ 
] s 
1 q 
20 
:; 1 
') ') -... 
23 
::.J 
':• :. ....... 
26 ,, .. 
"' I 

28 
::9 
30 
31 
~2 
33 
34 
35 
36 
Ji 
~8 
39 
40 
41 
42 
-13 
44 
-15 
46 
-1i 
48 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
.723 
.;;; 
.835 
.897 
o964 
lo03 
1 0 ] 1 
1 . 1 q 
1 0 2 8 
] . =~ 8 
1 0 ~ 8 
1 0 :. ~ 

] 0 i 1 
1 0 8 .J 
1 . ~8 
r. .. ,.., 
- • J ... 

2.~8 

:? • 4 5 
'1 c. , 
.... 1."; 

::.83 
:~. 05 
3 .,-. ... ' 
3 :. ~) . "' ... 
3 . 'j 8 
4.0f 
-l • 3 i 
-L f:9 
5.0-1 
- "? ~. 'f .. 

~.8::! 

6.~6 

6.'i3 
- "3 , ..... 
; • 'j 7 
8 ,-.... 0 

8.97 
?..54 
] 0. 3 
1 1 • 1 
ll . 9 
12.8 
13.8 
14 . 8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCEJ\TRATIONS 
NUMBER SURFACE 

l.OOE+Ol 6.21E+OO 
5.70E+00 4.56£+00 
8.10E+OO 7.48E+OO 
1.10E+Ol 1.16E+Ol 
1.40E+01 1.72E+Ol 
1.76E+01 2.50E+01 
2.03£+01 3.33E+Ol 
2.31E+01 4.38£+01 
2.28E+Ol 5.00£+01 
2.11E+Ol 5.36E+01 
1.8SE+Ol 5.50£+01 
1.74E+Ol 5.87£+01 
1.62£+01 6.33E+01 
1.57£+01 i.08E+Ol 
1.63£+01 8.49E+Ol 
J. 7_.E+01 1 .05£+02 
1oSfE+Ol 1.28£+02 
1. 52.f+Ol J. :?2£+C2 
1.27£+01 1.J7E+02 
1.23E+Ol 1.31E+02 
1. :?'it+G1 1. r 7E+C2 

~tASS 

4.62E-04 
3.84£-04 
6.76E-04 
1.13E-03 
1.79E-03 
2.81E-03 
4.02£-03 
5.67E-03 
6.96£-03 
8.02£-03 
8.84£-03 
1.01E-02 
1.18£-02 
1.-11E-02 
1.82£-02 
2 •. n r-o2 
3.1iE-02 
3.25E-02 
3.3f.E-02 
4.0-IE-02 
5.17E-C2 

1.22E+Ol 1.8PE~C2 6.71£-02 
1.39E+01 2.:RE+r: E.73E-02 
] • : 0: r. J .., - •· ... · r> '1 , ~ ? - - ., 1 

• -f '· _ ... \ 1 - , I 0 !:_ ~ \.• ~ .& • .& '--. !:.. l' 

1 --c- C1 .. c···r•O" . 3··- 01 
• '-"' C· !:... + .: .. ~ • . ~ , - J • , ... t.. -

1.Z6E+Ol 3o2~E•02 1.54E-01 
l. 2iE+~ll 3. 'i2E+02 1. 89£-01 
l.2f.E+01 4.2~£+02 2.32£-01 
1 "6-·o~ . oc·-+0'1 ~ ~sr 01 • - .t....... J ..... ,.,. . ~ ... .:. • \,. ... -

1.21£+01 5.~iE+02 3.45£-01 
1.19E+01 6.1([+02 4.1BE-01 
1.:1£+01 7.26£+02 5.2PE-Ol 
1.23E+Ol 8.5~£+02 6.70E-01 
J.::7E+Ol 1.02£+03 8.56£-01 
1.~0[+01 1.20£+03 1.09£+00 
1.33£+01 1.~2£+03 1.3~E+OO 

1.3~£+01 1.6~£+03 1.ilE+OO 
1.3iE+01 1.~4E+03 2.18£+00 
1.39£+01 2.29£+03 2.76£+00 
1.41£+01 2.68£+03 3.4iE+00 
1.45£+01 3.15E+C3 ~.43E+00 
l.ECE+Ol ~.g1E+03 5.69£+00 
1.5GE+Cl 4.40E+03 i.OiE+OO 
l.~~E+Ol 5.13£+03 8.86£+00 
1 ~~~+~1 ~ n~-+03 1 12- 01 

• V '' - • \,; ... ll • \.' \,; J:. · e t.. -f. 

1.57E+Ol 7.r7r~c3 t.41E+01 
1.62£+01 8.43E+03 1.81£+01 
1.6iE+Ol loOCE+04 2.31£+01 
1.73E+Ol 1.20E+04 2.9iE+01 
0.00£+00 O.OOE+OO O.OOE+OO 

i.liE+C2 i.90E+04 1.39E+02 

CUMULATIVE ~ 
NUMBER SURFACE 

1.40E+OO 7.87£-03 
2.19E+00 1.36E-02 
3.32E+OO 2.31E-02 
4.85£+00 3.i9E-02 
6.81£+00 5.96E-02 
9.26£+00 9.13E-02 
1.21E+Ol 1.34£-01 
1.53E+Ol 1.89E-01 
1.85£+01 2.52£-01 
2.14E+01 3.20£-01 
2.41E+01 3.90E-01 
2.65E+01 ~.64E-Ol 

2.87[+01 5.~4E-01 

3.09£+01 6.34£-01 
3.32£+01 7.41E-01 
3.56£+01 R.7~£-01 

3.S2E•01 J.V~E•OO 

4.04£+0] l .1~E+OO 
4.21£+01 1.2~E+OO 

4.38£+01 ] .[][+00 
-1.f•6E+Cl 
~. ;::£+01 
1 ... ~-·r] 

•i • ~ "i!:.- ". 

5.14E•C!J 
5.3.;E+C1 
5.~·1:::+01 
=. 6Ct"+,..•1 
V • ,. - \J 

S.8i£+01 
f;.o~E+Ol 

6.21£+01 
6.38£+01 
6.55E+C1 
6.72E+Ol 
6.?0£•01 
7.0£[+01 
7.26E+01 
7.-15£+(11 
7.64£+01 
i.E2E•Ol 
8.03E+01 
S "1[.;.-1 • .:: "' . l' 

8.~4E+01 

8 6 :.~+,..11 . ,, -. ~ 
8.86£+01 
9.08£+01 
9.30£+01 
9.5:;£•01 
9.76E+01 
1.00£+02 
l.OOE+02 

1 "7 '\ r . 0 (' •. l -~ 

j . ~ ~ E + (; (! 
,... , ... - . ,., ,.., 
- • ..;. ...... t.~·.:u 
,., :,... - .. .... ,~=-•,;0 
~-~fE+OO 
'l ··()- lO ,, • .,.'. ,. !:.. + i 

·~ c :, ;- • C• 0 
"" • C' ,. - ' 

, ~c~•"t~ 
~ • '- c - \.' ll 

f.OOE+CO 
f.iOE+OO 
E . .;eE+OO 
7 . ..J('E+(~O 
g,4f.E+OO 
~.iiE+OO 

1.13E+01 
1.~"1[+(1] 

1. 5:!£+01 
1.76[+01 
2 • {~ ~ E + (, 1 
2.3?!:+01 
2.'i9E+Ol 
~.28!:+01 

3.83£+01 
-1.4~£+01 

5. ::.E+01 
6.14£+{!} 
7.;1£+01 
g;:;g[+(ll 
l.COE+02 
1.00[+02 

I 

MASS 
3.32£-04 
6.08£-04 
1.09£-03 
1.90£-03 
3.19E-03 
5.21E-03 
8.09£-03 
1.22£-02 
J.i2E-02 
" "9E-0" .... ~ .. 
2.93£-02 
3.66E-02 
4.50E-02 
5.:.tE-02 
6.82E-02 
f:.~:;E-02 

1.0e:E-01 
1. :~:r-ot 
1 -e.:- 01 •~v:..-

]. 8f·E-Ol 
:!.22F-Ol 
,. - (· E •·] ... t .· - ,. 

~.: • ::; ~-' E - 0 j 
• 1 'E-r,, 

""!' • ' ~ \· .. 

: (• u ~- L~'} 
" • . ,, A- , 

r.. ': (' ~- r, 1 
l~ • - '...... ,, • 

i.5fE-Ol 
9.22£-(1) 
1.12E+OO 
1 'J(."-+0(1 • ,, (;· t. . . 

1.f:E:E+OO 
2.0(;£+00 
2.5.;E+CO 
~.15E+OO 

:~.9~E+CO 

-l.~::r+eo 

6.1 ;,[+00 
i.7~£+00 

?.i0E+00 
1.22£+0] 
1. 5-1£+01 
1. ~;.E+01 
2. -~rE+ 01 
3.0~£+01 
:J . ~ {l[ + 01 
-1.9]£+01 
6.21E+Ol 
7.f6E+01 
l . f,0£+02 
l .OOE+02 

.; ... , 

TSI AERODYNAMIC PAR~~C-~E SIZER 

FILE ~AME: EPX2 5.003 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 200 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 .504 
2 . 54 2 
3 .581 
4 .625 
5 • 673 
6 • 723 
7 • 7 i 7 
8 . 835 
9 • 897 

10 . 964 
11 1 • 03 
12 1.11 
13 ].j9 

1~ 1.28 
1 - 1 ? 0 
lO "'"'n. 
l 6 1 . -~ 8 
j"; 1.59 
Jf-: l.i] 
1~ 1.8~ 

::o J.~g 

~1 ~-12 
, ! ,., '? ~; -.... o 
:3 ~ . .. :; 
~-~ ::.6-1 
2~ 2.R3 
::6 3.05 
:? 7 :~ • :: ; 
•;o ., :? 
- u ~·. ,J ... 

::g 3.78 
30 -L 06 
"">] I 'J• 
.__.. -t • ') •• 

32 -L69 
3 ~~ 5. 0~ 
24 5.-~2 
J;i 5.f::! 
36 6.26 
31 6.i3 
~ 8 - ,. 3 ,·, , . ~ 
J9 i.ii 
.;o 8.35 
-11 8.97 
-12 9.6-3 
~3 10.3 
-14 11.] 
.:15 ]].9 
46 12.8 
47 13.8 
48 14.8 

> ]5 • .J 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
NU!'iBER 

1.01E+01 
5.68E~OO 
8. 13.E+OO 
1.10E+01 
1.41E+01 
l.i5E+01 
2.03E+61 
2.30£+01 
2.29E+01 
2.13E+Ol 
1.89£+01 
1.i~£+01 

1.62~+01 
1.f.5E+Ol 
1.60E+01 
1.69E+01 
1.78£+01 
1.f,JE+Ol 
1. 2~[+01 
1. ::::;~+:')] 
l.~f£+01 

1. ~<?E•Cl 
].2.7!:+01 
] ''"•-.;.r·] •-4-.t. v 

1 ... --.,] 
•• ,:-. : !... ~ "'' 

1.2SE+JJ 
• 'J c.-+ 1"1, 
J .... 1.' t. . \: .. 

1.2~:£+Cl 

SURFACE 
,.6. 25E+OO 
4.54E+OO 
7.&~E+OO 
l.17E+Ol 
1.74£+01 
2.49E+Ol 
3.35E+Ol 
4.37£+01 
5.03£+01 
5.39E+01 
5. ~4 E+01 
5.89£+01 
6.32£+01 
6.98£+01 
8.34£+01 
1.C2E+02 
1.23£+0~ 
1.21[+02 
] 1:-.,,2 • .., .t. ~ \. 

1.~nE+C'2 
1.55E+Q2 
] ~ -- • r·? .ott. ...... 

~. 2f·E+C~ 
,.. - ...... - .• ~? 
...:. ll;t."'"': .... 

2.9SE+02 
" ,, 3 E · "? '"'•'- _,.V-. 
':l r--·o') "' • '-: : .t.. -r -

-1.20E+02 

MASS 
4.65E-04 
3.82E-04 
6.i8E-04 
1.13E-03 
1.81E-03 
2.79E-03 
4.03E-03 
5.6iE-03 
i.OOE-03 
8.06£-03 
8.90E-03 
1.02£-02 
1.17£-02 
1.39E-02 
1.79£-02 
2.34E-02 
3.06£-02 
3.2~£-~12 
~ '>C-.t.-~2 " . ~ .... ..... 

4.03E-~2 
:: 1 ')-- c ~· , .. ,. _t., ~ 

E.fif:E-C'2 
8.:9£-r.:: 
, 1~- ~, 
j. l·.t.-l•_ 

1 -~ ,.. r r. 1 • '-'.! .... - \,J 

J - ... - "1 . ~~·!:.-"" 
1.8iE-01 
2.29£-01 

· ~~-+('1 ~ eo- 02 '> o-E-"1 J.o.;.vt. · -t•,.~.t.+ -•C.I V 

l .,"-+C1 - ·1-·r•? 3 .,.._ Ol 
..... \.J t. ~ • .:.j !. ,.. \.' - • -t ~ t.-

1.17£•01 6.10E+02 4.l~E-C1 
, 1o- 01 - 1·- ·z - ~1- 01 
,j • .. !:. + ( • :.• ::.. + ... i :") • ... t..-

1.21E+Ol E.~2E+C2 6.£SE-Ol 
l.~~E+Ol 1.00£+03 8.42£-01 
1.26£+01 1.17[+03 ].06£+00 
1. ~PE+Ol j. 37£+03 l. 3-1E+OO 
1.31E+Ol 1.61E+03 1.CSE~OO 

1.33£+01 1.89E+03 2.13£+00 
i.35E+01 2.22£+03 2.6iE+OO 
l.~i'£+01 2.59£+03 3.36£+00 
~1-~lE+Ol 3.08£+03 4.29£+00 
1.~5£+01 3.67£+03 5.49£+00 
1.~5£+01 ~.25£+03 6.83E+OO 
1.47F+Ol 4.95£+03 8.55£+00 
1.49£+01 5.81E+03 1.08£+01 
1.53£+01 6.91£+03 ].~8£+01 
1.57£+01 8.16£+03 l.i5E+01 
l.EiE+Jl 9.65£+03 2.~2E+01 
1.6iE+01 l.l6E+04 2.86E+Ol 
O.OOE+OO .O.OOE+OO O.OOE+OO 

i.06E+02 i.65E+04 1.35£+02 

CU!-U.iLATI\"E ~ 
KUMBER SURFACE 

1.43E+OO 
2.23£+00 
3.38E+OO 
4.94[+00 
6.94£+00 
9.42E+OO 
1.23£+01 
1.56£+01 
1.88£+01 
2.18£+01 
2.45E+01 
2.iOE+01 
2.93E+Ol 
3.15£+01 
3.3iE+01 
3.61E+Ol 
3.87£+01 
~.08E+Ol 

4.2f.E+Ol 
..f • ..;;.\[+0] 
-~.flE+01 
-1 • 7 ~E + 01 
..;.~?E+Cl 

f,.JPE+Ol 
: ":C:~+'·l ,, • ... Co ..... \..; 

f,. £f.E~Cl 
:-.7-,iE+Ol 
5.~2£+01 

E.lJE+01 
f.\.2i£•Cl 
f. • 4 :~ E + C·l 
6.60£+01 
E.77E+Ol 
6.95£+01 
7.13£+01 
7.31[+01 
7.5(£+01 
i.6BE+01 
i.8iE+01 
8.0iE+Ol 
8.2iE+01 
8.4iE+01 
8. (~8£+01 
8.89E+01 
~-10£+01 
9.31£+01 
o -·-Cl ,,.:-: ... .t.+ 
9.i6E+Ol 
l.OCE+02 
1.00£+02 

8.1iE-03 
1.-41£-02 
2.39£-02 
3.92E-02 
6.19£-02 
9.44£-02 
1.38E-01 
1.95E-Ol 
2.61£-01 
3.3~E-Ol 
-1.04[-01 
4.81£-01 
5.63E-01 
6.55£-01 
i.6-1E-01 
8.9iE-Cl 
l.OEE+OO 
1.2~[+00 
] ··-t: 00 ·"'-+ 
1.:i~F+OO 

1 • 7 -~ E + 00 
1. ~-~E• (10 

2 •. :; t. E + CW 
~ . f :_; r + o :J 
~. . c· :: E + c ~ o 
:~ • .f f,E+OQ 
·~ ~ "! [ + v'" r) ....... . .. ,. \.. 

..t.~iE+(•O 

5.1]£+00 
- ,.,E ·o ~ .... : .... +li. 
ti.G:.:E.;.OO 
i.55E+OO 
8 . f :: ::: + (: 0 
9.95£+00 
1 .l [·£+01 
l . 3 :; E+ 01 
1.5-iE+Ol 
1.i9E+Ot 
2.08£+01 
2.42£+01 
2.82£+01 
3.~0£+01 

3.85E+Ol 
4.50£+01 
:, •) 6~ + 01 
"'. - -
6.16E+Ol 
- r'l".l£ 01 , . .;. ,. + 
8.-H~E+01 
1.00£+02 
1.00E+02 

MASS 
3.45£-04 
6.29£-04 
l.l3E-03 
1.9iE-03 
3.32£-03 
5.39£-03 
8.39E-03 
1.26E-C2 
1.i8E-02 
2.38E-02 
3.0~E-02 
3.80E-02 
4.6iE-02 
5.iC:E-C2 
i.O~E-02 
8.'iiE-C2 
lo10E-01 
1.3~E-C1 

1.f-~E-Ol 
l.SSF-C: 
:.:7E-n:: 
r'l ~EE-fl ... . 
:· • ; ~·: £- (.r J 
' •... t"- '•, 

.... --- '." .J 

:. ~·rF-Cl 
f . ;.;:. r - c 1 - -,, - ,. . 

• : -!:..- t l 

~.~:E-(1 

1.:t:E~C·!) 

1.-tjE.;.OQ 
l -,.-., . ..., • I~:... ... V\..] 

., J ..... E + ,-, 0 " . ,.' ' ...... 

? ~Q~•C•'' - • ' ,. - V 

~.::r~o:J 
• r, r. ':'" + .~. 0 
1. "" •. - \,: 

:.COE+CO 
€ ,.-~ ("i , L ~~ _+ 1., 
- (.;., E ~. C j • ('.. + .._, 
9.8i:t: ... oo 
1.23[+01 
1.55£+01 
1.96£+01 
2. ·HiE+Ol 
3.10E•Cl 
3.~[;[+01 

~.92E+Cl 
6.~:E+Cl 

i.f.P.E+Ol 
J.OOE+C2 
l.CCE.,.C2 



N 

~ 

CHNL 
< 
1 
2 
3 
4 
5 
6 .. 
I 

8 
9 

10 
1 1 
12 
13 
1 ~ 
15 
16 
1 i 
l £ 
1:-f 
::u 
::1 
,..., '; ... -
I I '.J 

-""' 
r· I _; .. -' ~ -•' 

:.' 6 .. -..; : 

::s 
• C.• ---
:~a 

3i 
"!? .... _ 
33 
:·'.4 
25 
36 
'J
v I 

38 
29 

LAST 

DIA 
.486 
.504 
. 5·12 
.581 
.625 
.673 
.723 
.ii1 
.835 
.897 
.9£4 
1.03 
1 . 1 1 
1. 1 9 
1.:?8 
1 . :H~ 
] • ~ f: 
1.~9 

1 . i 1 
l • E -i 
1 ,. ~ ....... 
I; 1 IJ -. " -::.:.t, 
'~ = - . , ... 
, • :· 1 

- • "') "'1 

'' (.' ') 
-. 4..• .... 

,, , .. ........ \; :. 
.L:.: i 
·.: : '· ....... -
'J - -
...... 4 ~ 

~.05 
I ~-

1 • ~ I 

~.€9 
:..o.;; 
5. ·1 2 
3 , I') .o_ 
c.::c 
6. i :i 
;.~3 .. --.. . ; ' 

~0 8.35 
41 8.97 
4 2 9. 64 
~3 10.3 
44 11.1 
-i5 11.9 
.;6 12.s 
47 13.8 
48 14.8 

> 15.-t 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 5.004 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIONS 
Nt:MBER 

7.19£+00 
4.02E+00 
5.69E+00 
7.71E+00 
9.90E+OO 
1.23E+01 
1.41£+01 
1.60E+01 
1.59£+01 
1.4iE+Ol 
1.29£+01 
1.19£+01 
1.11£+01 
1.06£+01 
1.12E+C1 
1.19[.,.01 
1 '}-- '01 ·-•:.+ 
1 • (,.; E + 0 1 
8 •. ; 6£.,. 00 
~.18E+00 
t. o :.1 E ·dlO 
b.~iE+OO 

f. o 2.~.·E+('0 
, -~-.r.A 

~ • ~ .= !. ,. "' u 

8 . :; ~ :: + ~) ~; 
8o~5~+00 

8o~EE+OO 

b . .; lE • ~:C 

SURFACE 
4.45E+00 
3.22£+00 
5.26E+00 
8.19E+00 
1.21E+01 
1.75E+01 
2.32E+01 
3.03£+01 
3.48E+01 
3.73[+01 
3.i8E+01 
4.01E+01 
4.33£+01 
4.i8E+01 
5.81£.;.01 
i.15E"'01 
8. ~ ('E+ 01 
8.3.;[+0J 
- c ,,_ 01 :.c..;..t.-t 

8 - .. E "'l • I ~· -!- '..i 

1. Off.,.G:? 

MASS 
3.31£-04 
2.71£-04 
4.75£-04 
7.94£-04 
1.2iE-03 
1.96E-03 
2.80£-03 
3.93£-03 
4.85E-03 
5.58£-03 
6.08E-03 
6.93£-03 
8.04£-03 
9.54E-03 
1.25£-02 
1.65E-C2 
2.18£-02 
') ?'J_t._f)'J '·-- \.-

:!.~-i:::-0:: 
::. 6 SE-(: 2 
.. : • ·i I :--- ' ? - ..... _ 

1.25£+02 4.4fE-02 
1. ~~ E+CJ:; f·. ~::::E-C::! 
1.8~£+02 7.45£-02 
::.e~E+O:! ~~-~lE-C:? 

~.lf£+02 1.02£-01 
2.~br~o2 1.~6£-01 

~.8~F"'02 1.55£-01 
Cl • .. - o o 3 - c· - · c ? 1 9 • - ,, 1 v.;t.JJ:...+ • .J 1:._~ _ • -,::..-'--

0 r ' 1 - · 0 0 'J 61 - r.? "> ''J "f'" 0 1 
C' • ") - t...,. • .J • £..,. "' .. - • - 0- -

- s ,, r r1 o 4 o c f'" " ? '} - 6- ,. 1 
I o • +~.J • ~-+1..•- - • I :..-~,.. 

8 r. r- ' 0 0 1 8 ''-+ C I') 'l :. 0- ,.., 1 • \.: \.J f.._,.. "1 • "-' ,t_ -. u • "' !:. - V 

0 ~·r·oo - --r·ot') 1 -c- r, o.v; .,. o.o; .,. - ~.j :..-v. 
(; ,. ,. - 0 0 6 6 1 - c '} - - -- 0 1 o.~L~+ • ~+ ~ ~.01~- • 

8.3fE+OO i.i~E+02 6.9SE-C1 
8o56E+OO 9.1~£~02 8.88£-01 
o.e~E+OO l.07E+03 1.12r.,.o0 
8.72£.,.00 1.24£+03 1.39£+00 
8.83E+OO 1.45E+03 1.i5E+00 
8.H6E+00 1.68£~03 2.18E+CO 
9.09£+00 1.99£+03 2.78£+00 
9.5CE+00 2.41£+03 3.60£+00 
9.35£+00 2.i3E+03 4.39£+00 
9.39£+00 3.1iE+03 5.48£+00 
9.5GE+OO 3.i3E+03 6.92£+00 
9.i3E+OO 4.38E+03 B.i4E+OO 
9.90£+00 5.15£+03 1.10E~Ol 

1.02£+01 6.12£+03 1.41£+01 
1.C6E+01 7.32£+03 1.81E+01 
0.00£+00 0.00[+00 0.00£+00 

4.i6E+02 4.93£+04 8.61E~Ol 

CUMULATIVE % 
NUMBER SURFACE 

1.51£+00 9.04£-03 
2.36£+00 1.56E-02 
3.55£+00 2.63E-02 
5.18£+00 4.29£-02 
7.26£+00 6.i5E-02 
9.8~E+OO 1.03E-01 
1.28£+01 1.50£-01 
1.62£+01 2.12E-01 
1.95£+01 2.82£-01 
2.26£+01 3.58E-C1 
2.53£+01 4.35E-01 
2.78£+01 5.16E-Ol 
3.01£+01 6.04£-01 
3.24£+01 i'.OlE-01 
3.4iE+Ol 8.19£-01 
3.72£+01 9.f4E-01 
3.99£+01 1.1-iETOO 
~ • ~ l E • 0 1 l o 3 1 E.,. Cl 0 
1.~~E+Ol 1.47E+OO 
4 . f, C E + (: 1 l o f. f/E: + C• 0 
.; . i -i£+01 l. J: fE+LCJ 
' 0' - · (I] ....... _t..y 
5 • l :. EL 0 1 
f.;~~£~()! - ..... - , .. Oo::;:..+\..·..1 
:"\ I.' ........ I ~ ... - ( 1 
'- '._, .. __ I 

5oSiE+01 
6 r. ;: :" • f, 1 . \•"' - . ,, 
6.~2;~01 

6o-iCE:+D1 
6.56[!;..(;} 
6 -~~'01 • I ~i t. 1' 

6 • 9 C1E + 0 1·· 
i.07£+01 
i. 2::E+Ol 
7.43£+01 
7.6lE+01 

. i. 79E+01 
i.98E-!-Ol 
S.l6E+01 
8.3fE+01 
8.56£+01 
8.i5E+01 
8.95£+01 
~.15£+01 
9.36£.,.01 
9.:.6E+01 
9.ieE+01 
1.00[+02 
1.00£+02 

:!.l::E+£0 
•; , ·~ =-·'·.r-•"i~-·1..\J 

2.~CE ... f:[J 
~ , , .... r--\.·\. :~ •. ~ J - . 

.. 6: ;- .. ( .. , 
~· •, "' - • I l1 

-i.1::::+ro . .. ' - .. - , ~ 
~ i I .: !,. + l.i ;_, 

5 • .; t: E + c, o 
6. 1 :·. £ + O:'J . 
6. ~~::: + (!0 
i.S::E+JG 
:.~.of£~oo 

1 • (: -i E- 0 1 
1.::tE+ul 
] 'Jc'-·(•1 • ~· CJ .t. ..,. ' 

1.t!CE+01 
1.FfE+01 
~. 1 f:!:+01 
~.-i9E+01 

::!.~~[+01 

3.2.8£+01 
3.~H£+01 

4 • :. f E + 01 
5 .. 3.;£+01 
6. 2 ~~ [ + 0 1 
7.::7£.,.01 
8.~l[ot01 

1.00E+02 
1.(:0[+02 

~,;..ss 

3.85E-04 
6.99£-04 
1.25£-03 
2.1iE-03 
3.6-IE-03 
5.92E-03 
9.1iE-03 
1.3iE-02 
1.9-iE-02 
2.59£-02 
:~. ~9E-02 

.;.)0£-02 
:a. 0 ~~E- 0 2 
6. l .j E- 0 2 
7.58£-02 
9. 5 (lE- 0 ~ 
1.20E-O: 
j 0 -l££-(;1 
l. i~E-01 
:.: o C: 3 E-r: l 
:.-t~E-Oj 
r r-r (;" _.:::· .. -·.! 

.. t" - :. , ...... ".: ~- .. : ... 

., o 1 ~ E- (d 

= . =· :- E:- c ~ 
.. -·- ') :..·. • ' - !:. - ,) 

g.18E-01 
?.~SE-01 
1 • ~ := :: -r cj C; 
1 • .; F t: • (1 0 
1.~1:t:Tll0 
~ ,, ) [ (1 c 
- , - T ... ~ J ., -. - . oc ..,, ~..:.!:T J 

:~ . :~ i E"' 00 
4 • 1 bE+ (J 0 
5.21[+00 
b.f.J!:+OO 
b.j::£+00 
l.O:E+Ol 
1. 2';'£+(i] 
1 -<,:- Q1 • :; ... ~.!: + .. 
2.01E+01 
') ::, ') ;- ' 01 -•1W_..,.T 

3ol6E+01 
3.~t:E+Ol 

-i.86£+01 
6.:;6£+01 
io~C£+01 

1.00E+02 
l.OC;£-tG2 

CHNL 
< 
1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
1 1 
] 2 
13 
J 1 
' -,; ~ 

: t 
' -. . 
:;, c: 
1 ~ 
:· ~) 
:: ) 

:...J 
:. 1 . :: - .. 
, : .. _o 
, . -- , 
' ~ ..; - ~· 

:.9 
:.o 
:n 
~~ r; ... -
:~ ~ 

::. 4 
'J ::. ......... 
·. (.' ... u 

;j/ 

:J8 
::;g 

LAST 

DIA 
• 4 86 
.504 
.542 
.581 
.625 
.673 
.723 
.ii1 
.835 
.897 
.964 
1.03 
1 • 1 1 
1 • 1 9 
l.2S 
l . :. 8 
1 • .; 8 
lo~9 

l . i 1 
! 0 ~· ~ 

l . ~ ~ 
: . l 2 
:.:.:e 
,. . : 
- • , 'e.l 

,~ r- \ - ...... .., 
r ~ •, - . """""'"'' . ,. ~ 
j 0 ~· ~ 

:.1 • :.! -;-
"'! : r. , .. ' ~ 
=~ . i b 
-ioC(:; 
• "'J -

.... • ..., I 

~. £ y 
3 . () i 
:; • ~ 2 
: ~") 
'· . """'-
6.26 
6.i3 
7.23 
- --I • I I 

40 8.35 
~1 8.9i 
-i2 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODYSAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 5.005 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SCRFACE 

7.36E+OO 4.56E+OO 
4.15E+00 3.32E+OO 
5.83£+00 5.39£+00 
7.88E+OO 8.37£+00 
1.02£+01 1.26E+Ol 
1.25£+01 1.78E+01 
1.44E+Ol 2.37£+01 
1.62£+01 3.08£+01 
1.61£+01 3.53£+01 
1.48E+Ol 3.i4E+Ol 
1.29E+Ol 3.i8£+01 
1.18E+01 3.9iE+Ol 
1.0iE+01 4.18E~Ol 
1.01£+01 4.55E+C1 
1.02£+01 5.29E+01 
1.09£+01 6.~2£•Cl 
1 1 ·r 01 - c~- o· 

• "1 + .. '·-.j~~ '.1 

9o~6E+OO 704~[+0] 

io::t:E+OO fo~SE+Ci 
; 0 :; ..; E.,. f; o ; 0 .s :: r + (• 1 
i . .; ~ E .; ~ ' 0 f . :· :: E -:- (q 

-; • 7 ~ET {l c; 
j . (-: ! [ T f) ~~ 

B. :-~E-E-0.) 
::· • L ~ f :: ~ c; c· 
';',17't:-('0 
7 • ..; :: ~ ... {l {) 
- ., 'J r ' .-. r 
I , ._:. , · "- ..,. \I \J 

: . : ~ E ~ (; 0 
U • 9 1 :i: 'i" (I (; 
6.iC.E;.C0 
6. f;(':£.(•0 
r , .., - ') '' ~·.oe!..T\v 

,... 1r·- 00 ;. u~+· 
-, 1 •• ;- + ,., 0 ......... _ ~ 

~ .. r-•• J\ ... .-.:''l 
~ . -

-: -.,·.;-_,., ... "' "'- . \,.-
:. f SE-~::: 
1.-::::~c~ 

1 o SS:E'TC:: 
:.17!:~(;:: 

20..;";[~(;:2 
'· ~ ~ r- ~-~ 'Y -. '""-- ,, -
:~.]![+;~~ 

::;.~::r:.,.c:: 

~ • 1 : r ~ C' ~ 
. - -..... 0 'J -,.il!...-r-

- ··sr c "'~ :.c. -r~ • 

6 :- c -:- (·, ,, 
•vv-T"",.! 

MASS 
3.40£-04 
2.79E-04 
4.87E-04 
8.12£-04 
1.31£-03 
2.00£-03 
2.86E-03 
3.99E-03 
4.92E-03 
5.60E-03 
6.08E-03 
6.86£-03 
i.i7E-03 
9.08E-03 
1.14£-02 
l.50E-C2 
] 0 6;--C? . ~ - -
1. 9i£-O~ 
2.00E-D2 
~.~lE-02 

~.O~E-C2 
3. 9(';£-~:2 
-;. ~-~E-c·:: 
G • :: 0 ~ - ~~ 2 
- - (!- ,. ~~ 
'· •o:..-v_ 

Ct a . -::- r, 'I 
c;.. • .,I-s- ,. -

1ol~~:E-01 
] . 3:.E-C!l 
1.6fE-01 
1. S'€£-C1 
~.~9£-CJl 

3.0Q£-01 
3.i-1E-Cl 
t - CJ- ,, 1 .... lo!..-v 

5.96£-01 
i.~tE~oo :.;fE+O~ 7.53E-Cl 
- ··1£ ~o 9 o·ro"'~ 9 ·1- 01 :.~ ~V . l-~. .~ L-
7o39£+00 l.O~E+03 1.18£+00 
i.26E+OO 1.~1£+03 1.4CE+OO 
i.38E+OO l.~O£.,.C3 1.8lE+00 
7.~5£+00 1.66£+03 2.30ET00 
i.84E+OO 1.99£+03 2.97£~00 
~ -,- oo I') ?--.o~ 3 62E oo I.~~~+ -·-~L. ~ • + 
7.i1£+00 2.f.OE+03 4.50£+00 
7.81[+00 3.0~£+03 5.65£+00 
i.89E+OO 3.55£+03 7.09£+00 
8.26£+00 4.30!:+03 9.21£+00 
s.3or~oo ~.9BE+03 1.15£+01 
8.59E+OO 5.95£+03 1.4iE+01 
O.OOE+OO O.OOE'TOO O.OOE~OO 

4.31£+02 4.08£+04 i.C8E+Ol 

CUMULATIVE X 
NUMBER srRFACE 

1.71E+OO 
2.67E+OO 
4.03E+00 
5.86E+00 
8.23£+00 
1.11E+01 
1.45£+01 
1.83£+01 
2.20£+01 
2.54£+01 
2.84£+01 
3.12£+01 
3.37£+01 
3.60£+01 
3.84£+01 
-i. 09£.,.(J] 
4. 3f,[+Ol 
~.57£.,.01 

i.75E-t01 
~.9::E~Cl 

:..C9E-Cl 
~·.:~-=-+('1 - . . 
:. -J: E-r~.~ 1 
~.t.:£~~··1 

5. ~::E-r( 1 
t~ . ~~ J E + (: 1 
6.l~:E~Cl 

(~ • 2 5 =: T (j 1 
E. [·~E~CJ1 
6 • € ~· E.,. C 1 
C:. ~ r t' , ''1 ~= • -., ~ - ~ \1 

6 0 (;- ''1 • ..., ... , t ~V 

i.J5I+01 
- .. ,, - (' 1 
'·~~.!.~~ 

i. ~ ~:E~ 01 
7.6f£+ul 
:.g2:::"'e1 
7.99£+01 
8.16[+01 
8.3-iE~Ol 
8.51£+01 
8.69E+Ol 
8.8iE+01 
9.05£+01 
9.~3[+01 

9.~2E~01 
9.61£+0] 
9.80£.,.01 
1.00!:~02 

l.OOE+02 

1.12£-02 
1.93E-02 
3.25E-02 
S.JOE-02 
8.38£-02 
1.2iE-Ol 
1.86E-01 
2.61E-01 
3.48E-01 
4.39E-Ol 
5.32£-0] 
6.29£-01 
7.32E-Ol 
8.~.;£-01 

9.i3E-01 
1.13E+00 
1.~3:::.,.oo 

l.f:lE+OO 
l.t:::r.,.oo 
l • (. 7 E + 0 (! 
:! • J : £ ~ (;(I 
:.: • :~;E.,. C Q 
:.:.{.5--E~f•(~ 

-- ,.t .~I :J •. ,t_-:"" ... •• ... • 

.. :., ";'"- .' .. "'. 
" . " -- . "-" " 
:, . ~- 7 ~ ~ :; [.· 
, :rr·-.r 
"t • " ,. A.-~ l/ :..J 

: . • :! 1 ~.,.(l() 
f. I ::. (, E + [) () 
~~ . f: f. E + J : 1 

i . 4 3 E + Cr (J 
C.• ' 'J- (• 0 c· • ..:."t..+. 
9.t:o:: ... oo 
l.lCE+C1 
l.:::t:£.,.01 
1 • .;:::~01 
1. C:7E+Ol 
1.93£+01 
~.~3£+01 
' • - E 'll ~.:.·1 + ... 
') ~..~- E 01 .. • •• I + 
:i.-l6E+01 
4.ClE+01 
4.65[+01 
: .. ;()£+01 
6 1')-- 01 • "' I~+ • 
i. ~·::::::+01 
El .• ~ 4 E+ (J 1 
1.00£.,.02 
1.0CJE+02 

~SASS 

4.79£-04 
8.74£-0-1 
1.56£-03 
2.i1E-OJ 
4.56£-03 
i.38E-03 
1.1-tE-02 
1.71E-02 
2.40E-02 
3.19E-02 
4.05£-02 
5.02£-0:! 
n.1::E-02 
i.40E-02 
9.00E-C:? 
l.lJE-Cl 
1 . :~ ~ E- (! l 
loEii-Cl 
1.~5E-0l 
~.:.;E-Cl 
:.7~£-(·] 

2.:-:-E-Cl 
: ... ~7F-C} 
;0~:-E-(: 

: . ~= ~ ~ - c:. : 
- • .~::a_(~~ . - ... - ~ 

F.£~F-C~ 
, (' ~ ~ ... (: (: 
~ . . ' - ~ 

1 0 :-. ~ [.,.('(I 

1 • f. E E ,. c~ c 
l.~:.:E-.(:0 

::.3-i£-r(:(i 
•; i./";;"-(.f -.V I- 0 ..... 

:~. ~: [ + 0 J 
.;.3~!:+00 

5 • . J 5E + 00 
~. 7 e E+ ( C' 
E • .;-1r~oo 
!.Cf:E-tOl 
1 • 31 E + (ll 
1. 63£+01 
2.0f:£+01 
~.56£+01 
3.~0[+01 

4.00[+01 
5.00E'T01 
6. :"OF+ 0 l 
- 9 '• E · r.1 I o ~ '!"V 

.. oo;- ... c•') Je -T ·-

l.OC£+(.2 



N 
0 
00 

CHNL 
< 
1 
? ... 
3 
4 
5 
6 
i 
8 
9 

10 
1 1 
l 2 
1 ~~ 
] ~ 

1;) 
lf: 
1 7 
i 8 
, tl ... 
:o 
r; , .. . 
,, .. , 
,. ') ...... 
2~ 
,.... -~) ,, -
_1.,"1 

:.!i 
28 
29 
30 
31 
32 
33 
~·\4 

35 

LAST 

DIA 
.486 
.504 
.542 
.581 

6 ?"" . ..~ 

.673 

.723 

. ; 7; 

.835 

.897 

.964 
1 • 03 
1 • 1 1 
1 • 1 9 
1 • 2 8 
1 . :!. ~ 
, • 0 
... • -! C' 

1 . : 9 
1 • ':' 1 
j . H -l 
1 • ~ 8 
:2 • 1 2 
:.:.28 
,.., .. 
... "' =--~ 
2.6-i 
2.83 
:~. 0 5 
'J ,.., -._.,_I 

~ :',? , .. ' ... 
~i. 7 8 
-LOS 
-L3i 
·1. 6 9 
5.0-1 
5 • ') • '1 ... 

5 (.! ') .C' ... 

:-,6 6.26 
3i 6.73 
38 i.23 
39 ;,;; 
4o 8.35 
41 8.9i 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
-16 12.8 
47 ]3.8 
48 14.8 

) 15.4 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE ~A~E: EPX2 5.006 
CALIBRATION: 01-01-1980 

DENSITY.: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CO~CE~TRATIONS 
NUMBER srRFACE 

5.60E+00 3.47E+00 
3.18E+00 2.55E+00 
4.~9E+OO 4.15E+00 
6.04E+OO 6.42E+00 
7.77E+OO 9.54E+00 
9.60£+00 1.37E+01 
1.11E+Ol 1.83E+Ol 
].2-1E+01 2.35E+01 
1.23E+01 2.70E+01 
1.13£+01 2.8iE+01 
l.OOE+Ol 2.93E+01 
9.0?£+00 3.07E+01 
8.3~E+00 3.2~E+01 
7.9it+OO 3.59£+01 
8.27£+00 4.30£+01 
~.iC'E•OO 
a ')-:--.eo 
fi,l .... ~ t.. . ' 

7.-!5E•80 
6. C 1 E +()(I 
• C'''f•(l"~ 0 • C· - • '-' \1 

5.9:.:r-..oo 
fi I i f E' ... j c: 

~.2:![+01 
6.~0£+01 
f,. ~f.E+Ol 
:.56£+01 
~.:iE+Ol 
-, ·.; {', -t. ... 0 1 . ' "' . 
8.i8[+0l 

MASS 
2.58£-04 
2.14£-04 
3.75£-04 
6.22E-04 
9.9~E-O~ 
1.53£-03 
2.21E-03 
3.04E-03 
3.i6E-03 
-1.29£-03 
4.iOE-03 
f-.30£-03 
6.05E-03 
i.16F.-03 
0 ~')-t.-03 -. ~ .. 
1 ? 0- ('\ ,, 

• - t. -l,-
l.:,sr-o2 
1. 59£-0:! 
l.f.PE-C:! 
1.:;!1[-('2 
2.~1E-G2 
3.12E-0~ 

C~~ULATIVE % 
NU~BER SURFACE 

1.66E+OO 1.09E-02 
2.61E+OO 1.89E-02 
3.94£+00 3.19E-02 

. 5.i3E+OO 5.20E-02 
8.04E+OO 8.20E-02 
1.09E+01 1.25E-01 
1.~2E+Ol 1.82£-01 
l.i9E+01 2.56E-01 
2.15£+01 3.41E-01 
2.49£+01 4.31£-01 
2.i8E+01 
3. o~,E+O 1 
~.30£+01 
:l.. f,4£+01 
3.i8E+Ol 
~.O~E+Ol 
-1.22E+Ol 
-~. 5~£+01 
J.7::E~Ol 

..J.B~f+Cl 
5. r~t:E+Oj 
~:.:;:.:+Cl 

5.2~E-01 
fl.l9E-Ol 
i.21E-01 
8.3-lE-01 
9.6?.£-01 
1 • 1 ~ E + (' 0 
1 ·~ ·~ ';:'. r-. 0 .......... _.u 
l. 52E+00 
1.iOE+00 
1.F9E+00 
'l J';;-..,r.n 
'. -- • \.."\1 

-:1 ·; u r + e o -. -- ... -
&.' ~ - - n 0 1 r • - 0" 3 o o E 'l 2 • . . - • .. 1 ,_: • ,~ 1 !:. • \ .· • .... · = 1:. ;. _ • ~, .. - l :- • -: "1 !.. . \. r 

,: -,... ;- ... 0 .
Lo ~~-· d 

6 • (-i ~ 'E + 0 (l 
6.4~E•OO 
5.87£+00 
: c'J;-."ro. 
,, I V'-'-. \,:V 

5.7-1E•OO 
5.8j[+00 
5. !;::!£~00 

l. ~6E•02 
, •]-·('? ... -1 t.• -
1 . .:; ~: E + (~ 2 
1.71E+C'2 
1.94£+02 
2.26£+02 
2 • .:J8E+02 

. , -r c·, ~ • • I - , ..., 

5.20E-C:2 
i.03E-02 
8. 6 7E-(.\2 
1.06£-01 
1.3~E-01 
1.57£-01 

5.~0£+00 2.81E+C2 1.90E-01 
~.4f.E+00 3.28E+C2 2.39£-01 
5.45E+OO 3.i8E+02 2.9fE-01 
5.~9E+00 ~.40E+02 3.iOE-01 
5.6:£~00 5.19E+02 4.6~E-Ol 
5.iOE+OO 6.08E+02 ~.91E-01 
5.68£+00 7.00E+C2 7.31£-01 
5.i5E•OO 8.18E+C2 9.18E-01 
5.78E+00 9.49£+02 1.14[+00 
5.91£+00 l .. l2E+03 1.45E+OO 
5.69£~00 1.29£+03 1.80£+00 
6.05£+00 1.53£+03 2.29£+00 
6.02E+CO 1.76£+03 2.83£+00 
6.07£+00 2.05£+03 3.54E+OO 
6.07£+00 2.3iE+03 4.39£+00 
6.18E+00 2.78£+03 5.55£+00 
6.27£+00 3.2€£+03 6.99£+00 
6.~8£+00 3.89£+03 8.96E•OO 
6.74£+00 4.6iE+03 1.16£+01 
O.OOE+OO O.OOE+OO O.OOE+CO 

3.JiE+r2 3.19£+04 5.52£+01 

• f,"'-·('1 ~-~ • I .~ t. .,_ I 

5.8~£+01 
~ 'i)~ "1 •.· • cl. t. + 1.' 

6.1';'£ ... ()1 

6.34E+C1 
6 ·~r•ol • 0 J- • I 

f.f.BE+Ol 
6. 8·i E• 01 
7.00[+01 
i.lf.E+Ol 
i.32f+Ol 
i.-i9E+Oi 
7.65£+01 
7.8:.-!£+01 
8.0CE+01 
8.1iE+01 
8.35£+01 
8.52[+01 
S.iOE+Ol 
8.88£+01 
9.06£+01 
9.2~E+Ol 
9.42E•Ol 
9.61E+01 1 

9.80£+01 
1.00[+02 
t.OOE+03 

~~ • l :: E + 0 0 
~~.; 6E + 00 
-l • 0:: E + (, 0 
~ • ~· f: E + (>() 

f·.li£+00 
5. 8f:E+OC 
6.€f.E+CO 
i . = .. ~ E + 00 
0 --- (" 0 • 0 , !:.. + ) '-' 
~.7i:iE+()0 

1 .1lE+Ol 
1 . 2 ~;£ + 01 
1.-liE+C1 
1.6~£+01 
1.9-j£+01 
'} ') , ...... 0 1 ._ • ._"It.+ I 

2.59£+('11 
3.00£+01 
3.48£+01 
4.03[+01 
4.6iE+Ol 
• 4 ., ~ 01 ~t ...... -..+ 
6.29E+01 
; . :·n E+01 
8.53£+01 
l.OOE+02 
1.00£+02 

~tASS 

.J.68E-04 
8.56£-04 
1.53E-03 
2.66E-03 
4.46£-03 
i.24E-03 
1.12E-02 
1.6iE-02 
2. :~ 6E- 0:2 
3. 1 ~( E- C 2 
=~. ~~E-02 
-l.95E-0~ 
6.0-l[-02 
i.34E-02 
?..OlE-O:: 
l .l2E-OJ 
l • -f 1 E- C• i 
1.6~£-Gl 
l. St.E-01 
:: . ~ ~ E- C·1 
:_: . 7 f E- {! J 
. , •;.':;-_;~~ . . .. '"' ..... ' ~ . . . - ( . 
··-.·~-!:.- • 
~.S~E-f~ 

5.1iE-C1 
- . ~~ ~ r- o: 
~~ • ~ :. E- C i 
l.O?F•C;t 
1 • :·; :.:. t: -r C· C: 
1 . f~ 1 r + (; n 
1 • ~f.E + (<: 
::.:·?F.+CO 
,, ~ ,., .. ;- ..;. [; f.• 
~ ......... -
~·. ~ s E• r o 
~ . .;.n:+r.~ 
5.f.]~·(r. 

6 ,. •- [I • ~ .... t...+ i ~ 

8.:,JE.;.C(' 
1 .-~r.r+"J • \• \,; - V 

1. :l.2E+Ol 
I ] • 65E+Ol 

2.06E+l:l 
2.57E+Dl 
~.21£·0~ 
-1. C•l F+C!J 
5.0::E•O: 
6 ?t.·;- .. -1 ·-0-·l 

i.~lE~Ol 

l.00E+C2 
1.0CE+C~ 

CHNL 
< 
1 
2 
3 
4 
5 
6 -, 
8 
9 

] 0 
] ] 
1 2 
] 3 
~ ·~ 
}:) , ~ 
~ ... , -; ... . 

• • I 
J ~ 

:s 
,. ~ 

, ~ ,~ 

, .I 

. . . 
- j 
•.. : 

. . . 
~ ~.) . -
:.t: 
. (.! 

. ' 

· .. · i 
•; ,_, 
.. , .. , ...... 
'I • .,:. ·i 
') :. 
...... 1 .... 

~J (:) 

~7 

.?.8 
J9 
-~ 0 
-J 1 
42 
13 
4 ·1 
·1 5 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.6i3 
-?3 • f ... 

.ii1 

.835 

.89i 

.964 
1.03 
1 • 1 1 
1 • 1 9 
1 . :! 8 
1. ~: R 
1 • ~ g 
, : ':.l 
.I ' • I '. 

] I 71 
1 ,: • 
J • ~. ·t 

] • !.-. 3 , . ,., 
~ • .!. -
, . , .... 

. w -.- .... 

:: . ~ ~-
, l: • 
-I "- 'J 

:: . ~: ~ . . . . \..' ~ 
r.-

'J ~ , 
, .... -
.. - .. 
.... .. ~ .. 
•! t :I ( ~ 
I -

! • .•. ~ .. 9 
."=~ •. :• ~ 

; .. ~; ~ 
. ( ,, 
;).('._ 

t.' • ; t-: 
'" • £.. \,' 

t.• - 'I 
\; • I V 

;.~3 

I , I I 

8.35 
8.9i 
9.£:4 
l 0. J 
j J • 1 
1] . ~ 

-Hi 12.8 
47 l~L~ 
48 14.8 

) 1~-~ 
TCTALS: 

TSI AERODY~AHIC PARTICLE SIZER 

01-01-1980 FILE ~AME: EPX2 5.007 
CALIBRATION: 01-01-1980 

DE~SIT\': 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUMBER 

9.40E+OO 
5.36E+OO 
7.6~E+OO 
l.03E+01 
1.32£~01 
1.64E-f:Ol 
1.92£+01 
2.16E+01 
2.16£+01 
2.00£+01 
l.i6E+Ol 
l.60E+Ol 
1.48E+01 
1.39E+Ol 
1. -13£+01 
l .~:,Et01 
1. :~:~E.;.Cll 
J. :27E•OJ 
1. ~~7!:-fJ] 
J r "-"-(I l ... i '· ~ . \.• 

J • r··r- E + o 1 
~ • :· ~ E: + (l : 

SURFACE 
5. s,3£+oo 
4.629£+00 
7.06£+00 
l.09E+01 
1.62£+01 
2.33E+01 
3.16E+01 
4.10E+01 
4.i3E+Ol 
5.f)7E+01 
5.i3E+Ol 
5.40£+01 
5.76E+01 
6.2iE+Ol 
7.42E+Ol 
8.72£+01 
] '16:"•(~'> . \. .... ' ... 
1 r"l')"t"e.r"l2 

I \•-- • \1 

9.90E-01 
1 1 (\- . (•" .. . \...':. ... "' .:. 
• 31-·Q'> j. _t,-._ 
] : ~ ':" .. ,, ,, . " \,.- ,. -

!1ASS 
4.34£-04 
3.61E-04 
6.38£-04 
1.06£-03 
1.69£-03 
2.62£-03 
3.81E-03 
5.32£-03 
6.59E-03 
7.5~£-03 
8.26£-03 
~.33[-03 

1.07E-C2 
l.25E-02 
1 r.c-;-_0., . , . ...., ~ .. 
., n1:--r2 - • \1 - ,, 

,., (iJ:-_"., -. ',.- \.·-

~.i~E-0~ 
:. ~:3::-r:: 
? ~~~-,...·" '-'•"-- ,,_ 
~.:?j~-~~ . - , - ,, ,.. 
~ .. ... -... 
" . " -- \.-

CUMULATIVE X 
NUMBER SURFACE 

1.56£+00 
2.46£+00 
3.73£+00 
5.44£+00 
7.64E+OO 
1.04£+01 
1.36£+01 
1.72£+01 
2.08E+Ol 
2.41£+01 
2.70E+01 
2.97£+01 
3.21E+01 
3.~-1£+01 
3.68[+01 
3.92E+01 
.;.1€E+01 
~.3~E+Ol 
-1.=:7!:+01 
4.i~E+Ol 
4.~2E+01 
: • ,, :-- (l] .. . .. \ -· 

9.69£-03 
1.68£-02 
2.86E-02 
4.67£-02 
7.37E-02 
1.12E-01 
1.65E-Ol 
2.33E-01 
3.12£-01 
3.96E-01 
4.8lE-01 
5.7]£-01 
6.67E-01 
7.71£-01 
8.94£-01 
1.04£.;.00 
1.2::E+00 
l. 39E+OO 
1 •. - c· c • :' :·!:. + ; , 
l. i~E+l:Cl 
l ,. •- . •. n ....,. •,,. ~\-'V ... "'-
:; • ~ ; E-. ~·: () 

MASS 
4. 12E-04 
7.56E-04 
1.36E-03 
2.37£-03 
3.98E-03 
6.4iE-03 
l.OlE-02 
l.51E-02 
2.14£-02 
2.86£-02 
3.65£-02 
~.::3E-02 
• ··~ 02 :".~=·-~ 

fi.i4E-02 
E• ,, • - 0 •• . ..._ ...... , 

' ... ' ... -
1 .r:::r-r11 
1 ., '7,...- 0 1 • - • .I:. 

:.~:E-01 
1 -(;- 01 .! ... .:.-

,, , 1 ':'- 0 , .. _,_ . 
, • ,. - ,_ 1 . .. ".- . -. "-' .. -- ... 

~ . - .. , , 
:... • I ,· ::. .., '-- ;. 

: • : ~: E • ~~ 1 . c.-·- .. ,.. 
J • 0 ::'.!:.. + l· '- - . ~· 7 E- ~ ~ f; • ~ F E-+ Ci J •! :. •: :- • r. ·'' ~ • t' _ :, 1 

- I ,, .. •• ' \, \ I • • ... 4 • ; .. 

l.J?E:+C~l 
i ........ ;"'_'~1 
~•4·.·-·V 

~.'5=:•01 -- ,, , : . f ~!....,. '-'-
=-, , 

~ . •.• .. - .... 
.... ·~- . , .. 

..!•\ .. !..~\.l 

~.f::L·~:~, 

:; • ~· :: ~ ~ (J 0 
9. 72-E+~·~~ 
9.7~£-00 
] • L<::. + () ] 
l . ~·1 E-t' 1 
j. ~i~£+{;1 

j 

- ··-·c>l ' . -..! • '-'v .... • 

1. GGE:+Ol 
l.CiE+C1 
l.Of:E+C'1 

'l.lOE+Ol 
1.1-iE+Ol 
1 .1~£+01 
1.15E•01 
l.l8E-t01 
1.:f-;E+Ol 
1. 21£+01 

~ I : .; E .. ~~ :! 
. . . t- ' ,, , . , - ~. , -·. -· ....... 
2 . 5 .sE-;::.: 
:= • ~i f !: ~ 0 :.; 
") . ,._ ...... ' • -: c, t. .;.. c. 2 

I, f, • -
' V l !_ .. '~ '". ~· .. 

1 • I•- _. ,•, 
..,.~~!:.-\~ 

: f·! t·, .. _. -' 'I 
~..' . \ "''- ' ' -
E • 3 ~ E ~ (;:! 
~ -.- "'J ._,, t~t.~v .. 

8 0 , r . ·~,. • -t ~ v..: 
2. ~ ~ E + c~ 2 
1.11£•83 
1.2SE+03 
].51£+03 
1.76£+03 
2.06E+03 
2.4lE+03 
:!.89E+03 
3.3~E·03 
3.9or~o3 
4.59E+C3 
5.32[•03 
6.29E-t03 

o.::E-~~: 

:. ~'2E-~:l 
.. ,..., -- ~ .. 
_,..:.r!.- ... :1 

...... - ~ . 
- . ~ l·:..- ' ;. 
:.?c::-c~ 
, " :. ':"'- :' ": - . " "'- ..... 
:::. 7 9E-C:: 
~~. ~ f:E-01 
~.::BE-01 
• ,...c- "'1 .. , ... -'-' '. ~-- " 
E.iiE-01 
~: . .; ~· E- C 1 
l.~er~oo 

l.~~£+00 
1.iOE+OO 
2.12£-tC'!O 
~.66[•00 
2.3C:E+OO 
~. 3 :~E+CO 
· .. -r·oo :: • .!1 .,. 

6 -·••"'0 • 1*1- " 

8 : .. ~.no • ,. J ._ \.. 

:i.C6E~Ol 
4 3~t". "'" .1 • , . ._~V .A. 

1 ···-·ol - ·o~·c3 ~ -.,r·r1 • .: ~ .t . I • _, "" -...... · .:. • I ,, ..,. .· 

l.29E+C1 8.97[+03 2.22E+01 
0.00£+00 O.OCE+OO 0.00E•OO 

6.~lE•02 6.02E+O~ 1.CrE+O: 

= _;..· .. -.-.(~~ 
... • • -- ... .£. 

~ . t·: E ~ (i 1 
:.~:E-C·1 

f..J:..E•U: 
~~ • 1 ~~ r- 01 
c:. ~,·-·C'l \,; • ..:'1 -~ ~ • 
~ - .. ;- (11 \.··~~~-+ 
6.6~[+01 

6 o·-·ol • ~· ;. t. 
i.OlE+Cl 
- 1 ro- "- ') 1 I , C•!. \. 

- 3·- c·1 lo ::r.+• 
7.5::£•01 
7.69E+Ol 
i.Si£+01 
8.05£+01 
8.23E+01 
8.41E+01 
8.50E+Ol 
8.79£+01 
8.98£+01 
9.1SE+Ol 
9.38E•Ol 
9.5f:E+Ol 
9.i8E+Ol 
].00£+02 
1.00£+02 

,, ... · =- .--·i:. -·'-'"-....... - "·" 
~ . .. ... .. "' . ' . - ... . 

._. - .. -
" • I ;_ :, ._, t'; ;! 
~ . : (: E • L C · 
~ . a~~ r ~ ~~ (' 
~·.f_;~·!~J{I 

€.2.;E+0,0 
7 . 0 7 E. (J(I 

8.0;£"-(l(l 
8.lfE+OCI 
1.Cf£+01 
1 . 2 (I E. ... (I 1 
1.:~9£+01 

1.6UE+Gl 
1.85E+Ol 
2.1~E+Ol 
2.4f'E+Ol 
2.8~[+01 

3.37£+01 
3.9~E•01 
.:J.Si£+01 
• 'J • ;- G·1 :- • ~· ., - + 
6.2~E•01 
7.26£+01 
8.51E""'01 
}.00[ ... 02 
J., OCtE•O~ 

··-~-: ~ ·- . . - ' . . . - , . 
. • ~ .... ! -t.~ .; 

~- . t ·: r- o J 
~. ~- ...:E-{tJ 
:.C:jE+OU 
1.:.1£•00 
1 . r LE ·<H; 
• t ,. - • 0 
~ • ·- .;..!.+U 
::.~~[•00 
~.7~E+OO 
~J.~~E+CO 
-1.:8£-t-(10 
:1.20!:+00 
f . ..;HE+OO 
e.C'9E+CO 
i.01E+Ol 
l.26E+Ol 
j. :.sE+Ol 
~.OC£+01 
2.~·][+01 
3.lf£+(1] 
·~ ~~: ~ • 0] ' ... ....,_ 
4.!-'7£-01 
- 'I~- 01 t:: ... • : ~ + . 
i.83E+Ol 
l.OOE+02 
, ~~oo:--o? .. ' .... . .. 



~ 

LAST 

CHNL DIA 
< • 486 
1 . 504 
2 . 5·12 
3 • 581 
4 • 625 
5 • 6 73 
6 • i23 - -- ~ I • I f I 

8 . 835 
9 • 89i 

10 .964 
11 ].03 
1 2 l . 1 1 
13 ].]9 

14 1.28 
1~ 1.~8 

lF. i.~8 
!- J,~::f . ... ~ -. 
..: ~- ... : J 

1 :J 
·~ " -,. 
:: 1 

•; . -,. 

:.:~ . -•, 
~ (1 
.... -
- I 

:e 

J • ~ -l 
: . ?6 
I 0 , ,._, 

-•J-

~.::F 
I"• • --·-i=-· 
:.: • l: .J 
.... ~'} 
- I\. V 

~i • (; 5 
·~ ,., -
..... - J 

•J :: ') , .. "'-
:.:~ ~:.7s 

:i ~) ~ . () 6 
=~ 1 ~ . :·~ : 
Z2 ~.69 
~· :i 5 . 0 -~ 
~ ·i ~- • 4 2 
~5 ~.82 
:Hi 6.26 
~1; 6. i 3 
.,8 - ?3 V I • ~ 

:~9 i.ii 
40 8.35 
~1 8.97 
-12 9.64 
-13 10.3 
4 -1 1 1 • 1 
~5 11.9 
46 12.8 
47 ]3.8 
48 14.8 

> 15.4 
TOTALS: 

TSI AERODYKAHIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 5.008 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 200 SEC 

DIL. RATlO: 1 :1 

CONCENTRATIOKS 
NUMBER SVRFACE 

6.04£+00 
3.38E+OO 
4.83£+00 
6.55E+OO 
8.3iE+00 
1.05E+Ol 
1.22E+Ol 
1.36£+01 
1.36E+Ol 
1.26E+01 
1.11E+Ol 
9.9iE+OO 
9.13E+OO 
8.56E+OO 
8.~.6E+OO 

R. ~cn=:+PO 
0 ·~ c- (1 0 •.• ,•ot.+ 'l 
i.r:er.·00 
(~ ,, r.: :- + .• , ') 
, .. -\.~- '"'' 

3.i5E+OO 
2.i1E+OO 
4.46E+OO 
6.97E+OO 
1.03E+01 
1.49E+01 
2.00£+01 
2.59E+01 
2.98E+Ol 
3.18E+Ol 
3.23E+Ol 
3.37E•Ol 
3.56£+01 
3.85E+01 
4.45E+C'1 
5.~8£•01 
t.·. :o:--.c~ l ..... ,_ . .. 

F.J::E•0l 
5 . 7 9 E- (~ l 

fi • [i l ::: + 'J 0 5 . 4 j E ... --~ :; 
f.:~E-00 i.fSE-~1 
s.~1r~no s.~Fr•r: 

EFFIC. CORRECT.: D1 

MASS 
2.i9E-04 
2.28E-04 
4. 03E-04 
6.75[-04 
1.07£-03 
1.67E-03 
2.41£-03 
3.36£-03 
4.15E-03 
4.i6E-03 
5.20E-03 
5.8~E-03 

6.62£-03 
i.G9E-03 
o r.. ~.;--c. 3 ...,,,,_ ~ 

1. 24E-02 
J.f.1E-D2 
l . ti~ £-0~ 
1 r·- C'"' ! • ·. :·!.- . ~ 
1. ?7F.-C':: 
::. ~.2£-(':~ 
:: . . 1 FE- 0:: 

CUMULATJ\•E ~ 
~UMBER SURFACE 

l.i2E+OO l.17E-02 
2.68£+00 2.02£-02 
4.05£+00 3.42E-02 
5.92£+00 5.60£-02 
8.30E+OO 8.82E-02 
1 .. 13E+Ol 1. 35£-01 
1.47£+01 1.98[-01 
1.86£+01 2.79£-01 
2.25E+Ol 3.i2E-01 
2.60E+Ol 4.i2E-01 
2.92£+01 5.i3E-01 
3.20E+Ol 6.i8E-01 
3.~CE+01 7.90E-01 
3.iOE+01 ~.llE-01 
~. ?.5!:+01 ·1. 0;'.£+00 
-l . ~ C· E + <' 1 J • ~ ~ E + 0 0 
1 4 --.,..,1 1 .• ,- "•0 .., • ..., t :_ -r \' • -! ..:. !:.. + \.· 
-1.f,~E•0l 1.62£+00 
_.. . f: 7 E • n 1 1 • F (1 E ~ (" 0 
f.O~F•OJ 

~.~lE•Ol 

f:.2~!:·01 

~. ~'~E+f;O 

2 . :: ~ r + r: ~! 
:. . f:::F.+ (•0 

MASS 
5.06E-04 
9.19£-04 
1.65£-03 
2.88£-03 
4. 82E-O:~ 
i.85E-03 
1.22£-02 
1.83£-02 
2.59E-02 
3.45E-O~ 
4.39[-02 
5.45E-02 
6.65[-02 
fL 04 E-02 
?.78E-02 
1. 20E-CJ1 
l.4~E-Ol 

l. -;9E-r~1 
2. t~F-~·j 
:: . ~ ~ E- ~i i 
2.91~-fl 
!.~~[-(.: 

E~ • 5:. E ... (] \1 1 • C, 7 ~- ~!:: -i • ~' ~ E- { :: : . . : ~ E + c:! :: . :: f:: + ·: C, -i • ::·.E-r!: 
f . g 1 E .o. 0(J 
f ~ ·~ t" - " ~' • V •. - ,,. V 

( .. 11E+00 
~ c.,.c-:-.o."'O "" . "' ,. - . "' 
(). (l::'£•00 
~.8SE+OO 

~ • :: ~.) E ~ ~ ~ 
1.~~-E~c:: 

l. f,~E-0: 
l.;~E~02 

2. c::.E•CJ:! 
~ ~a~.o."? 
~·~·- ~~ 

:. . 2.r.E-O~ 
{. ~"- ~~ 
,,:J~-~~ 

- ., ., t" - ., 'J I , '-' ,_ _ lr _ 

8 9,..,t"_r., 
• l; ._ ,, ~ 

l.l.iE-01 
, "::,--'"'1 .... ,, ,. t.. \.,.. 

~ c~;-~r,o ., ~=r.o."'? 1 ~ll·r-(·] ,1 • .... \,; - \ -. I V ll • • "'' a.. • 'lo. .6...t · 

• 1 C E · 0 0 ., 8 &: ~ ,. " 1 n ' - 0 1 :"'• • ., - .. - • '-,• :.. ... \,' .l. • ="' •i .:. - . 

5.51E~oo 3.31£•02 ~.41£-0l 
5.5SE•OO 3.8~E~t2 3.0~E-Cl 
5.GOE+OO 4.~~E~r~ 3.77£-Cl 
5.68£+00 5.~5£•02 ~.i5E-01 
5.78£+00 6.17E+02 5.99£-01 
5.i3E+OO 7.orr~o2 7.37E-Ol 
5.o9E+OO 8.11£+02 9.10E-Ol 
5.82E•OO 9.57£+02 1.15£+00 
5.92E+OO J .12!:+03 1.~6£+00 
5.98£+00 1.31£+03 1.82£+00 
6.09E+OO 1 .5~£+03 2.31£+00 
6.06£+00 1.77[+03 2.85[+00 
5.98E+OO 2.02£+03 3.48£+00 
6.07£+00 2.3fE+03 4.39E+OO 
6.09£+00 2.74£+03 5.47E+OO 
6.26E+OO 3.26£+03 6.9sr~oo 

6.46£+00 3.88E+03 8.94E+OO 
6.6~E+OO 4.6~E+03 1.1~£+01 
O.OOE+CO O.OOE+OO O.OOE+OO 

3.52£+02 3.19E+O~ 5.51£+01 

. . : -7r•-_ij . . . 
5 . ~ :~ E • (\ 1 
5.1 :-t:-(:] 
6 . 3 (; !: - (11 
6.~iE•Cl 
€.6.;E•C:l 
6.~0E•Ol 

6.?fE-01 
i.1l!:•01 
- , __ ')1 : • .:.r:..+l 
7.~~E•Ul 

7.5~E+Ol 

7.iEE•Ol 
7.92E+01 
8.0SE+Crl 
f; • :! ~ E • f• 1 
8.~:::E•01 
E.f9E:+01 
8.76[+01 
8.93E+Ol 
9.10E+01 
9.2iE+Ol 
9.45:£+01 
9.63E+01 
9.81£+01 
].0(£+02 
1.0~E•02 

. ··r.;-~r;o ... - ,._ .. 
~" • - : E:- ~. ; . . ,. -
'1. j '1 • .;. .·,(' 

,. - \ I 

4 - .•-
-f. l·i ::.~(:[• 

f, . : ~ £ ~ (} {) 
t'. j CE•OO 
(. . 3 {:~"-()~I 
i. i~E.;.(iQ 
.. c .. E " .l ~.C..:' ..... ,~ 

l . (: 0 E + (11 
1 • 1 .t r + (~ 1 
1 . :~ 1 :: + (: 1 
J. f,GE ... 01 
1 .7:£E+0.1 
l.9EE+Ol 
2.~fE+01 

2.63£+01 
3. 0~ E+(l1 
3.ft2E+Ol 
.; . 08E+01 
~.il£+01 
:: • ·~ f, E + (' 1 
f..31E+Ol 
- .. ') E• 01 I • -' ,. . 

o ··-·o1 C· • 0 :-> .t. • 
1 ' "· OE · r . • , •'-' -rv.:. 

t.OOE+02 

; • j ~~ F. - f'. ~ 
l" ••• - ~ • 
.:· . .;· ! -I.· I 

7 . i: f ::- - :: j 

~ . 2 ~- E- ~ j 

l . 1 :• E ~ i: P 
1 • ~; -; t: + r . r 
1 • f 7£ ~ (i c 
2 . c~:.. E + :, c~ 
2 • -l :. E + (: :..: 
. ) o .. - ·-. . .... \. :, ' ' . .. - . "' 
3. ~FE-i-C'~~ 
.. :.:-:- .... ,,... 
~ . '-' . ...... ' \' 

5.F4£+CO 
~-~EE•0G 
C! • 6 ;_~ E + ~~· ~ 
1. O'if.+P1 
1 • 3 -lE .o. C: 1 
1.67E+0i 
2. O~E•Cn 
2 .. r r r + r 1 
3.2-=iE+;:j 
-1 • o:n: • o J 
5.03E•Ol 
6.2~[+('j 
- n,.,- ("1 l.~..;.t.~. 

l • C•C'E•O~ 
l.OCE+O~ 

CHNL 
< 
1 
2 
3 
4 
5 
6 
i 
8 
9 

10 
1 1 
1 2 
13 
1 ·1 
1 ::. 
... •J 

, t; 
... --· 
1 i 
. "" .. ~· 

. 0 . ,. 
,. (\ - \. 

:.: j 
, ~ ,, 
, ... , 
~~ 
r: 4 
-'I 
~: ::. - .. 
::c-; 
~7 

:.8 
:~ 

2.0 
} ~ ..... 

·--~ 'J .... 
'} ,, 
'-' '-" 

3 .J 
~: 5 
36 
37 
38 
~~ 

40 
41 
42 
~3 

44 
15 
·1 6 
47 
48 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 
. i23 
.1ii 

8 .,. 
• "' !" 
.89i 
.96~ 

1 • 03 
1 • 1 1 
1 • ] 9 
1 . 2 8 
1 . :H~ 
1 • ·~ ~ 
, ::, ·~ ... . ... . . , -. 
.. • ! J 

l.F~ 
~ . ~' ~~ 
-·""-
:.: . :: ~: 
,. . . 
- • ·I ;· 

': t.: • 
- • v.:: ,, ~· "'": ... . ....... 
-.:: ·'': 
' • \.• ,l 

"J r) -
'-' . - , 
~~ . f 2 
~~ . : 8 
-i • c~ 6 
1 • =; i 
4.69 
5.0-1 
.. • r, :::> ..... .:. 
5. f: 2 
5.::6 
6. i :~ - ,.,., 
''6.'-' 

I o I I 

8.35 
8.9i 
9.64 
1 () . 3 
] 1 . 1 
11 . 9 
12.8 
13.8 
1 ·1 • 8 

> 15.~ 

TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE ~AME: EPX2 5.009 
CALIBRATION: 01-01-1980 

DE~SIT\': 1 
SN 149 SA~PLE TIME: 200 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCE~TRATIONS 

NUMBER 
5.19E+OO 
2.95£+00 
4.19E+OO 

' 5.68;E+OO 
7.35E+OO 
9.00£+00 
1.04E+Ql 
l.liE+Q1 
1.16£+01 
1.08E+Ol 
9.38E+OO 
8.53E+OO 
8.03[+00 
7.51£+00 
7.7~t·oo 
8.11E•C•Cl 
E -a~ 0'' . ~ ,. t.- \.· 
i . r .n· .. ( ~· 
: . - ~ r. ~·· :~ 

SURFACE 
3.22£+00 
'2.36[+00 
3.87£+00 
6. O~E+OO 
9.02£+00 
1.28£+01 
1.71£+01 
2.22£+01 
2.54E+01 
2.i3E+01 
2.i4E+01 
2.8BE+01 
3. 1lE+01 
3.38E+01 
-1.05E'+01 
~.87E+Cil 
• o- ... 01 ~. ,. :; .:. ... -
~-. 54[+01 
: . • ~= :_: E • t: J 

: . : :· ~ • ~- ~ f . F 7 E ~ J J 
: . ~-· c· E + r· ~~ 6 . 9 j E • o : 
; .. ~q::.-r ~ ~. :~E-~1 

MASS 
2.40£-04 
1.99E-04 
3.50£-04 
5.86£-04 
9.39£-04 
1.44£-03 
2.06£-03 
2.88£-03 
3.54E-03 
4.09£-03 
4.41E-03 
4.98£-03 
5.82E-03 
6.75E-03 
8.69£-03 
1 ] "E-"" • .. v .. 

1.~iE-02 
l • E· OE- (} 2 
1. :::r-r~ 
].80!:-0~ 

~.28!-C~ 
'I n..,- _ ·:.., -···-.t. .... _ 

CUMULATIVE X 
NUMBER SURFACE 

1.64E+OO 1.08£-02 
2.5iE+OO 1.88E-02 
3.90E+OO 3.18£-02 
5.69E+OO 5.22£-02 
8.01£+00 8.25£-02 
1.09£+01 1.26£-01 
l.41E+Ol 1.83£-01 
1.i8E+Ol 2.58E-01 
2.15'£+01 3.44£-01 
2.4SE+Ol 4.36£-01 
2.79£+01 5.28£-01 
3.06£+01 6.25£-01 
3.31£+01 
~ ··-·ol ,., • ~ ;:l !... 

3.i9E+Ol 
4 ,..--~o1 -t • ,: :-. t . 

~. :,2E+:Jl 
• - ·- .. 1 ~ . :_,..,.::. .. ~· 
11! - r·-
'I • I .:. :. ~ f~ 1 

.,: . ? :·t"-. n, 
• - . \.I~ 

~ • ' :- E: + :) 1 
:; . :J~ £ +tll 

7.~0E-01 
8.~4E-Ol 
9.81£-01 
~.:~::-eo 
j. :~:~£+(:0 

1. 53£+00 
1 . ; ~ ;- ~ (·,.. .. - .. ,' '-' 
1 • 91 E + C ~~ 
r~ i # ':" .... -. !"\ 
....... -••• \.1 \,... 

:: . ~; : r .. '""' c_' 
[.S~r-r~ s.7:E.;.r: 2 . ::; I- c.~:: ~· . -~ .; E.- C: 1 :'.-;: ::-r ;l;l 
•.. . -- . ... 
·~ • .,; !,-,., 

~.?t::-cc 
:: .. : ?E• ~1~, 
~ . f! E ~ C~ 0 
~ • .;EE+~:C 
~ . .;:r~:1~i 
f .. :rE·~.o 
: .. 1j£-rc 
5. 1 3 E- C' Cl 
:. i1£ ·"'0 ........... -+\. 

5. ::EE•CtO 
:. ., ., E . no ..... '..... ~ \..' 

5.~Ef+;.l0 
• "l·- '0 0 • ,, .. :... - '-·~ 

~·. 3 DE • (l0 
- ~ ,, - ,, 0 .... .. \,; .... 
... . ,. ~ - .... 

5.-l:E•OO 
- -2- '0 :::>.~ ~~v 

.:,.cgr~oo 

'5.~-i£.,.('0 

·5.60!:+00 
5.iOf>·OO 

.. . -- . , .. ,., 
J .... ,:_,·,~ 

J. 31E~C1 2 

1.-11E+~2 
, 6 ~ :- .. ,.._ ,, .. . ..., - \. '-

1.c;5::~c2 
., ·',l- "" -.·l~.!.•v._ 

2.3if+02 
2 c.~:- ... ;.2 .uv- , 
3.09E~O:? 

3.54E+02 
4.21£~02 

4.83E-tC2 . a-- r') ::: • ,-_ .t....,. \.., "-

6.5-iE•02 
i.55E-O~ 

S.87E~02 

1.0~£+03 

1.21£+03 
1.~-1E+03 

1.63E-03 
1.89£+03 
? '> '> -:- . 0 3 ~·-~ .... .,. ~ 

.; . t· ~) E - :· :.: 
5.;;r-c:: 
6.59£-02 
F. • 3..; E- ~; 2 
1.ClE-C)1 
1. 25E-Ol 
1.-i9E-01 
1.8CE-Ol 
'J ..., : E-" 1 .. -""' \.• 

') - c E ,, • 
... '"" -\.·l 

3.54E-01 
4.37E-01 . --- c, ~.Otc.- ... 

G.83E-Cl 
B.~iE-01 
1.0iE+OO 
1.33E+eO 
1.68E+OO 
2.16£+00 
2.€~E+OO 

3.27E+:JO 
4.13£+00 

5.81E·OO 2.62£+03 5.22£+00 
r.e3:t:~oo J.03E+03 6.5tE+oo 
s.oorToo 3.GOE+03 8.30£+00 
f..2:E+OO ~.31£+03 1.07£~01 

o.oor~oo o.oor+oo o.OOE+OO 
- 1-- r.,., g-r-40 4 ... ~·r 01 ,.:.. 1!:..-\.'._ ..... I • "i ,O.J-t ~ 

~.·.:~!.•Cl 
~ • C. :~ E ~ (; 1 
... -... -.,.., .. 
:-. ,1 .. ~-1..· J 

c.:F:::+C1 
t~ . :: f E ... J 1 
f . :, :; r:-~ o 1 
E • 59 E + c~ 1 
f •·t·~·''1 . t .. - . I, 

- 'I"'~· . ' 1 : • "' .;. !... - \.' 
- 1 8 t" ... ,., l '·J- v .. 
- ..• - ~ 1 
1 • ..::.!.+\..; 

:.~lE+l•l 
i.CH£+01 
i . ~- : E - 0 J 
8.C::E+Ol 
c.· ~ (J ;- ~ ''1 C I .- .,, - I V 

- "'6-""1 ~ • .:..· t.. ~ \} 
t.' :."J;-,..r·l \.'. "-' v ..... ,J 

t· -1- (:1 ... • I t. ._ . 
c Ec--.o, c • ... . .t.. ""' 

?.OiE•Ol 
~. :;[.E+Cl 
~ . 4 :-; E + 0 l 
•. c: • [ .. ,. 1 :- . c ..1 • ,; 

?.t~OE+Cl 

:.OCoE-+-02 
. "{'-·O" .1 • ,. , t. ~ ~ 

.t.l-tE~.!~: 
-- ~. ~: ...... :, .~ ...... , - . 
..! • ·~~ t E • . ( 
-~ • (~ 1 t ~ ( ~ 
5 . :: _; ~ - ·: (} 
:1 • S :. E ~ .:• (; 
c . 7 ::E.~~·'~ 
; • t~ ~: E ~ r~ c-
8.f.!9E~OJ 

9.F.£~•C'O 

1 • 1 :: r + ~: 1 
1 ... ,.._ '"', 1 • .;.~:.+\.' 
1 • .;~[+()] 
1.i1E•01 
1 • 9 6 E ~ (l J 
,., ··c-~~, .:.. • ... ; !.. ' \': J 

2.61E•01 
3 rr---.!'1• • ~!..; ~ . \.1 l 

3.50£+01 
4.05E+01 
~.€9[+01 

5.~3£+(] 

E.j~£·rJ 
- ... , - • ,.. '1 
I •.: t!...,.., ~ 

n =..:. ':" .&. ,.., , 
V • ,·v....., \ ..1 

1 .. , ""':- .. 0 •; • l.. ,, -. .. 

1 • 0(:[•0::! 

~tAS~ 

4.6iE-04i 
8.54£-04: 
1.53£-03 
2.68E-03 
4.50£-03 
7. JOE-03~ 
1.13£-02 . 
1.69£-02 
2.38£-02 
3.18£-02 
4.01£-02 
:. OlE-C~" ,. . . ~ 

f:.l-iE-02 
i.-lEE-0:! 
~. 1 4 E- (I:! 

1 . J :' E - r 1: 
J. ~::E-.~1 
l.7!E-~~ 

:: . 01 E- ~·1 
,, .... , h r _ · ~ 

- • ""\. - ' J 
,_ ~ (· :--,. ~· 
6. • .... - ' 4-

:· • :.: 7 !: - { ~ 
- ,,:-_ ..... , '., ... - .. 

. - . - . -
·- • : .. ! - ... . c~-\.· ~ 
'· .'t ~ :-- ...... ~ .. . ~ . .. ,. -
1.::·:r.-:~~ 
, "'.: : ~ - , t ."' ... , .. - \.· ":...· 

j.t;..;E:-~~ 
., -I - - ~ 

~ • ~ :: !... - ,. ' 

:: • ·i :< :: ... ~: ~· 
•. t.·7:-.-"'··: - ..... - "" ... 
'):.:(:E .•. , ..... 
•-' • \.1 ' - ' ,. 

.J.f:1E~~".tG 

f:.f!E~C~ 
t: . ~ .j E- ~~ ~-

~ .. r ~ E- cc: 
1 n--;., . ., . \.· . - , .. 
1.32E'!'C·l 
] r· ::: -:--. - 1 

• \,.j.' - ... 

f) ,., -:- r-,... ~ -. '' . - \.' .. 
'J :: t: - • 1 _ • ..,~.t+,· 
3 • :2 ::E..,. ~, l 
l.C~E·f-1 
• ,,·-···1 ~. \)··!:.-· 

6.~!E.~:·j 
- 0 ,., t"'. ,, l , ... -- ... 
] ,!11·:"•(·? . ...... -' . -
1 • ~) (; £ ~ { 2 



N 
""""""" 0 

,. : ..... • ... ~ 

LAST 

CHNL DIA 
< • 486 
1 .504 
2 • 54 2 
3 • 581 
4 .625 
5 • 6i 3 
6 . i23 
i .iii 
8 • 835 
9 • 89i 

1 0 . 9 6·1 
11 1.03 
12 1.11 
13 1.}9 
l-1 1.::8 
l~ ].:-;8 
16 J.:s 
l - . - "' ; J • : .~ 

:E ~.-1 

1 ~ l • :- -1 
:.;r: ~ .. :: ~' 
,., "' r .. ,, 
.;. J - ... ..:. 

f' . t 
~ .; 
, ::. .... 
•. t· .:o ,.._ 
.:. , 
::s 
2~ 

30 
'J 1 ... 
';? .. .. 
:~ 3 
34 
~~ ;. 
36 
3i 
38 
'J 0 ... " 

.... . ~ 
~.- "-
,... . -
~ • ..,:J 

::.64 
~.83 

:~. 0 5 
") .,
... • - I 

..., :. '; .... . .. .. 
:.; . i 8 
-1.06 
~ . ~.;. i 
·Lf9 
:1.0-1 
~ '~ 2 
- '·.., :) . ~·-
(,. ::6 
c.: -., 
' • • • f&.) 

i.23 
I • I I 

40 8.2-fl 
41 R.?i 
~ 2 9. 6 ·1 
43 ]0.3 
~ ~ 1 1 • 1 
45 11.9 
46 12.8 
4i 13.8 
~8 l·L8 

> l 5. ~ 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 6.000 01-01-1980 
CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 400 SEC 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
NUMBER SURFACE 

1.40£-01 8.6iE-02 
7.87£-02 6.lCE-02 
1.14E-01 1.05£-01 
1.62£-01 1.72£-01 
2.14£-01 2.62£-01 
2.75E-01 3.91£-01 
3.25E-01 5.34£-01 
J.i2E-Ol 7.06£-01 
3.9~E-01 8.64£-01 
J.R8E-01 9.83£-01 
3.~7£-01 1.01£+00 
3.10E-Ol ].05£+00 
2.83E-01 1.10E+OO 
~.ilf-01 l -~~E+OO 
2.~9£-01 1.30E+OO 
2.2.~E-0i 1.~0£+00 
~ ,., :: ;-- ~ J , 1 ".: ;-. ,... ;'"I 
- • \. .... - \.. ~ • .., ""' ·- . ,, t...l 

~ • ~ j E- 0 1 1 . ~ r E • ~~ 0 
I ... -· • ... .. • J 
. . .. - ,, 1 ] •· 6 - . (' (1 .. . ~ ·- - " . .. - . 
; . :: ':' E- 0 i J • :~ : E ·H· 0 
l.::E-~1 1.27:t:~r~ 
~ . ~ r E - (; ~ 1 . 2 .; E ~ 0 -:1 
... # " - r.. ~ .. t:. ~., t.-, .. .,! 

~.: . ..;t:-02 
c •.• - "2 c· • ,J.;.t.-v 

~. ~.:9£-'12 

t~. r: 1 E-o 2 
(:. 2 C E- 0:! 
C.j(·E-~2 

:, . -:3£-02 
~. iEE-t,2 
~. ::::E-C)::! 
• . . - 0') ~.!--t.::..- .., 
· ···r O" .... ~) ~; - ~ 

.i.f~E-C2 
~.~~E-02 
-~ . i BE- C 2 
-~. ;.(::£-02 
' ')c.; E- 0., ~ . ,_"' ... 
~ .• G t.; r- o 2 
z.~-:-E-02 
:-~ . ~ i E - Cl 2 
4.1iE-02 
3.~.~E-02 

~.8iE-02 

1 " :. =- • r. ,. 
~ . .., ~ ..... \. \,... 

.. - ,_ ... , r r\ 

..a•IA..J:...,.\.V 

1 • -; t: E ~ C ~~ 
l.PCE+OC 
1. S~~E+CO 
2.13[~~(1 

2.3F.E.,-00 
., =- c r . ",, ._ • , , C· T \.· "-' 

2.49E+OO 
3.13E+O~ 
".:! ·-r•"'O ...,.::>'-·"' 
3 -··- 0" , I .:, .t. • , \.' 
'1 'J-- 00 ~ • ,, I~+ 
~.7~E•OO 

~.9~E+OO 

6.2lE+OO 
i.22£+00 
6.9~;[+00 

8.-18E+OO 
1.0][+01 
1.22£+01 
1.19£+01 
1.5][+01 

HASS 
6.45£-06 
5.30£-06 
9.50E-06 
1.66£-05 
2.73£-05 
4.39£-05 
6.44E-05 
9.15£-05 
1.20£-04 
1.4iE-04 
1. 63E-0-1 
1.81E-04 
2.05£-04 
2. ·~ 3 E-04 
2.i8E-C-1 
3.22E-04 
•. -·- ('4 ... ~ • .:.'"1!.- -i 

~.SfE-0-1 
~ . ? ~· E - 'J -1 
..; • 1 f.~-~;~ . .. ,.. - ,., . 
, • :.. ,· . .::..- \. ·i 

~. i 5 ;:-(".4 
~.~::E-0-i 
;.o2r-r.; - -·- ,.~ 
; • I "; !:.. - \} -1 

8.5CE-0~ 
c t;·.~-=-"'' "' • v•:- \.)..., 
l.l6E-03 
1.~CE-C3 
l. 63E-03 
1.6SE-03 
z.:et:-03 
2.7SE-C~ 
3.13£-0~ 
3.S5E-~3 
..;.59£-03 
€ - f·- "'3 ' • l -· .t..- V 

6.3iE-r3 
[; -·- 0"~ C·, I l.t.- -' 

9.00'£-03 
1 . 16E-Cl2 
1.51E-02 
1.9CE-02 
2.06£-02 
., or . .t.--0..., ... c \,.. J' 

~.~CE-02 l.9~E+Cl 3.8iE-02 
~.COE-02 2.08£+01 4.46£-02 
~. J(:£-02 2. -HlE+Ol 5. 54£-02 
4.S~E-02 3.l5F+01 i.BOE-02 
0.~0[•00 0.00~· 00 O.OOE+OO 

6.42[+00 2.37[+02 3.7~[-01 

CUMULATIVE X 
NUMBER SURFACE 

2.18E+OO 3.65E-02 
3.40E+OO 6.31£-02 
5.18£+00 1.0iE-Ol 
7.69£+00 1.80£-01 
1.10£+01 2.91£-01 
1.53E+Ol 4.56E-Ol 
2.04£+01 6.81E-Ol 
2.62E+Ol 9.i9E-01 
3.23E+01 1.34£+00 
3.83E+01 1.i6E+OO 
4.3iE+01 2.19£+00 
4.86£+01 2.63E+00 
5.30£+01 3.09E+OO 
5.i2E+Ol 3.61E•OO 
6.11£•01 4.lfE+OO 
c. A-;-•01 1 -·r·no t;.~ • ~ I - . J ..., • I ., - - , • 

C.7?E+Ol 5.2fE+00 
- c - - r 1 - , •· - c " , • i .' !.. - • ~ • ~ t· ~ + '\: 

7.20E+Ol G.~~£·~0 
i . ~ 0 E .;. 0 1 i . : ~~ E + 0 C: 
7.C7E+8l ;,fSE+00 
7 . t: ::: E- 0 1 ::-! • :.: f. t: ~ (: G 
i.9tE•01 
c._,.._ .. , 
c· • ..i v!. •l:" 
8.22£•01 
8.2~~E~Ol 

8 . .:l2[+01 
F. f;J[~ :ll 
E..E~E+Ol 

8.i~E•Ol 
8.7~E+Ol 

8.EiE+Ol 
8.95£+01 
9.02E+C:J 
0 • ,. - .• , 1 
- 0 j v t..,. ~: 

9.jiE•Cll 
9.24E+Cl 
9.31E+01 
9.3EE•Ol 
9.44£+01 
9.50E+Ol 
9.56't:-~ot 
9.62£+01 
9.€8£+01 
~-i~[+(l] 
9.80£+01 
9.87E+01 
9.9:JE+Ol 
].OGE.+02 
1.00£•02 

~· . F. rE~ ~~ ~; 
,, -. - ... 
~ . ~· =·::- "' ~ 
j • (~ :: E + (; ! 
1.1 ::E+Cl 
].}~~+(•] 

1.::8£•01 
1 • :. e E + c, 1 
J • .;~E+Ol 
1 :o;-.l~'l . ' ..., .... . 
1 . ; : E + rll 
l t:~-~(·] • 1..' .... .L . . 

:! • 0 :J. E • {' 1 
' .. = '.~ , · r- .a. r z i _._ .. _.,. 
:: • ..; ~ E ~ (l l 
2.f.7E+Ol 
,, 0 'J t' . 0 1 
~ .... ,)_ .... -
'I ,. ., - • 01 ' .• t. ....... t... . 

3.52'£+01 
3. E·~E+Ol 
4.::11E+Ol 
4.8:!£+('1] 
5.33E•fl1 
5. ~fE•r:1 
6.i8E+01 
i.~fE+Ol 
8.6iE+Ol 
],(1(;£+02 
1 .,00£+02 

~!ASS 
l.i3E-03 
3.1,1E-03 
5.69E-03 
l.01E-02 
l.i5E-02 
2.92E-02 
4.6f~E-02 
i.lOE-02 
l.O~E-01 
].-13£-01 
1. 8(-iE-01 
~.3:!£-01 
2.8gE-Ol 
~ --- 01 . . "'t-'" . " ...... 

·l • :: ~ E - c~ 1 
: . : ;:-- (' l 
' .. .;. ' - ' 

f. 1 rE-(; J 
7.J:~-(.·1 

F.:F£-[.:j 
<.. , . u ;- - r·, 1 . . . .. .. .. . ... . ,. :-- ... 
4 ' ... :. ~ .'-'. fJ 
~ • ~ -:.- - r-. r. 
.... .J .. - \..• 

}.,:.~+~('.t 
. -~ . :. ~ .. , ... ,, .. - •'.· 

• • ~ :. !. _. ! I [J 
i . ~ :. ~ • :·; c~ 
:..: . ~ 1 E + 0 ~' 
2. 5: E + (: 0 
., e,:.--r_. ... ,,, _., .. J._ \,t, • 

:• • ~ :~ E ~ (, (: 
.... --·-,,;.-. .. .a.(•,.· - ~ - \.1 

• 'l(, ;- ~ (' 0 ., . ,. ... ..... .· 
:-1 • 1 .: ~ ... !"l .. l . -. ,. " 
:. • ?. t' E + C 0 
7.G·iE~c~o 

f . ~ 7 E- ('0 
~ . ? ::: E ~ C• Cl 
].jF.£+01 
1.nE+01 
l.6~E+Ol 
1.~J'E+Ol 
2.27£•01 
~ • ~Cl E + C, 1 
3 . ..;f.E•Ol 
; . 2C:E+01 
f,.:.:? E + C:J 
f.~ :n:+ o 1 
- C)-~()} I , • t 

1.COF+C2 
l.OOF+02 

. :t . 

LAST 

CHKL DI.4 
< • ·186 
1 . 504 
2 .542 
3 . 581 
~ .625 
5 . 6; 3 
6 - 'J ... 

• I ... -' -I 
8 
9 

10 
i 1 
l 2 
13 
l l 
1 :'! 
J (. 
0 . 
, t.· . ' 
• (J 
l .. 
,l 't -. 

. 7 7; 

.835 

.89i 

.S64 
1 . 0 3 
1 . 1 ] 
1 . 1 ~ 
1.~8 
, .. 0 ... ~\ '·' 
; ~ " • • "1 .._., 

~ . ~- ~ 
. - . 
~ • l 

: .r--t 
:.~~P. 
I' ~ '' 

I , ~ I ' , • C.' - . -... 

r- • 

- i 
,... ::: 
-"' 
~( 
,, -
- I 

~~ 
''0 .. •' 

~- 0 
:: 1 
': .., 
' -
'J '} '. , . 
'; . 
... '1 

•.::.. 
... .... "' 

26 
'J -
..... ' 
=~ 8 
::9 
.;a 
·l 1 . ") 
·f .. 

..; ~3 

·1 ·~ 
.J 5 

. -
- • 'I Cl, 

:: . f.; 
,. t I) 
..;., ... ""' 
:~ . c 5 
~, . ' -
'- . -: 
•,; :. ') 

"' . "" -
2. ~ 8 
~ • CHi 
·L 3i 
·1 • 6 9 
~ . 0 .J 
3. ·~ 2 
:, . 8 ::! 
[:.26 
6. ; 3 
i.~3 

: • I I 

8 'J-...... o 
8.9; 
~L 6-1 
]0.3 
] ] • 1 
11 . 9 

.;s j2.8 
4i l:~.8 

~8 14.8 
> 15 . .:1 

TOT-\L~: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.001 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAHPLE TIME: 400 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIO!\S 
NUMBER SURFACE 

6.24£-02 3!87E~02 
3.57E-Q2 2.86E•02 
5.32E~o2 4.92t~o2 
7.44E-02 7.91E~02 
9.85£-02 1.21E-01 
1.21E-OL 1.72E-01 
1.56£-01. 2.57£-01 
1.85£-01 3.52E-01 
1.85£-01 4.05£-01 
1.86E-Ol 4.i2E-Ol 
1.82E-01 5.33(-01 
1.i8E-01 6.00E-01 
1.49£-01 5.80E-01 
·1. 38E-'01 6. 20E-01 
].22£~01 6.86£-01 
1.~9t-Ol i.i5E-Ol 
i.11E-CJl 
9.r3E-C2 
i.£~E-02 
(;.; ~ ~- :12 
fi.C~E-02 
~.-~t-C~ 

~- ::r.r:-o:= 
t ... :::-- ('. 'J 

-t • '" • ' t. \,. -
3.~EE-O:: 
3.:::4E-C2 
r'J 0":"-r\" 
····~- ,, .. 
:;, • C [i E - 0 2 
2.5EE-02 
~-~2E-02 
2.26E-02 
I') ., =·[- c 2 
~.- ,. 

1.99E-C2 
2.08E-02 
? r.lct"-(l'' ~. \ v..... ... 

- _,_ o· 
f.I.,!J:.,- J 

:.::-.£-0i 
:.::?E-C'1 
; • 8~-{!;:-{11 
c. C":';-_r,l 
~~ . ,., ' - \' 

(; . -; i E- (. 1 
7.-iCE-C.l 
0 •.• - "''. ....... ,·, .... ~- ;,._, ~ 
- c: r.- ,, • 
I • ..,.. ( . .t.- V l 

(o .,_...,._.,.,, 
C·• ._,,_ VJ 

8.~5E-01 
1.01£+80 
1.00£+00 
1.1iE+00 
1.18£+00 
1.3f,£+CO 
1.38E+OO 
l.Si'E+OO 
].93£+00 

MASS 
2.88E-06 
2.40£-06 
4.44E-06 
7.67£-06 
1.26£-05 
1.93£-05 
3.10E-05 
4.56£-05 
5.64E-05 
i.06E-05 
8.56£-05 
l . 04 E-04 
1. 08£-04 
1.2-1£-04 
1 • 4 iE-O.f 
].i9£-04 
1.~jE-Cl-i 
1. ~:E-04 
:: • c·· ~ E - c -1 
~. 1 SF- (14 
: . 3 ~E- (i ~ 

2.~r.::-~-1 
:; . S:: E-l~ ~ 
2.-i:t:-8-l 
3 • ..;CE-C·.f 
"'~ C· c:- ;- ,.. ~ .._"\ • .._, r: . .--"' ..... 
, ... -- C4 .., • .;_. :-: !.. - -t 

~.~~E-0-3 
5.8iE-C4 
; . 3 iE- (q 
- cc;-_04 I • ,. 0-

~.84E-04 
l.CSE-03 
l . ..;or-o3 
l.i~E-03 

l.93E-02 ~.CliE+OO ::!.OlE-03 
1 8 6 ;-- (\ ? ., " 0 ;-- 0 0 ') 3 n ;- - 0 3 

e ~ ·- ~-~-~T ~· ~-
1.95£-02 2.i8£+00 3.11E-03 

CUHULAT I\.E X 
t\UHBER 

2.03E+00 
3.19£+00 
4.92E+OO 
7.33£+00 
1.05E+01 
1.45E+01 
1.95£+01 
2.56E+01 
3.16E+Ol 
3.i6E+01 
4.35E+Ol 
4.93[+01 
5.41E+Ol 
5.86£•01 
6.:?~£+01 
6.ilE•01 

SURFACE 
4.68£-02 
8.13£-02 
1.41£-01 
2.36E-01 
3.83E-Ol 
5.90£-01 
9.01£-01 
1.33E+OO 
1.P2E+00 
::!.39E+00 
3.03£+00 
~.i6£+00 

·1. -16E+OO 
5.2iE+00 
€.0~E+OO 
(..~8£+00 

- n-E.~l] - a·- ~n lo\.•• "t\. :, ... .Jt.+v~.o 
- ~~r "1 c -c- ("0 I •• I .... :L "t ,, C· • ' '~ t. + I 

; • l~ ~ t ~ o 1 ~. u; E + c 0 
; . 8 ::-. r • o 1 1 . r: ~. r + Cd 
t.• {' ,.. - (' 1 l l • - n 1 
C· • ;.,:!:.,- · • ·J!'_+l . .A 

8 1 - - ,. 1 . ,.. .. - . 0 l • i !:..• \... 4 • --::...,. 

,.. .. ,_ ··1 ····-·et 0 ... ·.;.!:.+'-' J. ,·.,; ~.,. ~ 

8 • ..;f.E•C·l 
8. 5£ E • l~ 1 
0 ~ c- ,. 1 c • t ... ('· t..-!- ~: 

E.i8E+Cl 
~L8iE•Ol 
~.9(£+01 

9.0..;£•01 
n 1,.._ 'l] ~. ~~+\.. 

:. c: iE+Uj 
J • ;, :: E ~ r 1 . ,. .. - c, , •· I"+ , J•'-'- .1. 

1 .7JE~01 
• o··r·"• .l • C' ... -. -\.1 .l 

l-~~E+J1 
..., "0£+r\1 ~ • ....... ... \.1 

, "·' •; t" + .... 1 - • ._.._._ V 

2 . ..;CE+01 
:!.5EE+Ol 
2.iiE+Ol 
~.OOE+01 
'J ":E+rll ,. ' ~ ,: \.· 

1.i~E-02 2.66£+00 3.45£-03 
].22£-02 2.33£+00 3.03£-03 
7.50£-03 1.64£+00 2-~~E-03 
1~02E-02 2.58£+00 3.86£-03 
S.iOE-03 2.54E+OO 4.09E-03 
9.00E-03 3.04£+00 5.25£-03 
S.iOE-03· ~.39Eot00 6.30E-03 
1.29E-02 5.8lE~OO 1.16£-02 
1.5iE-02 8.19E+00 1.76£-02 
1.~7£-02 i.G5E+OO l.i6E-02 
1.54£-02 1.0iE+Ol 2.65£-02. 
O.OOE+OO J~OOE+OO 0.00£+00 

9.l9E+Ol 
9.2:;E~Ol 

9.2::£•01 
9. :19E+Ol 
9.~5£~0] 

9.51[•01 
9.58E+Ol 
9.63£+01 
9.6iE+Ol 
9.iOE+Ol 
9.iZE+01 
9.iGE+01 
9.i9E+Ol 
0 C r;-.._ G• 1 "'.c .. t... 
9.86[~01 

9.91!:+01 
9.95£+01 
].00'£+02 
1.C:OE+02 

:~. ~3E•Ol 

=~. 8 €£• 01 
4.~1E+Ol 
A .110£•01 "i·"1~ . 

.J.69E+01 
5.0~[+01 

5.31E+01 
5.f.8E+Ol 
f..O~E+Ol 
6.i9E+fl1 
7.i£E+~·l 
B. i OE• (1 1 
i. 0C'E+f~2 
].00£+02 

3.0BE+OO P..2iE+01 t.:lE-01 

MASS 
2.38E-03 
4.36E-03 
8.03£-03 
1.44£-02 
2.48£-02 
4.0iE-02 
6.63£-02 
1.04E-01 
1.51E-Ol 
2.09E-01 
2.80E-01 
3.65E-Ol 
4.54E-01 
~.57£-01 
6.i£E-01 
c .,r.E-"1 \,.• ... \) \.• 

? . E :~ E-01 
1.1..;f.+JO 
1 • ~~ 1 F .., D 0 
~ . ~ ~E·CO 
l.CFE.,.OC1 
• ,...r- ro' .i • r: f", .:. + I 

::.l'lF:+CC· 
#· •. - •. -

- •.• \.!!. .... \) ~~ 

~.f~E+OO 
~.rOE•00 
~.~6F+00 
•; .;: ,1_ ..... 0 
- • ~~ ~ r.. "" ' 
-i.~CE+OO 
· 0]-.~n .... ,.,. :.. . \; ,, 
5.;-iE~OO 

G.39E+OO 
- ,. '-t ..... 0 ~ 
l • .;.~.t. t..J 

8.4-J[+OO 
9.6f:.E+OC 
l.lf:E+01 
1. :::.f·E+Ol 
l.6JE+Ol 
1.8~E+01 
2 .14E+01 
") "J 'J t" + 0 . 
••vV.a... J 
2.65E+01 
2.~9E+01 
~~. ~ 2E+Ol 
:~ • ~ -i E + 0 l 
~.~OE+Ol 
c ... _ Cl 
~· .... ~ ;) .t.. + j 

i.f.l[•()l 
1 r.,..,- • (',.. • '' \..• t. ,:. 
].()0£+02 



1 
~ . ... , 

LAST 

CHKL DIA 
< • ·186 
1 .504 
2 .542 
3 .581 
4 .625 
5 
6 -, 
8 
9 

10 
11 
12 
13 
1 i 
1 : .... 
lf~ . : 

.fl73 

.723 
• I t I 

. P.:l~ 

.897 
• ~ ~ ·1 
] . 03 
1 • ] ] 
1 . J 9 
J • :~ 
~ • ~'. f.t 
: . If 
l . :. ? 

N ~ F ~ '7 , . . . 
...... ...... 

i 0 . . . 
-'. 

j • F ~ 
~ ~": . .. ·-
, . '· - ... -

,. ': ,.. '! ~-

.;. } . -
~ ,. .. (: -... 
.. .., 
... .::. 
., 0 .... 
30 ..... 
.jJ 

.1 ~ 
'J ., 
•.• ..... 

~~ 
::: ::, 
:'6 
') -
... j 

•; 8 ... 
39 
·1 0 
-11 
, ') 
-1-

-1 3 
~ ·1 
. = ... , .. 

- . - .... ,.. . -- .. ; '. 
~ . r ·i 
~~P.~~ ., ~. : 
'-. ' \ V 

~: I' -

~· I - I 
.. , . -. - . 
'-' I ' ~ 

.. -0 
..._1 • • '-' 

..J.(!li 
-1 • :' I 
~ • 6 9 
:..04 
~. J 2 
,. r· ') 
;').b ... 

r.~5 

6.73 
; . ::: =~ 
f • I ( 

8.35 
R.~7 

9.6-1 
j 0 . :i 
1 1 • ] 
j 1 . 9 

-16 12.8 
-ti 13.8 
48 14.8 

> 1 5. 4 
.TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.002 
CALIBRATION: 01-01-1980 

DE!\SITY: 1 
SN 149 SAMPLE TIME: -100 sr.c 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: Dl 

CONCESTRATIO~S 
~~MBER S~RFACE 

8.91£-02 5.52E-02 
4.95£-02 3.96£-02 
i.ilE-02 7.12E-02 
l.OiE-01 1.13£-01 
1.38E-01 1.69£-01 
].liE-01 2.52£-01 
2.00E-01 3.30£-01 
2.31E-Ol 4.38E-01 
? J1t"-01 -. - ........... 
') ~ ... - 01 a. • .:~ .: t..-

2.15E-01 
l . 9f\E-01 
l.iiE-01 
1. C.FE-01 
j . ! r..t- r 1 
~.:--:-t-Cl 

~. :9£-0j 
j • r~ ~ F- ~ 1 
? . 2-LE-r~ 
i . f. i, F - _.-, ~ 
f".ffE-l'~ 

~.:~:t:-i':? 

~-. -:-!::E-c·:: 
:. . : {) t: - -~·: ? . -
:.?:E-~2 
~.~fE-02 
-L1::£-C2 
::.~?E-02 

=:.: E E- 0 2 
., ~-- ~2 '"' • li t !:.. - ~' 
... "r "? ,1 • ,. '-"--\,I~ 

::.(13£-02 
3 -(-- r-.') • ~ . .t..-\..'6. 
... "C.- ()') .... t•()t.- ... 
'J c 6--02 .... • -..J L 

::!.i~E-02 

5.33£-01 
5.90F.-OJ 
6.30E-Ol 
6.63£-01 
6.89E-01 
i.ff\E-<n 
7. f·8E-Ci1 
e ':1":£-,.'J' ('"· . -... \.' 

,.. 9 ., --cl (_, ..... t. 

s.:.nr-r.1 
£.f~E-~'j 
2.~~[-\-;~ 

F . : 1 r- ~, i 
~ ~~~-n~ ~ . ~ . -
~~ • -.; 7 E- ·: : 
? . 7? E- :, 1 
, ,. c. ~ _ r. r. 
.., e\.JC-.\·\1 

0 - ,. - .... 
, • I t) .t. - l; J 

:.21£+C•C' 
l.3f:E•~J 
1.2EE+OC 
j . 3SE+G~: 

1 . f; 1 E + 00 
] 0 ., ~. ('0 • C•o.t.~. 

2.33E+~O 
.., 1 =-r ..... or· .. . .... ~ '' 
2.€5E+OO 
2.93£+00 

~iASS 
4. 1 OE-06 
3.33E-06 
6.43£-06 
l.lOE-05 
1.76£-05 
2.83E-05 
3.9iE-05 
5.£i8E-05 
; .. nE-os 
8.82E-05 
1.01E-04 
1.1-tE-04 
1.28£-04 
1.5lE-o.; 
· 6"- o· l· ~~- ... 

l . 80E-O~ 
.... ,..._ 01 .: • .:::lt.- "t 

. :?.:t.£-0-i 
'2 •. f : !: - 0 ~ 
:?.:.~r-~4 

~.i]t-0~ 
,.,. •. - ,. -4 
.'•.1-:t.-~· .. 
-~ r·:-_r.'l ,. • J - \..· '1 
I ,, •- ,..., , 

-1. \.• .. r.-\l"t 

~.iS:£-0-1 
1 €,.._ ~· 
-t • . ..:r.-V't 
E.l3E-0-i 
7.36E-0~ 
7.£,2£-04 
8.73E-04 
1.09E-G3 
1. 3~E-O~~ 
1 t.''J- 03 • C• 4- .t..-

l .81E-03 
2.39£-03 
2.85E-03 

Z.i~E-02 3.38E+00 3.5~~-03 
? =~-r..-"? ~ 6=~~~~ 1 l"E-03 a... • ,. l.l V- ,"l • "' .t- 1 V\.' '"'f • '-' 

2 -c.- 0') . 2''-'00 • ""8- ""' ~~v~- ~ ~. -~~ o.u L-~~ 
., • r T" 0 'J ·' • c.- . r, ~ - QC- 0 3 .- • -; \i L- - ~ • ~ ~ t. -!-V~' ~ • ..... .t...-
j.68E-02 3.68E+OO 5.13£-03 
1.60E-02 ~.06£+00 6.06£-03 
1.2€E-02 3.68£+00 5.92£-03 
l.~lE-02 ~.16£~00 R.22E-03 
l.35E-C2 ~.2€E+OO 9.i7E-03 
1.fCE-02 3.3iE•OO l.6iE-02 
2.07£-02 J.OSE+Cl 2.3~£-02 
1 . B I E- 0 2 1 . 1 :n:.;. (, 1 2 . 5 9 E- 0 2 
" C'"E O? 1 ·o-+r-1 ~ •c.•r 02 .;;, • .:.. - ~ .. • ·t .t. .... ~ ,. • "'f ........... -

C.DOE+OO 0.00[+00 O.OOE+OO 
3.E9E+OO 1.16E+02 1.73E-01 

CUMl'LATJ\"E X 
NUMBER SURFACE 

2.29£+00 4.i4E-02 
3.56£+00 8.14E-02 
5.55E+OO 1.43E-01 
8.29E+OO 2.40E-Ol 
1.18E+Ol 3.85E-Ol 
1.64E+Ol 6.02E-01 
2.15E+Ol 8.85E-Ol 
2.75£+01 1.26E+OO 
3.3iE+01 l.i2E+OO 
3.97E+Ol 2.2~£+00 
4 • ..,E'01 .., --- 0"' , 0 ._ ~ ._ , I I ~ + \.' 
5.03E+Ol 3.~iE+OO 
5.48£-+-01 
5.91E+Ol 
6.2~£ ... 01 
6.f'4E+Ol 
6 o--·o· ._:r_..- l 

7.:~F+Ol 

i.-1fE+Oi 
i . !; f. F + n 1 
I . S: E + ~~ l 
S.f:i:t-('1 
8 . j f :::~ ~-, 1 
Cl ..,-.-.~1 
C· • - :- ~- \.' 

t~ .. ;:.:E+C·l 
0 - .... -.1"1· ..... :'l..:.t .... ·l 
0 r:.,..- .''1 0 • '-~.:. :_ + \...' 
0 -~- 1"11 C· • I ..) t. ":" ._, .;. 
Cl 8"-.0 .. c • .:.1:.~ J. 

s.s?E•ut 
8 ,... -- . ') 1 ·:'11!...,..\.· 

9.0f•E+01 
9 . ] :~ [ + 01 
9.2C'E+Ol 
9.28£+01 
9. 3:.[+01 
9 . .;zr+Ol 
9.4SE+Ol 
9.55£+01 
9.61E,..01 
9.65E+Ol 
9.i0E+01 
9.';3£+01 
9.i6E+Ol 
9.30[•~1 1 
9.85[+01 
9.9CE+Cl 
9.95£+01 
] .00£+02 
l.OCE+C2 

3.93£•00 
4.~8E+00 - .... -."'" :-· • .;, .:- t_ ~ \.I V 

5.s~::~oo 
(1 • ~ {I E + (\ [J - . ~~..;,. ,..~ 
J • .., '- .... J' 

~.1-:-:·o~· 
~ .. ~·~r+c;J 
~ • : 7 t . .;. .. :~· 

~ ... · .... -=-+', - . . 
] ··-·"· • ..L ~ L- •-.. .l. 

i . :? ... ~- t: ~ 

1.:.::-=:·~·j . -,.. -· - .. 1 • ..· , .. r ... .;.. l J ~ 

] . --: :. !: ..;. (: j 
] . ~- ? !: - (; j 

l.iC!:+Cl 
l c:•- r.• 

.c~!:..~\11 

l . ~~- E+ ~q 
•; , ... ;"' .. 'I 1 
~ • j -- \1 

~.~.:££+01 
~. :aCE•C.'l 
2 • 7 :~ E-+- C: 1 
2.S~E+Cl 
3.::-;::•C·l 
..• ,_ 01 
.:J.~~t.~' 

~~. ~f:E+Oi 

~.3~E+Ol 
4.ff:E+Ol 
5.01E+Ol 
5. ~.;: [..&. [.: l 
~. 7 :~F+Jl 
ti. :8£+(\] 
6.~0E+C•l 
i. F :~ E + 01 
S.i·?E+Ol 
1.0C.:E:-+C2 
l.00E+n: 

~lASS 

2.31£-03 
·1. 30E-03 
8.02E-03 
1.4-JE-02 
2.46E-02 
4.09E-02 
E.39E-02 
9.6iE-02 
1.40E-01 
] . 91£-01 
2.-19£-01 
3.Jf;E-01 
3.~?fiE-01 

4.77E-Ol 
~-.ilE-01 

f.~r:E-Cl 
F.f:t:F.-Cj 
9.0~.Jf.-Ol 

j • r :~: t: ~ c• ~· 
: • :: := r +no 
: • : F. r ~ r, c· 
: I=-:=~~ .. \'11., L ' J 

: . - -;- :-..;. . r. - ., .. 
.,. ~~-.~r: 

~ • t \ ~ • \)\I 

~ • ~~F.+(:~ 
:.:.~~.F~OJ 
'l . ~ ~} E + r, C• 
~ . =~ :·. ::~ + 0 ~ 
~.~~E+00 

~.:iE+~O 

~.90£+00 
~.fiE+OO 
~ -~r oo tl • : -. + 
7.";7~+[;0 

~.jf,£+00 

] • G t· E + 0 1 
~ •; '-'-. 0] ~ . - .;;:~t. . , _,_ ()] 
.1. ~=.!.t.+\ 

l.£2E+Ol 
2.16£+0] 
:! . 4 :.£ + 01 
:!.BlE+Ol 
3. 1 f,f+Ol 
') "'··-·Ol v.C.,:t_. 

.; • l ~ E + 01 
- • -- Cl ~·.J~·t.+• 

E . .;~E•Ol 
- oo- 01 I ' , . ._ • .t,. + 
i.00E+02 
1.00E+02 

TSI AERODY~AHIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.003 
CALIBRATION: 01-01-1980 

DENSITY: 1 

SN 149 SAMPLE TI~E: 400 SEC 

CHNL 
< 
1 
2 
3 
-1 
5 
6 
i 
8 
9 

10 
• 1 
l .. 

12 
1 :~ . . 
..!. . i 

1 :.:: ... 
: F 
J. • 

. {.) ... 
, ... ... 
- .... 1 

, .. 
- i 

. ' ..:. •f 
t· :':. 

-" ,, .. 
- t:: ,., -
,. " - .... 
::~ 
:_:. 0 
~1 
~.c '; .. ... 
") ·; ·-. ...,) 
=-'4 
1:. 
'-' ....... 

•; 6 ... 
37 
38 
39 

LAST 

DIA 
.486 
.504 
.542 
.581 
.625 
.673 

"'')3 • I.., 

.ii1 

.835 

.89i 

.964 
1.03 
1 . l 1 
1 • 1 9 
1.~8 
1.38 
J • ·l8 
1 . ;·; ~ 
1 . I l 
J • :. -1 
: . ~ 8 
, 1 , <t I 

- • J -
'; . :;;: 
- • - •:.J 
': ~ :. - .. , "'' 
:: • f, ·l ,, ,. .... 
_,CJ..} - ... -.J I \_I~ 

:· • 2 i 
"J :. ') , .. ,. --
" .. ' - •;.' 
t.' • I u 

-L 06 
-1.21 
-1 • 6~ 
5.04 
5. 4 2 
~ .• 8 2 
6.25 
6.i3 
i.23 
7.;; 

~0 8.35 
.j 1 8. 9; 

.42 9.64 
-13 10.3 
44 11.1 
.Jf.· ]1.9 
·16 1 2 • 8 
-ti 13.8 
~8 14.8 

> 15.~ 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CUHULATI\'E % CONCE~TRATIO!\S 
NUMBER 

2.47E-02 
1.41E-02 
2.1~£-02 
2.89£-02 
3.87£-02 
5. 05£-,02 
6.09£-:02 
6.99E-02 
7.24E~02 
i.53E-02 
6.19E-02 
5.97E-02 
5. f,2E-02 
-1.81£-02 

SURFACE 
rJ,53E-02 
1.1~E-02 
2.QlE-02 
3.08E-02 
4.75E-02 
7.19£-02 
l.OOE-01 
t.33E-01 
1.59£-01 
].91E-Ol 
1.81E-01 
2.fo2E-01 
2.tf.E-01 
:?.liE-01 
:?.~OE-01 
" ~"r-r·l 

MASS 
1.14E-06 
9.49E-07 
1.81E-06 
2.98E-06 
4.95E-06 
8.07E-06 
1.21E-05 
t.i2E-05 
2.~1E-05 
2.85£-05 
2.91E-05 
3.~SE-C5 
4.00£-05 
4.33E-05 
=- 14;--o:. 

KUMBER SVRFACE 

-1.60£-02 
-1 • n s·E- r~ 2 
"J g--;--'1') ... ' I._. .._-

~t • 8 :: E - c~ : 
2.j~~r-c: 

~ . ~-iF- ( 2 
2 . ..; i E-r~: 
~.11F.-·~::! 
• ~ c-- (',.. 
l • ::<;.L- ..:. 
~ • 1 1 E - -:·~ ::: 
2 . 1 (~ E- ~~: 
1 • 7 ~ E- ~J 2 
1 • ~: G· E - r~ :: 
1. 3-J E-c~: 
1 -. - n ,, 
.~ .. lL-'-'-

1 • -i.; E.-~):: 
• "C.'£ (? l • .:~ C· - I .. 

1 ,, '"'- ... ') ,.;:_,r...-v .. 
l.l~E-02 

~ . ...,. ..... \,.' 

2. ~·eE-o: 
2 . C• G E - ~· 1 
:2.~rt-:i 
::.f1:::--·: 
: . o: r- ~- : 
"" (•,. '::."'- l ..::_.I .0.-

... ,. -- , .. .• .. ,.- .. 
' • - .... - " .A 

~.0jE-~·-: 

.. -~-=--'. .., . , ,. - ...... 

-1 • ..;C:E-C': 
~.2f:E-C"l 
• ,. ,.. .. , 1 

~.~~t.-~.: 

~.91E-C·1 
ti • _; ~: E - ~, : 
i.ll:t:-vj 
--er-.~ I I .,:. C· - ~' .1. 

i.~O:E-01 

.... . .... " 
5.60£-05 
f.G-tE-05 
3.1~-E-Cf. 
0 4 • - c<;. • '1 ·i t.- ~ 

~. J::t:-r.:. 
; . e 1 r- r•.; 
:: . c: 1 r- 0..; 
~.~~t.-~-1 
., ,.. . - ~. 
1. r,~ t.-1..·-i 
,.. ,..~- C' - . ,/ ... .::..- ..... 

2 r.-- 0 • • ,, C 1:.-' .;; 

') cs- ". _,\_; r.-v'1 
2.85£-04 
3 . -i i E- 0·1 
-i.09E-0-1 
·l. 8€E-C-1 
5.38E-04 
6.19E-04 

t.:iE-02 ].02E~co 8.59E-C4 
1.09£-02 l.OlE+OO 9.15£-04 
1.26£-0~ l .~fE+~O 1.3lE-03 
1.03E-C2 1.28£~00 1.33E-03 
8.85E-C3 1.2fE~OO 1.41E-03 
1 Oor-o? 1 so~·"O ~ 1-,:--oJ . ,, .. . ' ..... '-' ~ . ...... 
8.B5E-03 l.C8E~::>~ 2.18:£-03 
~.50£-03 9.81£-01 1.3iE-03 
3.75£-03 9.~9E-01 1.42£-03 
6.60E-03 1.93E~00 3.10E-03 
4.6~£-03 1 .5iE+OO 2.ilE-03 
~.35E-03 ].iOE+OO ~.15E-03 
8.~nE-G?. ~.18£+00 7.5EE-03 
8.70E-C3 4.52E+00 9.iOE-03 
i.80E-03 4.68E•OO l.OSE-02 
~ ~~r..--03 6 ~~E·OO 1 6"•-o~ ... ·""""" •""''"' . . ....... .;. 
0.00[+00 0.00£+00 0.00£+00 

l .26E+OO. ~.ElE"'f.l i.OiE-02 

1.96E+00 3.33£-02 
3.08E+00 5.78£-02 
4.80£+00 1.01E-01 
7.10£+00 1.68£-01 
1.02£+01 2.71E-01 
1.42£+01 4.28E-01 
t.90E+Ol 6.45£-01 
2.45£+01 9.33£-01 
3.03£+01 1.28E+OO 
3.6~£+01 l.69E+00 
4.11£+01 2.09£+00 
4.59£•01 2.~2£+00 
5.02[+01 2.99£+00 
5.41£+01 3.~6E+00 
5.iiE+01 ~.9~£+00 
6.03£+01 4.~1E+CO 
6 ~o~~01 ; "vo;+on . . - ~ " . ... - ..... 

6 -n-r-•01 • 1\.· ..... \. 

(;.9EE+C1 
i.~fE•~,j 
i. :~ lE~Cl 
'7,f,JE•C1 
-; . r, -:- t + -~i 1 
"7 • B .; E ~ ~: 1 
t~ . (· : ~ ~ ~- 1 
0 .... - : -.... l :. :. - J l 

8.29!:-01 
:) ··- •4 .......... ~ .t. ~ ,~ J 

8 -~- "1 • o~.:..~v 
8 :;:._-_.n· 

• ,_, " . t. . "' J. 

S.ifE•Ol 
o ., - E "1 •;;} • ~ :l +V 

8 ot-·o· ••. --t!..~ •l 

9.04:£+01 
a 1•~·c··1 ..... . "' .... ' , 

9.:;3£.;.0) 
9.3~£+01 
9.3SE+01 
9.4iE+Ol 
9.54E•Ol 
9.5iE•01 
9.6CE+Ol 
9.f.fE~01 
9.69E+01 
9.i3E+Ol 
9.i~E•01 
9. ~;Lt:+CH 
9.93£ ... 01 
1.0CE+02 
1.00£+02 

f.76E~OO 
E. ; C E • !; 0 
6. ~ iE+ ~10 
7.(2:t:~c0 

~.~SE+O~ 
f.~~r-c" 
?.:ff+(:{) 
l.C'SI+C1 
1 . 1 t. E ~ c~: 
.. '"J ~~~-• · .... '-:!:..•C~l 
] • • r • "'] • ~ .1- . \.I 

1 . 5 .~E ... c~ 1 
• r.c.-~. "1 .. ~ ~ .. .::. ~ ..... 
• C''"'Ol !eO·:~-

, '"· •"" E • rl 1 .... \..: ... 1 . ' 

2.17E+Cl 
., ., 0 E • (' 1 - . "'"' . 
'J t: • ~ + r,1 -. \.·l- \J 

~.9JE+01 
::.l~E+Ol . --- .)} ..... ,;:_r..+\. 
3.8-tE+Ol 
.J.21E+Ol 
.; . . , 2 E + 01 
4.63E+01 
5.05£•01 
~.:39£+01 
5. 16E+Cll 
6. f·8E+01 
i.5GE+Ol 
8.~8£-(-.) 

l.OCE+C2 
l.OOE+02 

MASS 
1.61£-03 
2.96£-03 
5.52£-03 
9.74£-03 
1.6iE-02 
2.81£-02 
4.52£-02 
6.96£-02 
1.01£-01 
].41E-01 
l.EZE-01 
2.32E-01 
2.8HE-01 
~.~9E-Ol 
4.:2ZE-01 
~ r,] E-"1 " .. ~ "'~ 

:, C="t'"-", 
,.. " ...... L.. l'• 

i.lOE-C'l 
~~ • :: :. E - C 1 
c. . ··- -.1 .. ...., .. ; =- l• 

j • ~ ~: ... (. ~· 

~.:..;F.-:-~·~.·· . . - . , , 
!.1.;!:.~,·,) 

: . f. ... ~-~.{; . ' .. - , ,... 
• • ~ j .:.. ~ \,.. ...... 

r ,. , - ,. 
_: • ..:. '" .:. - " '..,J 

., ··~- ('" .:...l..~:..- ..... 

_; .. l : E- ~i c~ .. ·4-.~o .. ~ • :· .i :_ ~ ,: 

-t • (': ~ E ~ ~~ ~· 
..; • 7 7 ~ + ~·· ~ 
: • t= :: E + (I 0 
(;.~lE • 00 
- 6 ,. r -0 I • ,; ..., ..;. \ J • 

(.1 (J ';':".a. !"\ ... , 
<:· ... -- . " ,, 

l.G8E+01 
~ ''"[•"'1 .1.~:1 ~\. 

l •. ; 6E + 01 
] ---·o, .11!:..~. 

., r c-- · Cl ~ • \.• C• t., T 

') ')-:"+01 _ .... t .... 

2.47£+{'!] 
2.:nE•Ol 
3. ~i:1E+C1 
"} - lE "1 ,, • I . ~V 

4.EJ£+01 
r.:. ]<.:-•~] u • ._.!:_.\) 

;,7}[+01 
] • (t (I[+ C 2 
l.eOE+02 



N 
""""" N 

,·r 
•1 
·~ 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAHE: EPX2 6.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIHE: 400 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
1 1 
12 
13 
1 1 
15 
1€ 
1 i 
~ ~: 

1 fl 
:: r· 
:.: 1 . , : 
, ~ # 

- ·~ 
,.. ~ .... 
-: r: - ~· . -
- I 

~8 
,, c 
~ .. 
.~o .. ~ 
.;: .l 

'J., 
v-

23 
=~ 4 
'J -..,;) 

~~ 6 ., -
.._, I 

38 
=~ 9 
-10 
41 
42 
-13 
·1 ~ 
·15 

DIA 
• 4 86 
.504 
• 54 2 
.581 
.625 
.673 
-?3 • I ... 

.ii1 

.835 

.89i 

.96-1 
1.03 
] . 1 1 
J • ] 9 
1 • 2 8 
1 • :' ~ 
1 • ·1 F 
~ :.. 0 
J. ' ' ... 

1 . -:- : 
' ~ I •• 1';- • 

, c '-' 
~ I ., ' ·~ 

,. • ,.1 - . ~ .... 
, ~· - . - ·.· 

- . : . 
~ . t' .j 
"': 0 .. - . ' .... .. ,, -. .. .... . ,. ' 

,. -
... .. -. 
~ :' -~ ..... " ... 
:-: . ~ ~: 
~.06 
.:t, ~ 7 
j • f ~ - .. =• • \I .... 
5. 4 2 
~.E'.2 

c.::s 
t.: - .. 
'-' ' I J 

7.:?3 
I • : I 

~.35 
8.97 
9 • (. ·1 
1 0. ~~ 
1 1 • 1 
j l . ? 

-16 1:!.8 
-li l~L8 
48 14.8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCE~TRATIONS 
~UMBER SURFACE 

1.96£-02 
1.08E-02 
1.53£-02 
2.01E-02 
2.i6E-02 
3.66E-02 
4.06E-02 
~.93E-02 
5.47£-02 
5.19£-02 
4.98£-02 
~.21£-02 

3.79£-02 
3.9-tE-02 
?..49£-02 
2.3£'£-0:? 
') 3":t"-O? 
~ . """- -
::.80[.-02 
r ~c:--_n, 
.a • , ..... - \.·-

: I ~ ,; E- [: :? 
• I : 1 E- ~~:! 

1.22£-02 
8.64E-03 
1.41E-02 
2.14£-02 
3.39£-02 
5.21£-02 
6.69E-02 
9.37E-02 
1 .·2oE-o1 
l.JlE-01 
1.46£-01 
1.42£-01 
1.48£-01 
1.i8E-01 
l. 82E-01 
2.02£-01 
2.31E-Ol 
2.25£-01 
~. 2ClE-C1 
.., ,., .1 ;:-- " , ... . -,- \' ~ 

') • '1 - , .. -
... I l .& L- \.'! 

:. ~-:.~-0~ :. 7p£-~~ 

~JASS 

9.04£-0i 
1.2iE-Oi 
1.28E-06 
2.07£-06 
3.53E-06 
5.84£-06 
8.06E-06 
1.21£-05 
1.6iE-05 
1.9iE-05 
2.3-1£-05 
2.~6£-05 

2.i5E-C5 
3.54£-05 
3.90E-05 
-1.6f.E-05 
:~.i~E-C~ 

5.~P.E-rl5 
(.:. ., r.-- r : 
V e '-' \,. [. ,.; '-' 

6.B~r-c: 

f.?(E-:~ 

s.efE-~f 

CUMULATIVE % 
~UMBER SURFACE 

2.08£+00 3.55£-02 
3.22E+OO 6.08E-02 
4.84E+00 1.02£-01 
6.97£+00 1.64£-01 
9.89£+00 2.63£-01 
1.38E+01 4.16£-01 
1.8JE+01 6.11£-01 
2.33£+01 8.85£-01 
2.91E+Ol 1.24£+00 
3.46E+Ol 1.62E+OO 
3.98E+Ol 2.05£+00 
4.~3E+01 
4.E3E+Ol 
5.25E+01 
- r.'>£'01 0. l•.. ~ 

- "'C- 01 ;').:"v!:.+ 
c .,~-·"] \,.' • , ... ~ .!:.. ..,. \.,: 
,. C"l'l:"·''] , .... - '- ,_. \.., 

L: c C' t" oL ,, , 
\,.' • ~ "'" -· ••. 4 

-.1CE+C>1 
- ,..,._..t."] 

I - ~_I:... "T 'I 

~ J 'J- ; .• 
r • ., •• r-dJ 

2.46£+00 
2.8~E+OO 

3.41E+OO 
:~. ~ l [.;. 0 0 
4 -··- 0(' ..... :"l ,~. !:.. + 
:;.~:E•00 
:, . ~rE+ CC! 
t~.:1E~~·2 

; . : r E - :·~ c· 
7 • 7 ~- ~ ~ ~-, ~· 
~ : :-; :-.. .~. 
'- • • • .I . • • 

~ASS 

l.i9E-03 
3.22£-03 
5.i5E-03 
9.84E-03 
].68£-02 
2.84E-02 
4.43£-02 
6.83£-02 
1.01E-01 
1.40E-Ol 
1.86E-01 
2.35£-01 
2.89E-01 
3.5HF-Ol 
.; • ::H.iE-01 
5.2FE-01 
C.·llE-(11 
7. :.~r-e~~ 
~~ . r:~ . i r - :.. J 
] . (· 2 F. ... (~ () 
1 • J f: E' ~ (• {. 
~. --~ r:~('·( 

~- . :.: :. E - ~ - j • :. ; I" .- ~ · ~ 1 :; C ... -:- _ r - - 1. :· :- -. ~ ... .... " " - \. ,. . .. "'" - ... ~ . : ~ r - r- :.: :; . !: : ~ - :·· : 
. '"'':"'-''' ... __ ,_ 
. - .. - .. . ~E- ~ .. .. . ..... - \..-

1 • ~ ~ ~- {': ~ 
i . :; "7 L- .:~ ~ 

] I :; =~ E- ~ 2 
9.~cr-a3 
B. :::.E-03 
'Ill! , -- ,, ,~ 
,.. • .A t.::..- .... L 
c •."\- fl'; 
C• .1\,,'.t_-\I.,J 

. C2--"2 -· t.. \J 

J.J7E-02 
8. sr.E-C3 
f..~J£-()3 

;.aot-03 
3.~JE-03 

1.0~E-C2 
i.~CE-03 

~.6~£-03 

,_ -,.- '·"' 
:.:. I I\ t.- ,_, J 

3.C:E-C~l 

-~.f,f:£'-(:] 

~ • 7 ~- E- C' l 
~.1~.::-cn 
3 c-~-:-_r.1 • C' .... _ V 

~.;1£-(":j 
,. re:- f'\' 
tJe\..Ct.-\.'1 

..; . 8(:[-01 
i.OiE-81 
9.:~-;E-Oi 

7.~0£-01 
8 c-- Cl • ,, t: ... -
9.52£-81 
1 ·-r""'"'O • l :. .... ~1 

1 • I 3 E + (iO 
l.~i'iE1-00 

1.02E+OO 

. ~ ~ ':"-,. . 
a • .I .J. - ' ~ 

].3~!:-t~ 

1 . : : ::- c~ _, 
1 . ~ ~ ~- (.: ~ 
,., 4") "7 ~- ::.; 
~. - . -
,.., ,.. -- ,._ ' 
..:. • ..:. • !... - ... ..; 

2.2 ... I-(\~ 
~.1::!::-C-1 

3.5~£-~'~ 
5.5.;t:-o.; 
- ~c- ,.... 
I • .:i c .t.- \.• ; 

i.lEE-0~ 
0 -·- 1"\4 C o I J ,t.-\)., 

l.OCE-G3 
1 ..,(;--"3 • • ... L "' 

:!.OSE-03 
l --- ''3 .tt.t.-v 

l . .: : E:- () 3 
3.00£-03 7.60£-01 l.14E-O~ 
4.65E-03 1.36£+00 2.19£-03 
~.~OE-03 1.82[+00 3.1~E-03 
2.70£-03 1.05£+00 1.95E-C3 
i.05E-03 3.17[+00 6.33E-C3 
5.40E-03 2.81E+OO 6.02E-C3 
6.i5E-03 3.6~E+OO 8.51£-03 
~.65£-03 3.22£+00 i.98E-C3 
O.OOE+OO O.OOE+OO O.OOE+OO 

9.45E-Ol 3.42E+Ol 5.06£-02 

- . f. : ~- - ~~! ~ 
~ :.. : -::- .... ~ ~ 
I • o. • - ' \ • 

~ .. ~ ~ !: • ,1 _1 
E..:..;!:~C·l 

~:~3iE•C!1 

f,..;7E:-Ol 
0 :: r..-. (·] C"•e~ ,_,.:..~; 

f..!:SE•Oj 
(_• - - - oL ,, • n , I I t. . ~· l 
c t,·c.:-+'·1 ...., • VC· t. \ 

9. 0 ClE..:.. 01 
~.CPE""Cl 
~.j8[+01 
c .,6:"•('1 .... . ..... - .. ~ 
8.2:5E.P01 
9. ;6E.;.Ol 
9.5.;[+01 
9.f·9E•Ol 
9.62£+01 
~.57£+01 

9.i~E+01 
0 --- 01 .., • I ;)t,+ 

9.S3E+01 
9.89£.;.0} 
9.95£+0] 
l.COE+02 
1.00E+02 

•• ·. j t '":' . : 
-·~~-~--- .. 
": '1":.':"-·:· 
.I ' - I - ' ' - ., . - ..... -

t •-, I ... ·-·-- ..... 
: • .; ·i E .... C' ~ 
. -·- ,_ 
j • ~ ~·:. ~ \.. i 

J I f !~ E .;. .~ 1 
J.b~£-(1 
.. t~ ,.. - • ~. 
:.:~.t.~\..·.i 

.. ·-~.r-· .!. I .! ~ t...,. ,, ~ 

:.:.-:~E·;~: 
•· L' • r • 1 .! • \.~ !"" .L + \.. 
') t•: E . n, 
~ • :" "' ~ "' J 

=~ . :: ;.;, r • c~ 1 
3 • E; E ~ ~~ 1 
4. Oft•C•i 
~.~8E.;.CJ1 
A --- ~1 ·;.t•.t.+U 

~.9PE+01 

5. :~9E+C)l 
5.92E+Ol 
c ,.,._ Cl 
l' • .:. .: :. ... ' 

·;.;e::t:oL(!} 

. 1 i . ~· C. E "" 0 l 
9.C6E+Ol 
1. OC•E+02 

1 } • 00£+02 

. - --• 1 ... ~ .·• r - ' ._, 
- . :· :; ~.;.. (· 0 
I '' - =- .. ; ~ _ .... · , - " 

::: • - :- E ... {' s· 
:t . J :- [ ~ C'J (J 

~ • !; ·• E •l• ~ 
-~ . : 1 E -. ~' C 
j • ~:: E ~ 0 C: 
~. 62f.;.(L_i 
6 -. - ,. _,.., 

• : .! !:.. • ...; ... ~ 

8 . :.! '7 E ~ ~! ~i 
a t..: r·- • n 'l • . • ~= ~ .t. ~ \..I ' 

1.14E+Ci 
• 'ol ·' ::-. 0 ~ J ..... '- . • • 

l.~~2E-+-O: 
') •"" ] :- + r, " - • ,, ...., \.· .J. 

., -:-6-""o· 1- .... , .t. ~ 

? t,41:"+"'~ 
"" • \,; 'i L \' .-. 

2.E6E+01 
3. ~gr:-~ol 
:~. 9 2 E + 01 
J.30E+OJ 
fl. ;J5[+01 
6.74£+01 
8.42£+01 
l.OOE+02 
1.00[+02 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 6.005 01-01-1980 

~ 

•• I 

LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 400 SEC 
DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 

8 
9 

10 
1 1 
] 2 
1 3 
1 j 

1 ~, 
~ (:; 

1 i 
. ~ 
j ':" 

1 ~ 
:: -~~ 
' ~ 
- J 

. . . 

.,! 'I 
, .: -.... 
•: (.' - ~ .. -
- I 
,-: Q -· .. · 
"() -. 
~~ 0 
:~ 1 
'.' ') ...... 
•; ') 
'-' .) 

:_:, 4 
35 
36 
3i 
:~8 

39 
·l 0 

DIA 
.486 
.504 
.512 
.581 
.625 
.6i3 
-?3 • I .. ---, I I I 

. 8 ~~ 5 

.B9i 

.964 
l . 03 
1 • l j 

1 • 1 9 
. .,8 
..:. . -
1 . : F, 
~ : (.' .... , ..._, 
, .~ 0 
,1. ' ,_ ••• -, . . .. 
• • I - • r. ~ 
! . ~- ~ - . ,... 

- ..... 
,. . .. 
- .. t~ •J 
, - .. . . . - . ~ . ...., 

... [: ~: 
, ~. -
•• - f .. - , ... . - . ... -
"J - t.. .. _ . . '-" 
~.(:f: 
I .. -

.., • 'l I 

• r.o "I • ,. V 

5.0-i 
5. ·12 
- 8'J ~ . .. 
E •; (' ... o 
f'.i3 
i.23 
I • I I 

I 

8. 35' 
41 R.9i 
4 2 9. 64 
~:i ]0.3 
4.~ 1 1 • 1 
-lfl 11.9 
~6 12.8 
47 13.8 
.t8 1~.8 

) 15.-1 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCENTRATIO!\S 
NU~fBER ( 

1.81E-02 
9.~5E-03 
1'.42E-02 
J.99E-02 
2.5?E-02 
3.04E-02 
1.66E-02 
5.41£-02 
5.28£-02 
4.99£-02 
-L51E-02 
~.OOE-02 

3~i5E-02 
·~ .. 'E O? ..... :"!--t - ... 

., .,-E-"" 
•.' ... ' \,.: " 
2.1fiE-02 
:!.8~£-02 
::.7~E-Q:; 

~. 1·;E-o: 
J .f:.Jf-(1~ 
J.f.:E-C:2 
~. :-1 ::-r.:.: 

StJRFACE 
~.l2E-02 

'7. 56£-03 
'1. 32E-02 
2.12£-02 
3.09£-02 
4.33E-02 
i.67E-02 
1. 03£-01 
1.16£-01 
p. 27£-01 
1.32£-0l 
1.35£-01 
1.46£-01 
1.59£-01 
1. iCE-(.li 
l.SOE-01 
2.01£-('1 
.., , -- r • • ..... t.-, 1 

l. 9t~E-C j 
: I ~.; E- (: 1 
l.~?E-·J1 
,, .. - .. 
_ • ...;.;t,_-.·J 

!-lASS 
8.33£-07 
6.36£-07 
1 • l 9E-06 
2.06£-06 
3.22E-06 
4.86E-06 
9.25E-06 
1.33E-05 
1.61E-05 
1.89£-05 
2.12E-05 
2.34£-05 
2.i2E-05 
3.18E-05 
3.65E-C5 
4.38[-05 
·1. 9i£-('•5 
- - c·- n-
:'- • ; C· .t- '-: ~ 

f. . f~ 7 E- C' f· 
5. 95E-C•5 
E ': 'J r-" =-

• ~ '' \.. V 

c:. ~.;E-(·5 

CUHULATI\'E % 
NUMBER S~RFACE 

2.08E+OO 4.1iE-02 
3.17E+OO 6.98E-02 
4.80E+OO 1.19E-01 
7.09E+OO 1.98E-Ol 
9.99£+00 3.13E-01 
1.35E+Ol 4.i~E-01 

1.88£+01 i.59E-01 
2.51E+Ol l.l4E+OO 
3.11£+01 1.57E+OO 
3.68£+01 2.0~E+OO 
4.20£+01 2.53E+OO 
4.66£+01 3.0~£+00 

5.09£+01 3.58E+OO 
5.50£+01 ~.liE+OO 
5 8 -- 01 • ~"- 00 • tt.+ -t .... v!..+ 

6.2~£+01 ~-~lE+OO 
e.:,;;:·rl 
6.8f.£.P0] 
7.12E.P01 
-; • 3..; ~. {l] 
7 • f. 1 E • 0 1 
i.7jE-01 

(~. 2ft:+CO 
~ . ~:; E + C Cl 
-; • E (·· E -' C 0 
~ .• ~. :: F..+ ('. {J 
(: •:•·;-oL'l"' .... __ ·\,.\.. 

1 .. - . 1 
·~·';,t+~; 

MASS 
2.19E-03 
3.86E-OJ 
6.98E-0.3 
1.24£-02 
2.08£-02 
3.36£-02 
5.79£-02 
9.28£-02 
1.35E-Ol 
1.85£-01 
2.~1£-01 
3.02£-01 
3. i :~ E- Ol 
~.5iE-01 
=-. = ') E-0 1 .... '-).. . 
S.fliE-01 
i.~f.?f-Cj 

9 • f, C1 E - !: ~ 
1 • 1 r~r + r, c 
J ,. ::' £ oL r·, ( . -- . \. 

.. • ,, ~ r· r, 
j o ·j • _t- I ~· 

~ . f .; E - C ~· 
:.:;E-f~ ::.~ .. ~£-C1 ?.t:EE-C-5 i.~~?E-+li1 ; • : : E ~ c·. 1 j . ~ :; r - : ~· 
~ •; ~ -;:"'--. ") ......... - \. "-

j. :r::-c::: 
1 . i i E- (: ~ 
1 . ~::: E- 0 2 
j • J ..; E- (l 2 

~ I f := E- :. ~ 
,.. -,. - ... 
, .... -· - .. ~·- ...... "' 
2 "'c- r· 

• ~f l'!.. - ,_; l 

3.0iE-Cl 
~. 3 ~- E- ~: 1 

j • 0 7::- ~! ~ 

1 ""E-C-i .... . --
i . .;or-o-1 
1.56£-04 
~.iOE-04 

o c"--"" ., ~c~_n· ., .,-r-o~ .... • .. \." .t. \.; " .... ·-· '-' - V J "' • .. I - lrofl 

- r:-- 03 ~ -~r ~1 ., ~sr n• f • :" ~; t.- ,, • ;". C•-- \_, ~ • 6.. - \.16f 

~ e-r -~ 1 6~- 0, 3 12- o· "' • 0 ~ - \.) e.J .... • \.• t..- ... • .L- ~ 

7.~5E-03 ~.23£-01 3.08£-04 
7.05E-03 ~.S9E-Cl 3.83E-O~ 
i.50E-03 6.00£-01 5.05E-04 
8.10£-03 i.~9E-Cl 6.7iE-O~ 
7.80£-03 8.33£-01 8.09E-04 
5.75£-03 8.32£-01 8.69E-0~ 
7.50£-03 1.07£+00 1.20£-03 
i.:?OE-03 1.18£+00 1.43£-03 
6.-15£-03 1.~2E+OO 1.59E-03 
3.15E-03 6.91£-01 9.61£-04 
2.70£-03 6.84£-01 1.02£-03 
~.50£-03 1.32£.;.00 2.12£-03 
2.25E-03 i.GOE-01 1.31£-03 
3.00£-03 1.liE+OO 2.1iE-03 
5.~5£-03 2.50£+00 ~.99E-03 
3.15£-03 1.6~[+00 3.51£-03 
~.0££-03 2.~3E~OO 5.60£-03 
3.75£-03 2.60E+OO 6.4~£-03 
O.OOE+dO O.OOE+OO O.OOE+OO 

S.ilE-01 2.69£+01 3.81E-02 

2. 0~ E~ ~)] 
~. J ~E+~·j 
B. 22F.>~·C.:l 
s.~-J£.;.0! 
Cl ---.,..1 
...... :' i ~~\I 

8.6Pt:+Ol 
8.78£+01 
8.8FE+01 
8.96£+01 
9.0-lE+Ol 
9.13[+01 
9.22£+01 
9.31[+01 
9.39£~01 
9.47£+01 
9.56£+01 
9.f.3E+Cl 
9.67E+Ol 
9.70£+01 
9. i!'~E+01 
9.78£+01 
9.SJE+Ol 
9.87E+01 
9.91E+01 
9.96£+01 
l.OOE+Cl2 
1.00£+02 

.. - , - .... 

.AI-\..:.:. .. \.·.:. 

. . .. - ~ l 
~ ...... J !:.. -4- \.' 

J • .;::r•u1 
1. f ::£.;.(~] 
~ • 57 E + (l 1 
1 ··•·-+r•] .~..:,:_ V 

1.!-Jf£+01 
·~ . ··-""ol -·1-t..· 
2.2EE+01 
2.-iCE+Ol 
2.58£+01 
2.9CE+01 
3.2iE+Ol 
- -c.·- r1 
" • :) C: !.. + \.! 
3.9SE+Ol 
·l. 4 ::E+Ol 
4.87E+Ol 
5.13£+01 
5.3~E+01 

5.87E""C1 
6.16£+01 
6.5~£+01 
i.52E+Ol 
E.1::E+Ol 
9.03E+Ol 
1 • (l~' E + 02 
1.00£+02 

:::. l r:E-C ~; 
,. : ( f ... ~ .•. - . ... - ... \ 

:; • ~ i' E + ·:~ (; 
:~.=~~!:+Cr. 
.. c.··r ·c .:. • V -:! + \~ I 

4.4:;E+OO 
~ • c: :2 E + C· 0 
5. a::; r-r~o 
E.EiE-00 
i. ff·E""00 
8.~iE+OO 

1.0f.E+Cl 
1.29E+01 
1. :,z£.;.01 
1.83E+Ol 
2.20E+Ol 
? 6'>-·1"\t - ... :.1"\,J 

2.87E+Ol 
~.14E.P01 
~ -"-""01 "' • I \' .t. . 
4.04E+Ol 
·1 • {; 1 E + 01 
- 0 "'[""01 :r • • ,:. . . 
6. 8·i E+ 01 
8.31E'!'Ol 
].00£""02 
1.00[+02 



... 

N ...... 
w 

LAST 

CHNL DIA 
( . 486 
1 .504 
2 • 54 2 
3 . 581 
·1 • 625 
5 .673 
6 . 723 
i .7i1 
8 . 835 
9 • 897 

10 . 964 
11 1.03 
12 1.11 
13 1.19 
1-1 1.28 
15 ].38 
16 1.~8 
li ].~? 

18 1.7] 
19 1.~-1 
:n 
::1 
~? 

:::3 
2 -I 
,, -. :) 
:s 
')
... I 

:?8 
... 0 -.. 
~~ 0 
~q 
'J., 
' .. 
33 
3 ·t 
'l -vO 
~16 

3i 
~~ 8 
J9 
~0 

41 
• ? ., ... 
-13 
·14 
·1 s 
46 
4i 
48 

1 • ~ g 
~I l ~ 
~.~t 
,. ' -.:.I ·I~ 
:.: • ~: .J 
::.83 
3.(:5 ., ,., -
• • • .., I 

:L ~ 2 
:~ • 7 8 
.:J.O€ 
-1 • :~ 7 
-1.f9 
5.0~ 
5 . ·I 2 
~.82 
6.::6 
6. i ~-! 

i.:.:3 
I o I I 

8. :15 
8.!-17 
9.64 
~ 0. 3 
l l . 1 
l l . 9 
1 2 • 8 
13.8 
1-L 8 

) ]~,.4 

TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.006 
CALIBRATION: 01-01-1980 

DE~SIT\': 1 
SN 149 SAMPLE TIME: 400 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCEKTRATIO~S 
NUMBER StRFACE 

2.10E-03 1.31E-03 
1.20E-03 9.60E-04 
1.50E-03 1.39E-03 
1.80E-0~ 1.91E-03 
2.55E-03 3.13E-03 
6.30E-03 8.9iE-03 
4.95E-03 8.14£-03 
5.85E-03 1.11E-02 
6.45£-03 1.41£-02 
6.i5E-03 l.i1E-02 
9.90£-03 2.90E-02 
6.45£-03 2.18E-02 
i.OSE-03 2.i5E-02 
6.30E-03 2.8~E-02 
7 ~or-o~ , oo~-02 .~- ~ v•~ -
r.. 6'~"~,:--" ") u. v- v,, 
,.. ",,- (' .. t· • 'v V .t. - -.· 
- , • E r·.., 
=-·-~ - _." 
e ~ r.-=-_,..., c ... \..- \.•" 
5. "7(:t:-0J 
:.7('-E-C3 

4 -- .. I ...... -.... -.' .. ., . ~-.'- " ,· - ,. -- ,... ... 
~- . ~ ~ .t- :_,_· ... 

~ . :~ ;--; E- ;: ~: 
r . i : E- c~ ~ 
..;.f~[-[!~ 

~.l~E-C'3 
-1.6fE-03 
-t • :. {' E - C 3 
~.i~.£-0? 
., r.n-=--c., 
,l • \,.: \· - '-' 

2.60E-03 
~.C"'0E-C3 
:!.8~.£-03 
2. oor-o:~ 
:.lOE-03 
,.. --- 0" , .. ~- "' ~ • 0 ~~- , ,. 

2.-lOE-03 
~.2~[-0~ 
~. i(J£-(.~: 

2.8:£-C3 
~. f-CJE-f.-i 
2.j0£-03 
] . 80£-(!3 
1. o~.£-03 
1.80E-r'3 
'l ,.,.E C" .;. . ~ ::' - ., 

') oe-=--·"'? ,l • •. - ,, .. 

-1. l f.E-C2 
-1 • 2 C! E- (~ 2 
; • ..;~E-e:? 
~. :J.?.F-02 
~ • :' 2 !: - C' 2 
f.~?E-C':: 
~; • t; :~ E- c· 2 
,.. ,, E- ,., ') e. • - ~!:.- .._ ... 

1. 3:.£-01 
1. J F;E-01 
a 'J ~ - ,, ., 
''"-A.::..-\.·-

] . :,7£-01 
l.i5t-v1 
l. fSE:-01 
1.87E-G1 
2.Jt.E-C1 
2.Gf:E-01 
2.28E-Cl 
::.7 7£-()1 
2.:~:::-r.l 

3.1o:;E-C1 
3.-.12E-Cl 
~· -:r";'_,..,!} ' .. \,.,- \.. 

~.12E-Cl 
G.:~E-01 
1.l~E-81 
€.1-iE-{'j 
6. oc-:r-01 
-1.0~[-01 

8.10£-C'l 
, ·-- "0 ... .! ,~~'-' 

~fA SS 
9.i5E-08 
8.08E-08 
1.25E-07 
1.85E-07 
3.26£-07 
1.01E-06 
9.82£-0i 
1.44£-06 
1.97£-06 
2.56£-06 
4.66£-06 
3.76£-06 
5.11£-06 
5.66£-06 
8.3iE-06 
9.13E-06 
1.03£-('5 
1. 1 :r-r·:. 
2.1~E-C5 
1 8 ":'t'_r:; . '- ' .. 
, ":'; r: ~ - r· :l 
"- . " ... - , ... 
~ . : (~ ~- ( : 
-:: ~c.-;- __ ,~ 
"- . -... - "" "-
":) ., c :- _ r,: 
"'•"-·C·- \,,, 

~~.?~E-0~; 

:-.57E-O:: 
~ • frEE:-~:~ 
8 . 57 E- ~~ f, 
1. 03::-~.; 
1.07E-0~ 
1 ... -- c· .~t!..-·-i 

1.5iE-O~ 

l.G~t-04 
1.9:E-04 
2.51!:-C-i 
2 • l ~· E - ~! ·1 
3 • :: t· E- C ~ 
., 8 •.J- r• ' ..... "'!..-\.:-J 

4.-1 f.E-C-1 
6 6 . - I'• .~ • ~t.-v-t 

8 . i (·:::- ~' ..; 
1. ;r;t.:-o.; 
P.87E-0~ 
1.0~£-03 
;.f.CE-('4 
1 1=:"[ ,.,"l . ·-·.:. -\.' ,, 
2.51£-:-,J 

'' •• ;- " ·~ 1 •. , - 0"' 3 ~ "E ~'~ ') ~ . ~·: ~!-- '-' ,, . : it,., .t.... "' " • 0 ,. -\I" 

2.25E-C3 l·.5er~oo 3.86£-03 
o.oor•oo o.oor~oo o.oCE+OO 

2.00£-01 l.l9E+Ol 1.9~£-02 

CUMULATJ\.E X 
~UMBER SURFACE 

1.05E+OO 
1.65£+00 
2.40£+00 
3.30E+OO 
4.58E+OO 
7.73E+00 
1.02£+01 
].31£+01 
1.6-1E+01 
1.9iE+Ol 
2.4iE+01 
2.i9E~01 

3.1.;[+01 
3.-HiE+01 
3.83E+Ol 
-i.lf£+01 
·~ . ~ f E + t'1 
~.73[+01 

f .. ~ ~E~Ol 
~-~~E~Cl 
~.~:!:+01 
~.~~E~t~j 

r.~:7r~J1 
c ··'·:-~~,, 
' • -t .: - 'IL.' J 

S • : 1 E ~ (~ l 
€ . 8 ~ !: - :} l 
~.JC£•01 

i . : ~ E + r: 1 
i. f,~·I+C~~ 
i,7..;:t:•Cl 
i.92E+01 
S.J0E~Ol 

6.~5£+01 
o ·:o";'~o1 (j, • ,: •. - . 

Cl :. ';"+(I} .... • ' "'i-

8 . f: E ~ ~: 1 
l:: • -:- ;.' ;- ol. '), . -- " ~ 

2 . ? :~: ~ • c· 1 
~.O}!:•Oi 
9.1..;!:~01 

9.::~E+Ol 
8.31E.;.Ol 
~'l..;lE+Cl 

~.tOE+01 
c :6r+(;11 
.... to. -

~ c-- r.4 ~ o\.O!'_ol.vl 
0 -I~- 0) 
"' • I (: !.. f 

9.E9E+Ol 
1 ''rJ[.:.rl2 ...... \. \ 

l.OOE.a.oz 

1 • 1 OE-02 
1 .90E-02 
3.06E-02 
4.66E-02 
i.28E-02 
1.48E-Ol 
2.16E-01 
3.09£-01 
4.28E-01 
5.71£-01 
8.13£-01 
9.9f.E-Ol 
1 . 2 ~~ E+ 00 
l.-46E+00 
1.79£+00 
:.J2E+OO 
2 • .; 7 E+ (l0 

:.82!:+00 
~~. ~ 5 F + (:0 
~.9CE+U0 

.; . f, = :: ~ (~ 0 
::-. o 7 F ~ r. J 
~ .. -:- ~r·< 0 
(~ •t:l:~r·r~ 
\..· ....... - ' \ 

i e (j 1 ~ ... (I ~~ 
s.fcr~oo 

~.~7E+0C 
].(''7[~(1 

l. ~::E+G1 
J • :• £ F- 01 
l :,,Jr.:.(;; . " - .. 
1 C:(lr>+( 1 

• ._l • 0 .t. ) ' 

l.87E+C.1 
2.0f.E•OJ 
:! . ~ ~ E + r• 1 
:! . ...; c. E • ~: 1 
~, - . - ,.., .. 
~ • ! .. , !_. \_i ! 
r A •· £ r·] ,: • \.' ... · + \ ~ 
~; • ~J .. f E • 0 1 
3.iiE+OJ 
4.2~E+Ol 

4.3~r~o1 

~.~OE+01 
: ~~~ .... (!, ._:.-i.,_ ... 

5. 7f:E+r•1 
6. ~~E+Oj 
'7. -~:] '£+01 
8.69£+01 
1.0~[.J02 

1.00E+C2 

MASS 
5.14E-04 
9.-1 OE-04 
l.GOE-03 
2.58E-03 
4.30E-03 
9.60E-03 
1.4SE-02 
2.24£-02 
3.28£-02 
4.63E-r.2 
7.08E-02 
9.0iE-C'2 
1 .18E-C•1 
1.47£-01 
1 (.;t')[-'1. 

•• ' l l 
2.~0£-(:] 

2. 9~ E-(· l 
3 . f. ~~ F- 0 ~ 
~.65£-l] - --- -· ;: . • t'.: . .:. - .. .i 

f .. -- ~""I .. -........ - " .. 
('\ ".,- . 
r:.~:.::- .. 
(l --- ~-
·' .::- ... J 

• . r·- .... 
" • j '·' I"_ - . . 

~ . ·~ - E- :\ ~ 
., --- "' , .... - I 
,.£. • ..... - " ... ,, -. - .... 
-. \.1.;!:.- .... 

:· •. ; ~F..._~ ~-

~~ • c • c~ E. - c · :' 
:: • ~· 7 ~- ·~: (: 
·i • ~~ .: ;: ... ,. . ~ - . -. ,. " 
~ . (; 7 !: .... c ~: . 
: . • ~? E ~ ~-. c~ 
. . , . -- ' . 
0 • ~ -: :· - ' ' I 

F. ~ ~ E.: ·<\C 
, ·r_-., 
.... • "'!' - --· 

: . 1 : !: - C' .. _ , .. - .. , .. 
~ -- .... -- . .. - -- .... l . ; . :· =. + l.J .l 

~ 0:r-.-, 
~ .. ' - ,. , 
~ •.• 1- ( • 
i. •. :' b!:.- . l 

2. ~ ~ E ~ :~ j 
, (., -; ~ - ~; J .. .... -
~-~. ~ .?=:-:~:: . ... .. - . '· .. 
,-..~.,:!• ... J 
J -. - .•.• 
. • lt""tt,-~r.,: 

f . 1 C• E ~ ~!! 
i.~t:E~I] 

1. (i(i[•i::; 
l. O~~E·~~~ 

~ I 

LAST 

CHNL DIA 
< • 4 86 
1 . 504 
2 • 54 2 
3 .581 
4 .625 
5 .6i3 
6 • 723 -, 
8 
9 

10 
l 1 
l 2 
1 3 
1 ·~ 
l 5 
: 6 
~ -; 
j ~~ 

~ ~ 

, ,~ 

. . 
- .1 

' • 0 - ' 
') .. ~ 

' -- ... 
:.:r . -
- I 

:: S;'. 

~~ 

20 
:n - ,. 
\.~.;; 

~~ :!o 
'J • 
.,;J ·i .. ~ 
,'\ :1 

.7ii 

.E~5 
,P,g; 
. 96·1 
1 . 03 
1 . l l 
] • 1 ~ 
J • :8 
• .. 0 
~ .... ··:) 

4 • C' 
.J '"'!V 

; . : ~ . - . 
i • J , : . 
~ ....... 
i , ... 
"' . :- :: 
~. - , . 
, . . ... -. ~ ·-· 

.. -. '-' 

• ~ f' .; -. •.· 
~ ., 

- e ... ..._I 

:-~ • t f~ 
' . -. - , 

... ~ :. '·" 
"- .... -
:J . 7 8 
·; • J G 
1 •. -

·J • ' I 

·L€9 
~·. ~· 4 
f .•. J 2 
=. '- ") , .. "--•-

36 (~.:6 

3i f..i3 
38 i.23 
·~ n - --~:J 1.1,1 

-1 0 8 . 3'5 
41 B.9i 
·12 9.64 
.:13 10.3 
4 4 1 1 . 1 
45 11.9 
·Hi 12.8 
~7 13.8 
~8 14.8 

> 1 5 • .J 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.007 
CALIBRATION: 01-01-1980 

DEJI:SITY: 1 
SN 149 SAMPLE TIME: 400 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: D1 

CONCEr\TRATIO~S 
NUHBER ;· 

7.35E-02 
4 .'09E-02 
G.13E-02 
8.28E-02 
1. 0,6£-01 
1.-10E-Ol 
1.80E-01 
2.0iE-01 
2.08£-01 
2.03£-01 
1.88E-Ol 
1.66E-01 
]'.51£-01 
1.33E-C1 
1. 3~E-Ol 
1.~1!:-0] 
1 ~ ..:;--01 .... - . 
a -o-_r,'> ... • ' ..... t.. ,, ... 
c: ,..,-- ~,. .. 
, .• ' : ~- \ . .! 

~ • : !.; r - r; :! 
-;- • 1 1 E- C!:: 
i (. :·.- (\ "J 
" ...... - \.1-

t.: ""~:-:_!.~ 
' • \. .. .a... ' -

6. ~ ~. E- ~-.:.: 

~ . ? 9 E- {; :.! 
~: • :.! t: E- (' ~ 
~.3££-8~ 
5.~~£-02 
• • t:r ,,.., 
:~ • ""i ·-'-- \... -

:; . (' t· T:'- {l 'J - -
~.i5[-{):! 
I • '' £ r ') 

'1 • :. \.1 - "' ~ 
• t·c:--or .... . ... - " 
3.t.~E-0~ 

~~.90£-0~ 
•J c , -- , .. ~,., 
._. • ... J L '--' .. 
•. --E C? J.~:..- ,_ 
3.f.-iE-O:: 
3 6 ---o') • lt. ~ 

3.04£-02 
2.5~E-02 
2.iGE-fl2 
2.2SE-02 
2.:!0£-02 
2.23£-0~ 

2.3iE-02 
2.i1E-02 

SURFACE 
4.55£-02 

,3.28£-02 
··5. 66E-o2 
8.80E-02 
1.31£-01 
1.99£-01 
2.96E-01 
3.94£-01 
-L5iE-Ol 
f~·~5E-01 
~~. oOE-01 
5.f.9E-01 
5.88£-01 
5.9iE-01 
6.~~E-01 
i.2~E-01 
7.~::E-~l 
- c-·- c, • r:. -: !... - : ., 

i.if!:'-01 
E • C-:- E- (: l 
. --- .... 
~ •. ; ::.. - ~ ! . , __ r1 
.- • 'f J r. - \,: 
• • '·- 0 r. (•. ~ • ~ ,:_·!:.- \,.. 

3 • :1 j E -.. C.· :, 

: • ~! ~ E. ... (,~ {l 

~.:13E+r:JO 

1.:iE+OO 
~ . ~ :: E • 0 0 
::.1:~E+OO 
•. '·' 0 - ~ :') 0 - • - , . .t. V 

: • .;'iE+OO 
:?.ict:~oo 

2.84£+00 
3.oi::~oo 

3.61E+OO 
· ,o-·oo ; • .a C·.t..~ ' 

-t.3S£+00 
5.0..;£+00 
6.0.;E+CO 
~.i8E+OO 
• c.o- 00 ::>.""" ... .t..+ 
€.99£+00 
6.6i£+00 
i.-14£+00 
a.ilE+OO 
l.OiE+Ol 
1.41E+Cl 

HASS 
3.39E-06 
2.76E-06 
5.12E-06 
8.53E-06 
1.36E-05 
2.23£-05 
3.5iE-05 
5.10£-05 
6.36£-05 
7.i1E-05 
8.85£-05 
9.66E-05 
1.C9E-04 
1 • 19E-04 
1.~~£-04 
1. f.BE-C4 
1 Of.':";'-OA ..... '-"... .., 
~.O~E-0~ 
2.13I-f;~ 

z . ..;~r-n~ 
2. ~·£!:-C-l 
~~ . :. ~::- ~' ~ 
' ~ ('- ,, , 

·1 • .:. •!..- V -'t 

~. ~· '"r -t·· · V • '\.' \.' .... 

,. -·- ('' l~ • ' -i ~- ~ ~ 

~.~JE-04 
S.OCE-C-i 
l. OOE-03 
1 • 2 ~ E- (1 ~. 
1.40::£-03 
1.GSE-03 
1 . 9 i£-(:3 
,, -:: ... r-e~ 
...."~ "' 
2.5?£-03 
3.26£-03 
..;.OCE-03 
• ~or r.3 of • .) C--V 

5.65£-03 
i.:?BE-03 
i.49E-03 
i.92E-03 
1.05E-02 
1.07E-02 
1.29£-(:2 
1.62£-02 
2.13£-02 
3.03£-02 

2 ·-r o~ , -?- Cll ~ ·?£ O? .00- ~ ~·~~~+ ~.~v - -
2.55t-02 l.~7E+Ol 4.3St-02 
O.OOE~OO O.OOE+OO O.OOE+OO 

3.iPE~OO 1.5iE+C2 2.39E-01 

CUMULATIVE X 
NUMBER S~RFACE 

1.94£+00 2.89£-02 
3.02E+OO 4.9iE-02 
4.64£+00 8.5iE-02 
6.82E+OO l.42E-01 
9.64£+00 2.25£-01 
1.33£+01 3.51E-01 
1.81£+01 5.39£-01 
2.35£+01 i.89E-Ol 
2.90£+01 1.08£+00 
3.44E+01 l.41E+OO 
3.94£+01 1.i6E+00 
4.37£+01 2.11E+OO 
4.iiE+Ol 2.~P£+00 
5.12[+01 2.86£+00 
:.~!E+Cl 
- -c-·,J ~. , ,.t,.~\1 

f 1 r. r ~ :-.1 . . \.•- ' "'' 
t". ':! = -:- ~ ,, ] \; . ,. . ....... \.. 

.._ .. .. - i t1 - -- {'. 
..... - • .J. 

~ -- r _ ~. i . .... . .. . '.· .. 
6.~~£-~·j - ., . - ... ... "2.:-\: 
i . 3::: E ~ :·. ~ 
i . f, C E - ·.:~ : 
i.f~:E+Ci] 
- C' .... - • (• 1 ' • c·.:. ~ ... ,, 
7. g-;::~c,i 
t· . j J E • :! j 
t: . ~ 5 E • ,~ l 
C! ~~";'~~'] c ......... - •.' 
c :-.J•:-•"1 0. 'l.· - ..., 

0 t:"'- "1 V • ,. ,, !.. ~V 

S.i-iE•Ol 
8.8-iE+01 
S. 9-tE•01 
~.J~E.,.OJ 

9. 14E+01 
9.2.;£-01 
9.3:-:E~Ol 

9.4JE+Ol 
9.-t8E+~l 
9 -·-·ol .0~!:..-r 

9.6lE~Ol 
9.6iE+01 
9.-; :n:+Ol 
9.79£~01 

9.8iE-Ol 
9.93[+01 
J.OOE+02 
].()0£+02 

3.30£+00 
3.77E+CO 
-1 • :: : :: + (~ ~' 
.;,-;iE+r.O 
~· • ::: ·f ~ + (, f; 
- - -- 0 (1 {\ ;-.;::..- .. ·v 

f . :: : :: .. (l r. 
;:. ~ =- r , .. 
. .... ·: - .... 

- a ~ ~ • ". ';' • ,_.I ,..\ .. - \• 

~-"''~::·:·:r. 
~ . -: r E ~ C· :) 
~ • C; ~- E +;; 1 
].]~£-~!1 

i . :.: t E ~ \.t l 
1. ::'FE-!-01 
l. :-z::_,.:,J 
1.f~:::~r.l 

l . E 6 ::: + C)} 
2.C~E+~1 
2.:3[•01 
::: .. ; t £ ... (' 1 
~.i::'E-01 
:>.(':(\£.;.0} 

3.32£+01 
:3.i1E~Ol 

4.C8E+Ol 
.;.!,4[+01 
4.8EE+Ol 
· ··c- 01 ~.;.· ~t..• 

5.78£+01 
f:i .) ·.; :- + (\ 1 . ,, ""'-
7.01[+01 
i.9C:E+01 
E.o8E+01 
1 . (1{•£+0 2 
1.0CE+02 

M . .\ SS 
1.42£-03 
2.57E-03 
4.72E-03 
8.29£-03 
1.40£-02 
2.33£-02 
3.83£-02 
5.9iE-02 
8.63£-02 
1.19E-01 
1. [·6£-01 
].9£3£-01 
2 • .;::£-01 
., Cl,.,[-0] - . ...._ ,_ 
... - ·- 01 • ., .J .. -, ...... -
~.2~E-0~ 
: • C· f E- C 1 - ,. . - (\ ] :.~ ..... t.-· .. 
- , ... - o· t- •. -:. ........ ~-.1 
• r.•t" r~ 

-.~;---'-· 

~- • ( e-· :E - :-. j 
1.:rr+t·:~ . ,~ . - , . , .s • -. ' .. . - .. - •. ' 
: . : :: :: ... ( =~ 
l • ~ -1 I ~ ~~ ~: 
, :·. ~ :- .. .' 1 -'l 
- I ~I .t ._ " '-

:.:. :qE+C·~ 
~.iF[_•\~{' 

=:. ::t"E~r·o 
~~ . F ~ E ~ ~-. (J 

.. •- I ' -·-·r:(1 -: • ... :"1- . . r 

· · ... r ') o :- . .., ~ + \ 
f . ~~ E· E • ~ ~ .. , 
i.-l~E+OC 
~ f r;~+ r: 0 ..... . \,..- ' .. 

J • Cl: E • 01 
1 ':' . ";' + (• 1 

·-~""- \... 

, ·c.·-·ol ... ~ c,!:.. ~ 

1. ':'t'E+Ol 
2.10E~01 
., ~-- ~ 01 ' • "f ,· • ..t. 0 

:::.8iE+C'tl 
... ., 1 'r . (l • , ..... ~ --~ 1 

2.8~E+Cl 
. ··r~"l ., . =· ,"'.- \' 
5.42£+01 
C L: <.:£~ ()} ;;:J • (,; • j \..; 

8.1iE+Ol 
] 0 '1- ~ c ,, • ,,t. )~ 

1 (:('-.I.. 0? • . .t... -



· . 
.: 

N 
....... 
~ 

LAST 

CHNL DIA 
< .486 
1 . 504 
2 • 542 
3 .581 
4 .625 
!l .673 
6 .i23 
i . ; i; 
8 . 835 
9 .B9i 

10 .964 
11 1.03 
12 1.1] 
1 3 1 . 1 ~ 
l-1 ].~P. 

1~ j.:58 
J (i : • ·i F 
J I 1 • ;. ~ 
J ~: 
1 9 
' " - ~· .. , 
~ .. 
, ) I; 

_ .. 
:. -~ 
,. = 
,;. v 

,. L· -'-' 
';
- I 

1:8 
:;:~ 

::'0 
~1 ., ') 
' .... 
~~ :~ 

34 .., .. 
..J:-'1 

~~6 

. - , 
J • : J 

.. .. ' 1 • r: ., 
J.:-·B 
• ~ I"} - .. -
I 1 '• , • -.- '·' 
~, ' : - .. , ... 
': '·~ 41 - ..... ·t 
r. ~· 'J 
- • ·-·V 

~· .. (:· ~· 
.J .-.. ':' 
'-' . ~ . ., :'") ,_, . ' ~ 

'J - ,, 
'-' • I .., 

.; • C: 5 
~ • ~~ 7 
t.t?. 
:, • D ~ 
[, I ~ 2 - (. ,, 
:., • C· .-

6.26 
3i 6.73 
38 i.23 
39 ;.;; 
40 8.35 
41 8.9i 
42 9.(;-1 
:13 10.2 
4 4 1 1 . 1 
~5 11.9 
46 12.8 
·l i 1 3 • H 
48 14.8 

> 15. ~ 
TOTALS: 

TSI AERODYNA~IC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 6.008 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 400 SEC 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCE~TRATIONS 

NUMBER SURFACE 
3.66£-01 2.2iE-01 
2.01£-01 1.60E-01 
2.93£-01 2.iOE-Ol 
3.9iE-01 4.22£-01 
5.36£-01 6.58£-01 
6.69£-01 9.51£-01 
7.85E-01 1.29£+00 
8.99£-01 1.ilE+OO 
9.1iE-Ol 2.01E+OO 
P..55E-01 2.16£+00 
7.80£-01 2.28£+00 
i.OOE-01 2.~6£+00 

6.41£-01 2.~0£+00 
5.7][-01 2.~~[+00 

~.2~£-0J 2.7EE-OO 
:, . c € E - (: 1 :: . r· ~ r + n (' 
~ . ~ ~ L - c; l 2 • ; ~ E ... fi {' 
:~ • ~ J r- r l 2· . : :; E -i- or. 
:~ . ~- : E- C 1 
::.bfE-{:1 
:: . ~ - E- {;: 
~ . ~ ~-. E- ·:J 1 
... ··=--'·., "- .... ~ - \..•-

j.~E:::-:1 

1. ;;e::- ~~ 1 
1 I ~ £1 E- c~ 1 
l .-:"'7!:-0j 
1 . ; : ~- (; 1 
1 ·-- ""' J,~tt..-v.-. 

1.-42£-01 
1. ~~(;t-01 
1 I :.: :. E- () 1 
l I :: -~ E - C• 1 
i.Jj£-01 
1.:.£-E-01 
1.22£-01 
1.].;£-01 
l.l~E-01 

l.l~E-Cl 
] .(ljF.-01 
!:i. f 5E-e2 
0 - • =-- ') ., 
.... :; .l - \ ... 

8.86£-02 
i.i7E-0:! 
i.Ff.E-02 
? , ~I()£- 0 2 
9.31£-02 
s.~:E-02 
0 ')()::"-()? 
...... \.1 .. - -

:: .• ~: : E - a r 
~ . c. ;. t • Cl =-: 

~. C~E+~t· 
... • 1 ; r: - c, ~~ 
·:: ,. --
"'-' • J ... - ",, - ,. \,: 

'.. - : =- .;. ( ~ (! ...., . ... -
.; . ~· r E ~ {; V 
-:.ilE•CO 
= ·c~•"" " • .. "-.- \.'V 

5~t:1E ... C,C; 
- -··r c·o ~ • I .,:-. .... ! 

.. ·cE·"O :_ •• "'1 • -r \.• 

i. C 6E ~ ('C 
~- . :-· :. [ + D Cl 
'"· ,.,-[ CO ~ • ... I + 
1.(:5£+01 
, ~6-·Cl ~. j, .:..~ ' 

}.:;lE-+-CJ 
1.~1£+01 

].[.]£+01 
1.8SE+Ol 
1.92.£+01 
l.f8E+Ol 
2. ~ 1 E _.. (11 

2.~9E+Ol 
~.f2E+Ol 

3.0€£+01 
.J.CJ5E+01 
4.~~E+Cl 
• ·r:- c· - .. ' .. ' •. • • . t. . J 

E -"'-·Ol • I ,:. !... • 

~lASS 

1.68£-05 
1.35E-05 
2.44£-05 
4.09E-05 
6.86£-05 
1.07£-04 
1.56£-04 
2.21E-04 
2.80£-04 
3.24£-04 
3.6iE-04 
4.08£-04 
.;.65E-04 
5.13E-04 
~. oc;-_nj 
" •.... - V., 

i . r 0 r- r~..; 

8.-iC:E-C-i 
~.32-E-2..: 
' 0 ··- r. • '"' • t l• !:. - \. "1 

E • i c~E- :-- ~ 

1 . ::: E- ~ 2 
1.12=:-:: . 
l • 2::: E- ~ ~4 . -J. :)....:;:--.') . - ·.· ,. 
1.=1:::-c:: . 
2 'J ., - - •• 'J ..... t. ...,...., 
,... f "'. ~-r. ""J 
... I . ._)- \• '-' 

3 . 1 i ::: - ~<' 
• ~- <I 3 3( - , -. :- ,. ' 

.;.02£-~3 

~. '7f£-c~: 

F.. C£E-~i3 
i.2GE-C3 
8.83E-03 
i.Of:E-C2 
l. 2 iE-(•2 
! . .; iE-C2 
1.81E-02 
') ') --;-- ,, 'J 
a. • ... I- "'· .. 

2.49£-02 
2.61£-C:? 
3.50£-02 
.;.ti£-02 
-1.53£-02 
5.69£-02 
8.08£-~2 

1. 04E-Ol 
l.~SE-01 

1.66E-C1 
C "t'·- ··o I'.')"- no .... oo- "0 .t\_·~.._\) ~:.\.,,.!:..-+V v.' !:..+\.' 

, •r- a· - •c- R'J 8 4r£ 01 , • : ,. L + .i :.· • ., ...... !.. • \..-... • ., \: -

CUMULATIVE X 
NVMBER SURFACE 

2.43£+00 4.13E-02 
3.iiE+OO 7.05E-02 
5.i2E+OO 1.20£-01 
8.35E+OO 1.9iE-01 
1.19E+01 3.1iE-01 
1.64£+01 4.90E-01 
2.16E+Ol i.25E-01 
2.76£+01 1.04£+00 
3.3iE+Ol 1.40E•OO 
3.94£+01 1.80£+00 
~.46£+01 2.21£+00 
4.92E+Ol 2.64£+00 
5.35£+01 3.10E~oo 
5.i3E+01 3.5iE+OO 
6.0fE+Ol 4.08£•00 
fi.~~E+01 4.f2E~OO 

E.i;r~ci 5.2~r~oo 

7.C~E+OJ 5.f:E+OO 
i.::1E+OJ 
i . =-~ ~ ~ + ~-· l 
i : = =- ... (' 1 • ' •. - . J 

i.'7:E-C'l 
I • ~~ -~ E • J l 
7.9~!:-C'l 
c 1. - '"1 C:.ol\.t_~\.: 

,/ "" ..... ~ n•·-.•1 
• .. '"' L \.· 

~·.3i£~01 

~ • _. L<E • ~l j 
8. f. CE + l~ 1 
8 6 :-;-..,r-·,1 . ... ... _ \.' 

f,.7~::-+0l 

8.S:.'E+Ol 
8.9~[+01 

9.01E•Ol 
9.t~9E..;.Ol 

9.li£.;.01 
s.::~£+01 

9.32£•01 
9.-iOE~01 

~.4iE~01 
0 -··- 01 ...... n~::..J. 
9.59E+Ol 
9.6:.:t.+Ol 
9.70"!:+01 
9.if.E+01 
9.81[+01 
a~·-- 01 ........ t!:.+ 

6 • 3 ~:. E • 0 C• 
5.~.:£~00 
-; .. .; .~ r ..p (; n 
i.~c::-ocj 

F • i' 1 E-.. (l (: 
~ . :- c r + r (! 
1 . :~: 1 ::: ~ 0 1 
~.JC£+01 
i : t ~ · r•1 .. . ~ .. -..,. "' 
1 • :: ~' E .;. 0 1 
1 .. j c :t: + c 1 
1 :. ') ~ ... (', 1 

• V .. ~ • 

l • f ·1 E + 01 
l.8CE+Gl 
l. 9iE~Ol 
2.1CE•01 
~.:'7£+(:] 

z.~IE~ul 
'J t:c-+"!1 .... 0 IJ .t. \.· 

:J,.] 6£+0] 
3.50E+Ol 
3.8~£+01 
4.1gE+Ol 
4.63E+01 
5.11£~0] 

5.58£+01 
G. 1·1 E+ 01 
6.£.8[+01 
7.ifE•Ol 

9 • S.; E + 0.1 8 • i 8 E ~ 0 1 
1 ~~- O? 1 r.('-•0' . "'' \.,' ~ + .. • \., !:.. . -

l .00£+02 . 1.00£+02 

~lASS 

1.99£-03 
3.59E-03 
6.48£-03 
1.13£-02 
1.94£-02 
3.20E-02 
5.05£-02 
i.66E-02 
l.lOE-01 
1.-l8E-Ol 
1.9j£-Ol 
2.~0£-01 

2. 9f·E-Ol 
.. --r r-· '-'\ • :: : ~ - \, l 

-~ . :! r r - c . l 
: ....... t. :"'- ."· , 
" • \f .. - ' .JI 

t. ('F!-~·1 
i.ff.F-'J 

,. " ~ ~ ~ ::.\.._.:..-·.:. 
~ : "':"- .- . . . ' . ~- .. -.. ,.;-_~, 
... . -- ' . . .. -
I • e..-. - . . '. -
j . ~~ : ~ ~ : ~ C' . - , ...... 
1 • :. \ :. -
1 ~,. ';"'-' ~; 
J. • --

: . :-: ? ::- ( f: - ... , - - ... 
- • ~· ~' !... - \: ~ . 

..... -- · ... 
: • :.~ I .:. - • \ 

.J ~ "' . :,; ~I' •. " ,... '\.' 

') =. : = ... 'I(~ 
'- e ' . L - \,.I ._, 

~ • 1 ~ E • (! ~~ 

.;.:7'3£-CO 
:- . f ~E .... C; C1 ,.. - .. - or 
t• I 't.~' ,, '"' . .. . 

-:-.~EE.;.fO 

·:-! •. ; !:: E • :; C: 
' / ~ ~ 1 . ~ - ~ l 

• J ~ - . l 

l . :i ·~ E ... :I l 
1. f~·E~~·l 
1.90'£+[:1 
., ,. 1 - . r; 1 .;. • ~ .t..- '-' 

2.fi3:t.•rn 
~- . l ~ £ + C•l 
~· • E Et ... (. 1 
-l • 3 · i t - C• 1 
:: . :: ? E ... :: 1 
f.S:E~Gl 

8.03E•01 
1 , ,., - . ·' f') 

• \.1\. ! .... .;. 

l.CCE~C2 

TSI AERODY\A~IC PARTICLE SIZER 

01-01-1930 FILE SA~E: E?X2 6.009 
LAST CALI3RATIO\: 01-01-1380 

DE\SITY: 1 
SX 1~9 SA~PLE T£~2: -lOO SEC 

CH~L 

<. 

1 
? 

3 

' 
6 

B 
:1 

11 
: 1 
' '"' 
1 .) 

l ' 1 ~ 
T :.: -·-
;.. . .. 
' ~ . . 
: ~ 

,. 

:.! .. : 
"' ..:..~ 

:: .~ 
~ t~ - .• , .. 
-· 
~ :j 
~ ~~ 

JO 

Df.l. 
• I 3 S 
• 5 .) l 
. 5 l:! 
. :) -~ 1 
.F-~3 
. ~! ~ J 
.7~] 

• I : I 

.~J~ 
.~ ") -

• .., . . I 

tJ ·-: • 
• .. ~ t 

. ' ' !. • ) ... 

t ' ' .. • L l . ' ... L • .. ·t 
1 ., •J 
L • - ,,., 

i.~~ 
~ • t ~ 

: . ~ J . - . 
!. • !. 

l . ~ 1 
• a·; 
~ . . . 

,. . • J -.- .. 
•• t : 
- • t ·I 

,... :~ . 
- • :; ! 
•'"~ .... , -.. ., .; 

J.'!5 
) l"l -... . -
1 - ~ ...... :')_ 

J.; '1 
I. 06 

:3 t ., . J i 
J~ :1.69 
JJ 5.0-1 
3t 5.~2 

:J 5 5 • R :2 
36 6.26 
Ji 6.i:l 
38 i.23 
39 i.i7 
40 8.35 
41 8.97 
42 9.64 
43 lO.J 
4-t 11.1 
45 11.9 
46 12.8 
4i . 13.8 
4 8 1 ·• . 8 

) 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORR~CT.: 01 

COXCE~TR.\TIOXS 

SlM3ER SlR~ACE 

2 .'85£-03 1. i5E-OJ 
l.20E-OJ 9.60!-C~ 
J.l5E-OJ 1.91~-03 
cl • J ~ E -,0 3 ~ . r, 2 !': - 0 .1 
6.t5E-OJ 7.5jE-03 
- ~-- ~, - ,-~ n3 ;) , .;.. .) t:. -lJ •) I , -t I L-- • J • 

-, ~~-t:.-o~ 1 1~~-c~ .... \) . ., . ·~... -
1 n~E-0~ 1 ng~-0' 
L • ~ •I '- • .? '- -

l O 'E-o~ ~ ?l~-o~ . - ·- -·-1~ ~ 

1 3 ~- 'J~ ~ -3- o~ ., .;:,c.,-.- .,.;.:). ~- ~ 

' a~~-o? , n7~-o~ 
6. e •J '- - V • '.J I - W 

8.teE-OJ 
l.OOE-:J:! 
l.tSE-0:! 
1.08£-0~ 
9 1 - -

1 n 1 • t .) r~ - ,_. . , 
1 . 0 r} E - 0 :.: 
i.liE:-0:! 
S.::.OE-0~ 
., l () ~- ·"' ., rj ' I a... ·.J . J 

-~ • .3 --~ ~- c :! 
~ . ·i :~E-r;~ 
~. ,~·;::-o:~ 

:2.i-4E-0'1 
3 a rf- c., . .. ., 1 ::.- -
5.:J,E-G2 
5 . ~j 2 :: - (~ 2 
.~ • ~j ~ :: - tj ~ 
,.. ., -- n, 
~.--;it:_-..,·.;. 

~ .. 1iE-:J~ 
..... 6 .... - o·., .. . ... - ' ._, . '"' ._ -
-~. ~5 C:-02 
:.o~::-G: . - ") - .. - • .-,i .":.-; L 

:. ~::!:-'JL 

~.-\SS 

1.29E-07 
8.08C:-08 
2.63~-o; 

4.~8E-Oi 
7.8EE-Oi 
8 . .182-0i 
1 • ·11 E-06 
2.5s::-a6 
J.llE-06 
5.29E-06 
·~. 9 l E-0 6 
~. i.1E-06 
.. ?g- "~ I • - c..- I~ 0 

1.05E-05 
1. ::JE-05 
l.JlE-0.) 
1 - ., -::- _ n = 
.. • I .- - \, -

~.-~9E-05 

~.~o~-c5 

~.5SE-05 
2.so::-c5 
5 • J l ::: - .j 5 
.5. s~:=:-~.s 

. ~'~-~~ ~ ~1--~, 9 ~---~: .l. • - ...., - V - - • •..J oJ C. V L. • ·~ 0 ~ \J v 

9.t5E-OJ :.JlE-:1 5.81~-03 
·} ' .~ E r J ~ ,.., o ,... ,.. T • ,., ·~ - ~"'~ I 
'· • • :.i - " - • - • .., ~- · .~ - l • ·J ,~;::.-V t 

~ ~0~-"3 ~ o·--o, 1 1 3- Ql J • '-' ·J - t; .... • t) 1. r. J., • "'t !:. - • 
.. •• • - ") ·t ,., - 3 - f) • l I l - n I I o I") .") t:.- i o} ...: o ;) 0 ::.- i o "t Z.- '} "t 

i . 2 a E- 0 3 2 . 8 l E- 0 l 1 • 6 5 E - 0 ·t 
8. 'OE-0.\ J. i8E-0 l 2. J9E-O:J 
6.i5E-03 3.51E-Ol 2.38E-O~ 

8.~5E-0.1 ~.95E-Ol 3.6lE-O~ 

~.35E-OJ 3.02E-01 2.36E-O~ 
5.~0£-03 ~.32£-01 3.64E-0~ 
6.i5E-03 6.2-tE-Ol 5.64E-O~ 
6.15£-03 6.5iE-Ol 6.38E-04 
·1.95E-03 6.10£-01 6.37E-04 
5.55E-OJ i.90E-Ot 8.86E-04 
4.95£-03 8.1~E-01 9.81£-04 
4.35E-03 8.26E-Ol 1.07£-03 
3.15E-OJ 6.91£-01 9.61£-04 
2.10E-03 5.32£-01 7.95£-04 
2.70£-03 i.89E-01 1.27£-03 
2.85£-03 9.62£-01 l.GGE-03 
2.85E-OJ l.llE+OO 2.06£-03 
4.50£-03 2.03£+00 4.04£-03 
4.50£-03 2.34£+00 5.02E-03 
J.i5E-03 2.25E+OO 5.19E-03 
3.00£-03 2.08E+On 5.15E-03 
O.OOE~OO O.OOE+OO O.OOE+OO 

3.43£-01 2.17E+01 3.34E-02 

rL·"t·r 'f":"~-~ % - .. . --""\. ........ 
'~·-,t~-a s··-- · -P" • ~ L. " o .:. , \,. ~ r .4~ ~ ... ~-

8.30~-01 8.07E-OJ 
t.13E~oo 1.2s~-o2 
? 10-·0,.. -· t:..'.\,1 
3.:l7E+OO 
5.16£•00 
6.59~~oo 

8.i8E•OO 
1.13E•Ot 
l.t3E-Qt 
1.89£~01 

2.19t:•Ol 
~.~.1:::+01 
2.i2E+Gl 
3 '"'""-·"t • • '·-' : ~ ~ 'J 

:J • :J 8 :: ;. 1 1 
., 66-··'t •J• i:."ru 

3 9 .::t: ... ~l ... ., - . ., 
_, . 21 ::: ~ :) 1 
,,5f.3E+O: 
I 8 ."1 I; -'o ·~ l -t • ' ..) '- .. , • 

~ • () ;) =: - c ~ 
5.3f5:::-;l 
5 ~ ") .... , .. . . ., -:.- , :.. 

5. 9:~:::-: t 
k ,.. __ ~t 

V I .;: ~.::. + :) 
... -. - "' ' Q •. )L!:.•JL 

r.: - 9- .. , . 
v • I !:.. ? •.1 ... 

- nt-·J' t • ) ::., • L 

7.22E.,.Ql 
i.~iE~01 
- 5·- O' ,, tr:.• .. 
i.91E+Ol 
8.03E+01 
8.19E+Ol 
8.J9E+Ol 
8.5iE+Ol 
8.71£+01 
8.87E+Ol 
9.02E+01 
9.14E+Ol 
9.24E+Ol 
9.30E+Ol 
9.37E+Ol 
9.46£+01 
9.54E+Ol 
9.67E+Ol 
9.80E+01 
9.91E+Ol 
l.OOE+02 
l.O'OE+02 

? -"'- ,,. .... :l ::1 .:. - ·~ -

~.i1E-il:! 

8.:!1E-02 
l.t7::-0l 
l.itE:-11 
~ Cl":'-01 -- . ~ . ., .... 
3 ~7:'-01 ....... ~ .J 

:.10E-Ot 
6.itE-01 
i.9~S-tll 
3.79:::-81 
1 .... ·t -: - ' ,~ 

• --.. - , ,J 

1 • ~ .; F: ~ .j () 
--- "'"' l . : .1 :. .,. , t J 

') ,..., ~ ':: -,.., :-: -· .......... , ,., :~::.._ ... , _,._,,L.,..,,, 

2 . q ·; ::: ~ ~l {J 
~ 3 ,. - .... 
·) • j :. ... ) - : ... -:- .~' ~ 
·~ . .. . - , .. 
~.~:7 ..... .... .., ...... 'J 

.:: ' ~ :-- ~ ,. "" ..... - ~ .. 
f5.:2~!:~Ll 
- . l ·~ !: ... : ;J 
1.) ~ : ;" • "" .. , 
., • ~ ·J - • ~ ' .. 

:~. 5 :::+00 
l ~-- )' ..Jtt:.+: 1. 

1 ., r.-: + .• 1 
• - ...-- \J 

1 . 3 ·J- ,, t 
• 'J ~ + ~ 

1.5lE•Ol 
1.iiE+01 
1.91E+Ol 
2.11E+01 
2.39E+01 
2.iOE+Ol 
2.98E+Ol 
3.34E+Ol 
3.i2E+01 
4.10£+01 
4.42E+Ol 
·L 66E+O 1 
5.03E+Ol 
5.47E+Ol 
5.99E+Ol 
6.92E+Ol 
8.00E+Ol 
9.04E+Ol 
1.00£+02 
1~00£+02 

~!ASS 

J.8iE-O~ 
fL29E-0-1 
l.t2E-03 
2.ifiE-03 
5.11£-03 
i.62E-03 
1 1 0~-Q? . ...,_ -
1.96£-02 
:!.9CE-02 
4.-t3E-02 
:. a~=--1' ., .. , ·~.... . -
-.Ji~-02 

1.~3E-12 
l . Z i E- 1] 1 
• 6 ., - r 1 !. • ..... ~- ; 

:!.'JJE-~1 

2.51:!:-01 
2 . ::) ~- :) 1 
1 r.·.•-:_rJ1 
t I 'I-- \ 

1 "'>::"-')1 ..• c_,_ . 
5 . 9 ~·: :: - . ; l 
- 1,...- ., 1 
I , • -1 ~- 1 

.. • 

,. 1-- -1 - .. -·.~· ..., . . - . 
: . :: ~J ::: .. ~j t) 
1 . ·l 7 :: ~ \; ,; 
1 . j ~:: ~;:: •j 

:::. 2~E·c~o 
~. 6 ·l z ... 0 .. ) 
3.t3e•Jo 
'l 8 ~ t:" . ')I) 
V • V-~ 

t.56E+OO 
5.6-lE+OO 
6.35£+00 
i.~~E+OO 
9.12£+00 
1.10E+Ol 
1.29£+01 
1.56E+Ol 
1.85E+Ol 
2.17£+01 
2.46E+Ol 
2.70E+01 
3.08£+01 
3.58E+Ol 
4.19E+Ol 
5.40E+OL 
6.91E+01 
8.46E+Ol 
l.OOE+02 
l.OOE+02 
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TSI AERODY~A~IC PARTICLE SIZER 

FILE XA~E: EPX2 7.004 01-01-1980 
LAST CALIBRATIO~: 01-01-1980 SS 1~9 SA~PLE TI~E: 200 SEC 

DESSITY: 1 

CH~L 

< 
1 
'·' 
3 .. 
0 

6 

8 
9 

10 
1 1 
12 
13 
1~ 
1 ?) 

16 
1 ; 
JP 
1 9 
:2 (~ 
: 1 
r· •' 

r ') 

2~ 

:.5 
:..:E 
:!7 

DIA 
.486 
.50-f 
.5-12 
.581 

6 ,.,-• _o 
.673 
.723 ---, I I I 

.835 

.897 

.96~ 

1 . 03 
1 • 1 1 
1 • 1 9 
1 • ~ 8 
1 . J 8 
1.~1?. 

1 . 59 
i • ; 1 
1 • B .J 
i . ~ E 
,., , ~ - .... -
2.:8 

' -~."";) 
~.€-1 

2.83 
3.05 
:J.~i 

... 8 3 - ., ~ .!)_ 

29 3.i8 
30 ·L 06 
31 ~.3i 
3~ 4.€9 
33 3.0~ 
34 5.42 
35 5.82 
36 6.26 
3i 6.i3 
38 7.23 
39 7.i7 
40 8.35 
~1 8.97 
42 9.64 
43 10.3 
44 11.1 
45 11.9 
46 12.8 
-47 13.8 
48 14.8 

> 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

COSCE~TRATIOSS 

sr~BER SCRFACE 
3.€~£-01 2.27£-01 
2.11£-01 1.69£-01 
3.31£-01 3.06£-01 
.J.85E-Ol 5.16E-01 
6.-tiE-01 7.94E-01 
8.~9£-01 1.21£+00 
1.14E-OO 1.88£+00 
1.93E+OO 3.i6E+OO 
-l.95E+OO 1.C9E+01 
1.16E+01 ~.9-lE+C1 
2.00E+01 5.84E+Ol 
Z.iS£•01 9.31£+01 
3.25E+Ol 
3.-l9E+Ol 
3.5SE+01 
3.-l0£+01 
3.15!:+01 
2.?-GE+Ol 
2.~3E~G1 

~.C3Z+01 

1. 6:-5E+C1 
1.3f.E+01 

1.2iE+O~ 

1 --- 0 ... ,:)lt..+ L 

1.86£.&.0~ 

2.C-lE+02 
2.18£"-02 
2.:-JE+02 
,, '); t" + c? _._ .... _ -
2.1iE•02 
2. OiE+C•2 
1.9-lE+ii2 

~f.-\SS 

1.69E-05 
1.42E-05 
2.77£-05 
5.00E-05 
8.27E-05 
1.35E-04 
2.27£-0~ 

-t.SSE-0~ 
1.51£-03 
~.40E-03 

9.39E-03 
1.61£-02 
2.35E-02 
3.13E-02 
3.99E-02 
~.71£-02 

5.~0E-02 
5.96£-02 
6.-1-lt:-o: 
6.F.f,f-02 
5.8::£-02 
f.€9E-C2 

1 Cc-·"· 1 -'J- 0 ... € 8"- n" • '·· t..•v 1 • I v::..- . .; • "t.-~-

8 ,-E nn • ~1-·~" 6 ·gE o~ , -t ' + "\} i • rJ t.- !J ~ • 0 - : ~ 
~ I , r • 0 0 1 I c· E . - ~ ,. • 8 E 0 .. ~~ • '1 & ._ • ..&. • ... ~ \...; ~ t> • i - ... 

.;.7.;E+00 1.20E"-02 5.67E-02 
J.t4E•aO 1.05E+02 5.-llE-02 
~.75E+OO 9.30E+Ol 5.08Z-02 
2.15E+OO 8.38E+01 -1.92E-02 
1.78£+00 8.02E+Ol 5.06E-02 
1.51E+CO 7.86£+01 5.33E-02 
1.36£+00 8.16E+01 5.95£-02 
1.31£+00 9.07E+Ol 7.10E-02 
1.22E+OO 9.80£+01 8.23E-02 
1.19E+OO 1.10£+02 9.95£-02 
1.15£+00 1.22E+02 1.19E-01 
1.11E+OO 1.36£+02 1.42£-01 
1.06£+00 1.51£+02 l.iOE-01 
9.82£-01 1.61E+02 1.95£-01 
9.49E-01 1.80E+02 2.34E-01 
9.28£-01 2.03E+02 2.83E-01 
9.38E-01 2.37E+02 3.55E-01 
8.77E-Ol 2.56E+02 4.12E-01 
8.27£-01 2.i9E+02 4.83E-01 
i.45E-01 2.91E+02 5.40E-01 
7.51E-01 3.38E+02 6.75E-01 
i.lJE-01 3.71£+02 i.95E-01 
7.13E-01 4.28E+02 9.86E-01 
6.71£-01 4.65E+02 1.15E+OO 
0.00£+00 O.OOE+OO O.OOE+OO 

4.02£+02 7.20£+03 7.92£+00 

CU~VLATIVE X 
~~~BER SCRFACE 

9.10E-02 3.15£-03 
1.43E-01 5.-l9E-03 
2.26E-01 9.74£-03 
3.47£-01 1.69E-02 
5.08£-01 2.i9E-02 
7.19£-01 -l.-17£-02 
l.OOE+OO i.08E-02 
1.50£+00 1.23£-01 
2.73£+00 
5.62£+00 
1.06£+01 
t.i5E+01 
2.55E+C1 
3.-l2E+01 
-t.31E+O~ 

5.16£+01 
5.9tE-Ci 
fl.6-tf+Ol 
- ... --;- 01 
I •.:. 0 -~ 

7.i5E+01 
8.17"£+01 
8.~1E~01 
S . i ~ E ~ {' 1 
8.9?l:•Cl 
9.15!:+C1 
9.~iE+Ol 

9.36E+Oi 
9.43E+Ol 
9.-IS£+01 
9.53E+Ol 
9.56£+01 
9.60£.&.01 
9.63£+01 
9.66E+01 
9.69E+01 
9.72£+01 
9.75£+01 
9.77£+01 
9.80E+01 
9.82£+01 
9.84£+01 
9.87E+Ol 
9.89£+01 
9.91E+Ol 
9.93E+Ol 
9.95£+01 
9.9iE+Ol 
9.98E+Ol 
1.00E+02 
l.OOE+02 

2.7-lE-01 
6.82£-01 
l.-19E+OO 
2.i9E+00 
-1.5-IE+OO 
6.7:.!£+00 
9.30£+00 
1.~1[+01 

l.fl2E+Cl 
! . 8 :i E+ 0 1 
2 . l·i E + 01 
2.4-tE•Ol 
:!.i:JE•Ol 
., ( 0- . ('; 1 '-• • ,t. T ',J 

3.:5£-0i .. ' -~··""''E+Ol 
7 6--·ot ..... Ot.~. 

3.E3E:+Ol 
3.98E+O: 
-l.11E+Ol 
-t.22E ... 01 
-1.3-lE+Ol 
-I".-14E+Cl 
-l.56E+01 
4.68£+01 
.;.82£+01 
~.9iE+01 
5.14£+01 
5.3JE+01 
5.5-l£+01 
5.77£+01 
6.02E+Ol 
6.30E+Ol 
6.63£+01 
6.98E+Ol, 
7.JiE+01! 
i.i8E+Ol 
8.25E+01 
8.76E+01 
9.35E+Ol 
l.OOE+02 
1.00£+02 

M.-\SS 
2.13£-0~ 
3.92£-0-l 
7.-t1E-C-l 
1.3iE-03 
2. -12£-03 
-l.lJE-03 
6.99£-03 
1.32E-02 
3.22E-02 
8.73£-02 
2.06£-01 
-l.lCE-01 
7.0iE-01 
l.lCE+OO 
1.61E+OC 
::.20E:.&.00 
2. S.~E+OO 
3.63£•00 
-t . .t~E+08 
5.:~:::+00 
&:. ~~~ ... Ct" v• v- ·' 

:. r: ~ • o·) 
7. t-S=:+-)'~ 
8.il£•0C 
9.5-JE+OO 
1.n:E-01 
1.09E+Cl 
1.15E.,.~l 
• '1?- 01 l ..... t.+ 
1.2SC:+Oi 
1.35£+01 
1.-i2E+01 
1.51£+01 
1.6~£•01 

l.i~E+Ol 

1.89E+Ol 
2.0iE+Ol 
2.29£+01 
2.53E+01 
~.83E+Ol 

3.18E+Ol 
3.63E+01 
4.15E+Ol 
.t.76E+01 
5.~4E+Ol 

6.30£+01 
7.30E+01 
8.55E+Ol 
1.00£+02 
1.00E+02 

TSI AEROOYS.-\~IC PARTICLE SIZER 

FILE XA~E: EPX2 7.005 01-01-1980 
LAST CALIBRATIO~: 01-01-1930 S~ 1~9 SA~PLE TI~E: 200 SEC 

DESSITY: 1 

CHSL DIA 
( .-186 
1 ,., 
~ 

3 
-1 
5 
6 -, 
B 
Cl 
" 

10 
1 l . ,, 
.1.-

l 'J ... 
1 -1 
1 .:: ..... 
1 i! 
1 7 
• 0 
.1. ·.• 

i ~ 
:) 
: 1 ,., 
') . ~ - .. 
,, ' _ .. 
a' :: - ,. 
:2f. .. -
- I 

~8 

::3 
:~o 

31 
32 
33 
3-l 
35 
36 
37 
38 

.50-f 

.5-12 

. 581 
6 ~-. ..o 

.€73 
- ., "1 

• I .:. V 

• t I I 

.835 
8 a-

• oJ , 

.96-1 
1.03 
j • 1 1 
1 • 1 9 
1.:8 
1. 38 
t . .;a 
1 • 59 
1 • i 1 
1 • 8 -t 
1 • 9 ~7. 
: • 1 :! 
,, 'l t: 
- • '- 'J 

~.~_:. 

2.6-l 
:.83 
~1 • c ~ ., ,., -
oJ • ,_ I 

:3 • 5 ~ 
~~ • 7 8 
-l.Of:i 
.J.37 
.J • f3 9 
~.0-1 

5.-42 
5.82 
n.26 
6.73 
- '"'3 I ' ' 

:~9 ;,;; 
-10 8.35 
-11 8.97 
42 9.6~ 
43 10.3 
44 11.1 
45 11.9 
-16 12.8 
4i 13.8 
48 14.8 

> 15.4 
TOTALS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CCSCE~T::t..\TIO~S 

~l-~JBER 

2.36E-01 
1.40£-01 
1.99E-01 
2.8.:1E-01 
3.82E-01 
5.36E-01 
i.12E-01 
l.lqE+OO 
2.~4[+00 

5.€9E+00 
1.02E+01 
1 • ..t5E+Cl 
1.i6£-0l 
1.9JE+Ol 
... 0"-•01 .. • .j r.. . 
1.9FE~01 

1.88£+01 
1.i2E+Ol 
1.55£+()1 
1.3f..E+Ol 
l.l~E ... Ol 
9.6SE-i-OO 
7.~0"£+00 

6. 3 9E+ O(r 

St"RFACE 
l.~iE-01 
J.12E-01 
1.83£-01 
3,. 0 2 E- 0 1 
~.69E-01 
7.€2E-01 
l.liE-00 
2.09[+0-1 
5.36E~oo 
1. -l~E+Ol 
2.99E•Ol 
-L91E+Ol 
£.86E+Ol 
1S. !19E + !1 1 
1.06t+C:! 
1.18E+O: 
1 ..,.r.,..,., 

• '-l ........... -

1 . :~ 9 F.+ 0: 
l . .~:~r.,.c·:: 
1.-t.JE+:!~ 

1.4C·E~·J: 

1 . .3-:'f.-02 
1. 2~1£+·:):.: 
l.~:E•f;:_= 

~!ASS 

1.09£-05 
9.~5£-06 
1.6EE-05 
2.92E-05 
-l.89£-0?; 
e.55E-o5 
1.4!£-0~ 
2.iOE-O~ 
i. -l EE-04 
~.16E-03 
4.8CE-OJ 
8.-19£-03 
1.27E-02 
1.i3t-n2 
2.26E-O:? 
~.i:E-02 
3 ..,~--o~ 
••v~ -

3.69E-02 
t QUt"-J~ "to u- • 

I 1'1='-0.-, .... ~,- -
.;.E3E-C2 
.t.BSE-02 
1.95£-02 
-!.9iE-P2 

~.S1E+OJ l.OSE+C~ ~.i~E-OZ 
~ - ( E 0" ~ ") - - '"I , • I •) E r-. •) "· • I ) + '-' :'1 • ·~ I t. + •. .f " ..., • '1' .) - \.• -

2.77E+OO S.01E+Ci l.llE-02 
2 • 0 8 F + !1 0 i . u 1 E + n ! 3 • 8 .3 E - G :C: 

1.60E+JO t.2~E+01 3.66E-02 
1.2~E+OO 5.60£+01 3.53E-02 
1.02£+00 5.33E+Ol 3.61E-O~ 
8.i-tE-01 5.:5E+01 3.82£-02 
i.96E-01 5.52E·Ol 4.32£-02 
i.55E-01 6.05E+Ol 5.09£-02 
i.22E-01 6.68£+01 6.03E-C2 
7.37E-01 i.8iE•01 7.6-IE-02 
6.71E-01 8.27£+01 8.63E-02 
6.32E-01 9.00£+01 l.OlE-01 
6.23E-01 1.02£+02 1.23E-01 
5.90E-01 1.12E+02 1.45£-01 
5.64E-Ol 1.2~£+02 l.i2E-Ol 
5.-liE-01 1.39£+02 2.07E-Ol 
5.19E-01 1.52£+02 2.44E-01 
4.i8E-01 1.62E+02 2.i9E-Ol 
4.55E-01 1.iiE+02 3.29E-Ol 
4.27E-01 1.92E+02 3.83E-Ol 
~.15E-Ol 2.16E+02 4.63E-01 
3.97£-01 2.39E+02 5.50E-Ol 
3.98E-Ol 2.76E+02 6.83E-01 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.42E+02 4.4iE+03 4.76£+00 

Cl"~fl"LA T I\" E % 
~C~BER StRFACE 

9.i8E-02 3.~9E-03 
t.56E-O: 5.80E-03 
2.38£-01 9.90E-03 
3.5nE-01 1.6iE-02 
5.14£-01 2.72E-02 
7.36E-Ol ~.~2£-02 
1.03£+00 i.O~E-02 
t.~eE~oo 1.1iE-01 
2.50£+00 :.3iE-01 
4.85E+00 5.60£-01 
9.08E+00 1.23£+00 
1.51E+Cl ~.33E+OO 
:.2~E+Cl 3.86£+00 
3.0-lE+Ol 5.81E+OO 
3.88E+Ol 8.1iE•OO 
~.69E+~l 1.08E+Cl 
~ ·-~"'nt 1 3 7 ~·o· ...., .... ,._.~ ....... .1 

f.!.lSF+Ol 
E C?~.0~ • 0-- .· • 

-;.3~E+01 
I. 8~E+~jl 
8.~5E-+-:Jl 
8.58£-'jl 
~.8~F.·~·:: 

9 0 -- , .• 
• " .. I • I . ... - . ., .. 

9. 2 0 =:. ·-~ 1 
9 .l ... - . J. • v-t...,..l 1 
9 4 0 - .-. • • • t. ~I) i 

9.47£+01 
~.52 E + -11 
9.56E-r01 
9.60£+01 
9.63E+01 
9.66E+01 
9.69E+01 
9.72E+Ol 
9.i5E+Ol 
9.i8E+01 
9.80E+Ol 
9.83£+01 
9.85E+01 
9.8iE+Ol 
9.89E+Ol 
9.91E+01 
9.93£+01 
9.95E+Ol 
9.9iE+01 
9.98E+Ol 
1.00[+02 
1.00£+02 

1 Eo- ~, • •Jt.+•J .. 
... eA- c· ~. •u:.- J. 
... ., 3 r r~ 1 ... v . ._+ ..... 
2.6-IE~Ol 

2.95E+C: 
.. ~.:.:-tE~C1 
?.~:E-i-1 1 
3 --- \} • I :1:,. ... 1, 

:!. • ~~::.cl 
~ • 1 _, =:- 0 1 
-1. 3:JE+O l 
-1 • ..; -1 E + •1 ~ 
~.56E+01 
..f.F.8E+Ol 
-1.80E+01 
4.9:£ ... 01 
5.06E+Ol 
5.21E+Cl 
5.38£+01 
5.57E+01 
5.77£+01 
6.00E+01 
6.25E+01 
6.53E+Ol 
6.8~£+01 

i.18E+Ol 
7.5~E+Ol 
i.9-IE+01 
8.3i£+01 
8.85£+01 
9.38E+Ol 
l.OOE+02 
J.OOE+02 

M.l.SS 
Z.JOE-0~ 
~.28E-O-l 
i.i6E-O~ 
1.39E-OJ 
2.42£-03 
4.22£-03 
i.18E-03 
1.~9E-O:! 
:.85E-02 
i.39E-C2 
l.i5E-Ol 
3.53£-01 
6.21£-Cl 
9.85E-Ol 
1.46£+00 
2.0:?-E+CO 
:!.ilE+OO 
J.~f.E+OO 

4.3-lE+~O 
- "0-·1)" 
:: • ~ ·I 4:...,. .... ' ' 

~. :~~£+01J 

i . :? 7 E • .) c: 
~:.31!:+0~ 

g • ..:: r3 E.,.. 0- ~ 

· o·-·1· ! • -t t,. T :. ~ 

. 1"- "1 J. • ~ .:.,~ ~.1 

1.21E~C:l· 

1.30E+C1 
1.37E+Ol 
1.~5E+Cl. 
l -,.,-.01 .~ .. .t..,. 

1.60£+01· 
1.€9E+Cl 
1.80E+Ol· 
1.93£+01 
2.09E+Ol 
2.2iE+Ol~ 
2.48E+Ol 
2.i4E+Ol 
3.05E+Ol 
3.41£+01 
3.84E+01 · 
·L 35E+01 
-1.94E+Ol 
5.63£+01 
6.44£+01. 
7.41£+01 
8.5iE+Ol. 
l.OOE+02 
1. OOE+02 . 



0::: 
CrJ 
N

 
.... f./) 

w
 

• .J 
, _ _. ~
 

...... 
~
 

-'f. 
0

. 

,_, ~ -"· -'f. :.'. 
:,... 
0 0 ~ 
ltJ 
-'f. 

7
. 

...... 
O

f-
eo 
(1

) 
tJJ 

-
..J 

1 
n. 

-
'7

. 
0

-
'f. 

I
V

)
 

-· 

0 

F


r..) 
w

 
0 

0
! 

a:: 
en 

o 
-

,_, 
-,_

 0 
0

,
 

o
e
n

 
. -r-I 

-
_, 

N
O

 
:,..: 

I 
-

o
.-

I.&
J
O

 -:.'. 
...... 

tJJ 0 
F


,, 

~
:
,
.
.
.
 
~
 

-'f.F
-1

-0
:: 

:,..-: 
~
 
·~ 

. etl ,, 
W

 
O

l 
'/. 

-1
 

-1
 ...... 

u
l ._. 

~
-
l
O
O
 

U
.-o

(. 
u ...... 
1

/l 
-'f. 
-1

 

I.&J 
T

. 
1

-1
 

0
1

-
0

0
 

<
Jli.IJ 

.-4
 ...J 

1
0

.. 
-
T

.
 

o
..r, 

I 
C

l) 

-0 
(7

) 
..,. -c

.c
o

 
o

c
o

 
o

c
n

 
. -

-0 

•
-

I 
-

-NO
 

~
 

I 
-

o
..-

I.&
J
O

 
.-4

 
•• 
0 

z 
...... 

~
 0 

...... 
:
:
r
.
H
~
'
"
(
 

"( f-d
-• a: 

;
,
"
(
H

 
a:: ,, 

"
'--a

lZ
....J

 
.......IH

W
H

 
H

-
J
Q

Q
 

L
L

."'f. 
(.) 

.... ,, "'( 
....I 

-... 
_,. 

_,. 
,_, 
~
 

':""') 
M

 
':' c·t ';" 1 

_
_

. 
_

,
 
-
e
 
_

. 
':_"' 
~
 

C
.' 
~
 

t_,~ 
~ .-:-

'-
· __ • f

~
 

"
::' 

..-._. 
• 

• 
• 

' 
•-4

 
..... 

_
... 

.... 
..,.. 

_
.
 

....,. 
..,., 

.-
. 
~
 

..,.. 
.-

1
 

..,.. 
....,. 

.
-
.
 ~
 

...,. 
_

.
 

..... 
_

_
. 
~
 

N
 

':
\
 ~') 

I
)
 
-
.
 0 

0 
0 

':.':' 
Q

 
~
 

C
 

":':' 
Q

 
-.:,; 

0 
0 

'=--' ··:· ..., •:; '.' ": •-· 
::·:· 

C
 
(
l
 
':.' 

r') ·~ 
C

 
C

 
0 

"'=' 
0 

0 
0 
~
 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
-4· 

~ 
+

 
·~ 

I 
.. 

I 
• 

t-
.. 

1-
+

 
.. 

.. 
.. 

I· 
1-

+
 

+
 

+
 

+
 

+
 

·1-
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
tr.J 

LtJ 
l•l !·I LcJ 

t-J 
L..sJ 

W
 
u

l W
 

LJI 
l·l h

J 
1.11 

la.J 
l:J W

 
ld

 ld
 lLJ h

J 1.1.1 
ltl ld

 Id
 l•l ILJ 

W
 

lrJ 
lLJ 

lu
 l:J W

 
1•1 

W
 

W
 

W
 

W
 

W
 

LLI 
W

 
U

J 
W

 
U

J W
 

tu
 W

 
t.rJ 

tu
 tu

 
,
,
 

IC
') ~
 

0 
...... 

;X
) 

'X
) ~
 m

 .....,. _, -
'='·I 
~
 

,.., 
• 

I 
I
-

0 
C

' I 
-

1--
....... 

,_
 

I .• 
_ .. 

:() 
• 

' 
-~ 

I<
) 

:--:-
"
I
 r::-

"' 3
1

 
-

,,., ~· 0 
C'.J 

CO 
-

(7
) 

tO
 ,_

 :-.1 
-
~
 

0
0

 
N

 
0 

0 
,
,
 M

,,., 
1

0
1

0 
C£> 

10 
1

n
 

,_
, 

1
-

r~. 
1

0
 o 

~~ 
~-• 

c:-1 ·..r. 
c
1

 r.r. 
1

r. 
7

1
 c 

-, :o
 ~' •-

•-
o 

....... 
c--1

-").....,......,. 
1

0
 
•
-

oo o 
c::-.1 

..... c.c o 
M

o
o

 
M

 
en 

C
D

...., 
M

 
t.0 0 

0 
• 

7
. 
~
·
 
-r :o ....... '='' 

-t-
1

-
....... 

-:-1 tO
_

.:--, 
1

0
 ""J: 

-•
 
_

, 
:-1

 c
-
1

-
,-

1
r. 

1
0

 ·c •-
~ .... 

·Jl 
··• 

-
1 

-
................ 

-
.......... 

C
"l 

N
 

='' 
:-.J 

M
 

M
 

M
 

..,. ..,. •n 
CD 

•
-

oo -' -' 

~
 
~
 
':I 

~
I
 
~
I
 

C"-1 
':'I 

-
' 

.-
1

 
-
'
 0 

,......., 
'"" 

0 
':.' 

!:.• 
.
-
I
 

o
o
o
o
o
o
c
o
o
o
o
o
o
~
o
o
o
 

-
4

 
........... 

• .a 
_

_
, 

.-
t 

•· 
I 

.... 
-
-
' 

• 
.6

 
• 

-1 
•
-
' 
~
 

_.. ..... 
-
~
-
-
-
~
_
.
_
.
_
.
_
.
_
.
_
.
_
.
 

_ 
_

.
_

N
N

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

W
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
·1-

·1-
~
 

·t· 
+

 
+

 
W

 
,_. 

b
J ltl L1l 

W
 

lu
 

W
 

ld
 ld

 h
J
 l•l u

l L-..J 
C

ri 
LrJ 

laJ lrl h
i 

:.,.. 
-
'
f
.
~
 

C'l'.' 
M

 
··• 

M
 

_
. 

0
) 
~
 

C"> 
.....,. 

~'I 
0

0
 
-
''X

' 
1

-
'
"

1
-

H
 

Lt.. tn
 

M
 

..-• m
 

•-' 
0 

1
-

(
'I 

....., 
M

 
-"

' 
"'f' C

 
C

 
~ f 

-

f-lY
. 

~
 

,-"'\ 
~
 

0 
c 

r-_;, 
':) 

,.~, c 
~
 

+
 

·
~
 

• 
+

 
+

 
·
~
 

• 
~
 

·
~
 
~
 

u
l 1.•1 

ttJ 
(d

 
I.JJ 

ltl 
1·.1 

ltl 
!rJ lrl 

~
 

-.> 
I 

-
-

':' I 
'.I) 

-
!
' 
-
~
 

0 
···I 

~
-

1
-

m
 

C
'J e.-, 

I·· 
-:'-1 

~
~
~
 

I
•
 

~
-
c
~
~
t
:
:
'
'
=
-
'
 

+
 

+
 

... 
• 

+
 

l•J 
t•l 

W
 

Id
 

W
 

':'~ 
-

"'') 
:·1

 ·r:
".1) 

(..:' 
_ 

.. 
:"""") 

-t*
 

~
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

W
U
J
~
W
W
W
W
W
W
W
W
t
.
r
J
~
W
t
u
t
&
l
~
W
 

0 
1

0
 

M
 

M
 

N
 

..... 
:0

 CD
 

tD
 

-
l
-

N
 

M
 

0 
0

0
 0

0
 0 

0 
~
 
1

-
"
' 

-
('t) 

1
0

 1
-

0 
M

 
1

-
0 

_,. 
0

0
 

M
 
l
-

M
 

0 
0 

.....; 
:.._,M

 •.o -• 
~
 

~..., •o
 •-

.... 
C

"l u·, ....... 
c.1 

:"') 
~
~
 
1

-
a
: 

_
. 

.....J r.n 
............ 

-
r
-
T

 

;_, 

C
l) 

• .... _.. 
• . • ........ •. • 

-
~
 
~
 -;::> 

(
~
 

"::· 
~
 ...... 

~
 _.. 

__. ._... 
_

. ...... •-' 
-
~
 ·-· ........ .. ' 

• 
I 

•
•
 .. 

.
.
.
.
.
 

.
.
 

I 
•
. • 

_
_

, 
_

._
. 

... ~
_
.
_
.
_
.
 

....... 
_

._
. _ 

_
, 

_ 
_

. 
_ 

_
._

. .............. 
N

N
 

?
~
0
0
0
~
0
0
0
0
0
0
0
0
0
~
0
0
~
0
 

0 I 
0:: 

(tl 
1.1J ,_

 

a
l -

· 

·7.'> o 
---=~ o 

o 
("') o 

~=-
c 

r~> -:-> 
~
 n 

<":"' c• ::" "'"' c 
-:"' 

c
' 

~
.
 
~
)
 

·-:> 
• :--

r:·, 
I 

I 
I 

I 
l
+

t
-
t
t
·
l
-
·
 .. 

+
· .. 

+
 

.. 
t
·
+

 
.
.
.
.
.
 
f
.
f
 

I 
f· 

.. 
·
t
·
l
 

L
tJ 

ltl h
i h

i lLJ 
lol 

(d
 ltl 

u
l 

LlJ 
LIJ 

ltl lrl l•l 
IJI 

1~1 
lLJ 

Id
 l•.l 

lal 
l•i 

1•1 
1•1 

L
ti 

LLJ 
lrl 

irl 
ltl lll 

':'I 
C

"l 
r_o 

:-
1

1
-

(1
) m

 
C:0 

,.., 
I
~
-

1
0

 
C

"
l
-

X
 

-:::::• 
I·· 

I
·_

_
. 1

-
': 1' 

_
.. 

·::; 
~·1 

.. 
'.t.' 

-
,
 

m
 
c~ •n ·o 

M
 

-:--1 
1

-
~J 

M
 

-
•o 

C" 1 o 
-:c •r: 

n 
o:r. 

~~ --· •n ~
 

1n 
~
 ........ -· 

::-.1 
-·~ 

-

.. 
+

 
+

 
+

 
.. 

• 
• 

+
 

... 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
1•1 

u
l tu

 u
l tal w

 
Lal w

 
u

J w
 

tu
 w

 
LaJ 

U
J w

 w
 w

 
LtJ w

 
ta

l 
'0

 
-

1r. en 
M

 
•
-

o 
M

 
~
o
 
0

\ 
N

 
1n c:o o 

I:'.J 
...,.. 'D

 oo o 
o 

.....,. •n 
tO

 •n eo 
tD

 •
-

•
-

•
-

1
-

oo oc oo en 0
\ 0

\ e
n

 0
\ o 

o 

(1
) 

•p
 .,. ·.o 

t
O
,
,
-
,
~
~
 

tf"' 
•
I"

 
.....,. 

-
,
.
,
 ~
"
)
M
 

:"if'"""! 
M
~
 

:•) 
~
 

:-: 
,. .. 

c-:; 
"'~ 

:---~ 
""' 

""') 
~
 

t"'),...., 
M

.....-, 
C

"l 
'=-,1 

N
 

':'-I 
e

't C
"t 

c:-.t 
C

•l 
N

 
N

 
N

 
N

 
1:'-1 C'J 

N
-
'
-

0 
c:.• 
~
 c 

c· 
~~ "':) o 

o 
o 

-:') o 
~
 o 

o 
o c 

c
' c 

o 
r--:-

c 
o 

('~ ,...., u 
o 

.-... 1 ~:.> 
~:--

·-
~
 c 

o 
c 

o 
o 

o 
o 

o o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
t 

1
1

1
1

1
1

1
 

I 
1

1
1

1
1

1
 

I 
I 
I
l
l
 

I 
I 

I 
I 

I 
I 

I 
1

1
 

I 
I 

I 
I 
I
l
l
 

I 
I 

1
1

 
I 

1
1

1
1

1
1

1
+

 
Ill 

IJJ 
lrl Ill ~I 

W
 

W
 

W
 

W
 

U
.l 

L
tl 

Id
 h

i LaJ 
W

 
LtJ 

ltl !a.J 
lll (~1 

h
l ltl ltl lLJ 

l·i 
l•l Ill !•' Lal 

lu
 I~ 

W
 

W
 

La.l 
L&J 

W
 

LtJ 
t.rJ 

W
 

W
 

t.&l 
t.&l 

W
 

tu
 tal tal 

t.rJ 
t.rJ 

tal 
tal 0 

1
/) 0 

N
 

If:\ 
eT

' 
1

-
~
 a-

"'f' 
1

-
1n 

C_:) ~
 

<
0

 
U

:' 
':I I

-
(1

) 
..... 

I • 
<1' 

;:J) 
'.J.) 

'0
 1~ 

~1> ~I 
I·· ~.c 

C
 I ~

 
'D

 N
 

0 
0

0
 ~
 

M
 

N
 

0 
C

't tn
 """"' 0 

a
\ tD

 
0

0
 N

 
(
0

 C
-
-
' 0 

0 
r.n 

-t' C" 1 C~ 
tn

 
_

. en 
1;:, 

-
t' 

_
,. 0 

tO
 
1

n
 

N
 

C
 
~
 

•.,c 
-

C
 I C

 
1

-
N

 
'Jl 

-: I 
1
.-

: 
C

l) 
-

-
en 
~
 ~~ 

1
0

 
"'f' 0 

_
, _,. l

-
O

f) 
M

 
(,Q

 M
 

en 
'!Q

 
""""' 

1.() 0 
(,Q

 
M

 
N

 
_,. 0 

+
 

~
 

• 
• tal 

7
. '=" 

c::-.1 ....,. 
c
c
 

_.. 
-

:""') •n ....... ...., 
u

>
 

....... 
"
1

 ~
 

:""') 
.....,. 

1
n

 u> •-
1

-
:c

 
':f) 

:.~ 
-:y, 
~
 

:"1 
:1~ -:x> ...., -:x> eo en _. -

-' ....... -' C\.1 
N

 
M

 
M

 
..,. 

1.() 
1.() t-

0
0

 0
\ -

' -
' 0 

~
 

.. ~
 
,-.......... 

~
 

_..... 
_.. 

_ .... ·' 
_

. 
,..... 

...-
_., 

__, 
~
 
-
· ...... 

.._. 
... __, 

~
 ........................ _.. 

.... 
~
 
........................ _

. 0 
~
 

:?. 
o

w
 

H
(.....• 

F
--'f. 

,
,
 Lt I ~

 ~
 ~
 ~
 
;
;
 ; 

~
 
;
;
 0 

0 
;:, ;

;
 ~:) 

0 
("') 

0 
0 

('~ (:' ~
 ~-

0 
:::.. 

C
' 

, .• 
Q

 
0 

:") 
(
' ...... 

Q
 
~
 0 

0 
~
 0 

0 
0 

0 
~
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

I 
I 

I 
I 

I 
I 

I 
I 

1-
+

 
.. 

-4· 
• 

~ 
+

 
+

 
+

 
1-

._ 
+

 
+

 
• 

1-
I· 

• 
1-

• 
~ 

+
 
~
 

+
 

+
 

~ 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
N

 
t•J w

 
'-'' 

U
.l tu uJ 

LtJ 
lrJ 

L
tl uJ 

lt.i lu 
tri 

,,.; 
trl w

 tu w
 tu 

ic.; 
IL

l 
l·i 

tr: 
ttJ 

!d
 

L_..l tu
'"

 w
 

lt.J 
ltl w

 w
 W

 w
 w

 w
 

tal w
 

W
 

W
 

W
 

W
 

trJ ta
l t&J t

u
~
 

W
 

tu
 0 

-
..... 

C
1') 

-
•
 ':'I-: 1 11"\ 

.... ~
 
~
o
r
,
 -:n C

'l ,..., 
~
 

,..~ 
c-·-1 

"
:
 

1
•-
~
 

_
. 

':") :-~ 
_

,. 
••-: 

":!" 
:~ 

·f" 
":·I 

M
 

'..0 en 
"
'
~
 ...,.. 

0
0

 tn
 •n

 
t
-

(7
) 
-
'
 

-
~
 
N

-
' ':'J t

-
0

)
 0 

0 
+

 
::'-1 

te
 

:·1
 
.. ~ 1

-
tO

 
':"1 

0 
t~ 
~
 
~
 

::·1 
,,.., 

0
0

 
C

 
~
I
~
_
,
.
 

•r' 
1

0
 
"
: 

~
 

:-1 
"
ll 

•.•:· ·r. 
~
C
l
 

-:'1 C
'l 

-t' ~
 
1

-
1

-
0

-
I(

)
 
0

0
 

N
 

N
 

N
 

0
0

 
M

 
M

...,.. t-
0 

W
 

• t-
Q

!o
:; 

F
-
~· 

z 
rn 

M
 

':'I 
-

1
-

~• 
_

, 
:"I 

__,. 
-

':' 1 t
f
)
 

U
.' 

_
. 

_
. 

_
. 

-:"·I 
:
I
 C

"·l 
C" I <:"I 

:"I 
':I ::·t 

t:'·l 
:-I 

...... _. 
-

• 
_.. 

-
' 

-
_

. 
-

-
' 

-
' -

-
c::-.1 

N
 

C
"l 

1:'-1 ~
 

M
 

M
 

M
 

..,. 
_

,. 1
0

 
1.() 0 

-

w
 

, . 
_ _. 

.
~
 

_
. 

_
. 

...... 
_

. 
-

--' 
-

-
-

-
' e"'l 

N
 

c::-.1 
N

 
C

'J 
N

 
0 

~-• e• '="' '=, '='"' 
-
4

 
-
~
 

_
_

.
.
 

• 
'::> 

·...:.J 
~-.. 

~
·
 

(_., 
"::.' ·=· 

c
~
 -:: -

... -.. 
~
 .--. 

,_. 
· • .... _. 

__. 
c
~
o
o
o
~
o
c
o
c
o
o
o
o
o
o
o
o
o
o
"
"
"
"
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+
0

 
';, 

0 
0 

0 
C

 
a 

._-..) 
C

' 
,. · C

 
(::' 

("' 
0 

0 
0 

r:.:· 
~
 

C
' "':' 

(
)
 
~
'
 

·-:::-
.. , 

_
, 

..-.. 
c:.; 

-
~
 

:::;: 
C

 
I 

1 
I 

I 
I 

t 
I 

I 
I 

~ 
·I 

+
 

• 
+

 
-~ 

t-
·I 

+
 

+
 

+
 

.. 
t-

I· 
.. 

+
 

I 
I 

lJ
 0": 

W
 

uJ 
I•J 

lrl 
LtJ uJ 

L
tl 

IL
l 

lrl 
W

 
ltJ lti 

lJJ Id
 

l.1l 
l•l l.1l uJ 

Id
 

I.JI 
lu

 Ltl 
ltl 

lr; h
i 

l.d
 
l~l 

lt; 
lsl ltl 

w
 
·o

 o 
·c> 

ry
) 

:"r 
-
•
 ''i 

-~ ""' •·· 
~~ 

~, 
:-r ·-• -•

 r 
r:-

-:· 
{

t' 
•-· 
~
 

... r. 
~
-
"
"
:
'
 

·~· 
1 · 

• 
-
-

•ti 
0

1
 
_

. 
M

 
C

'(l 
I
-

•-• 
-:'·1 

1
0

 
~ 

I :.u 
(''• 

(X
) 

:~: 
•
· I 

u
:, 

M
 

t.• I 
I)

' 
·~· 

~
)
 

. 
' 

I 
-

~· 
I 

·~ 
r·: 

':'f'• 
'(

' 
·"

 

l..r.l 
lrl lu

 LtJ 
tal 

W
 

W
 

W
 w

 
W

 
W

 
t.rJ 

W
 

t.LJ 
W

 
W

 
t.rJ 

W
 

t.rJ 
W

 
+

 
:
"
j 

1
n

 
I(

)
 tO

 
I·· 

(C
 

':'I 
_,. 

::'-1 
~
 
~
 
1

-
0 

""'t" 
0

)
 

0 
0 

IC
') 

C
"•l 

0 
t&J 

-
• ·• 

0
0

 I
-

I
-
~
 

_,. 
.....,. 

:"") 
~
 

N
 

C
'l 

-
' 1

0
 t-
~
 

....,. 
-

N
 

0 
-
' 

::;: 
. ..,. 

~
 •n

 
M

 
.....,. o:o 

I.J) 
....... 

__. 
-:-

1 ..,. 
_ _, 

:?. 
--~ -· .... '-

:..c 
-----

-
-
-
-
-
-
e
n

m
e
n

o
o

m
o

o
o

 
=-" 

~ I 
C' I 

C
'·l 

.,. 
~
 

f"J:'! 
~
 
-
t
 

r_r;,• 
': 

t 
'"

' 
er. 

.. ... 
-
•
 

!. 
I 
~
 

_
.,. 

I(
')

 
I 

· 
,..,... 

(1"': 
-
•
 

: 
I 

-
-·~ 

,. : 
1 

~ 1 -:-.:-
:o 

1
-

~, 
.....,. 

:-1
 

:-
1 -..c 

M
 

:"") 
•
-

1
0

 
•
-

...,.. 
M

 
_

, en oo oo ao ..,. 
0::· 

~ 1 ''-
1

-
~
 
~
 :c 0 

-
0

0
 

C
'J 1

-
N

 
l
-

M
 

0
)
 
tO

 • 
0

-
'
-
'
 N

 
M

 
..... •n 

~c:' 
..... 

~
 I 

__, 
t
(
j 
~
)
 

M
 

I
-

I
~
 
I
-

-'f. 
0

0
 
C

' 
-

'X
: 

':' I 
I 

-
~· I 

I
-

"'") 
({'• 

1
-1

 
-

10 
I(') 10 

r,c 
'"

 
1

-
I
·-

':J
' 

":1:) 
-:1) 

0 
• ·-· -

· 
• 

I 
~
 

•. .f 
-
·
f
 
_

,
 
-
•
 

....... 
.....,. 

: 
I 

r· 
I 

: 
I 

:" I 
:" 

I 
._

) 
,..., 

-
)
 -:a 

-
~
 
I
(
)
 
I
(
)
 
I(') :o 

'.l) 
t.., 

·
-

0
0

 ~
 

(7
) 

-
-

-
-
'
 

-
-
'
 

-
C

l) 
...J 

.....J 
:,;·. 
:C

 
V

 
_

. 
':· I 

M
 

-
•n

 
:!,• 

I -
':'() 
~
 

lJ
 

.!. ... 
,_

 
"1'· 
~
 
.
-

_
.. 

::-• ~
~
-

1,., ·:· 1-.,.. 
:J) -=· _.. 

:--1 
~
-

1n 
~.o •-

-:n 
~
 o 

....... 
~
~
M
 -

•
n

 ~
t
-
o
o
"
 

... :1
 :r

 
':'1 

:1
:1

::-
1

:1
:1

:1
 :'1 

:"
)
M

 
M

 
M

 
("

':'M
 

M
 

M
 

M
M

 
'"1' 

'"1' 
_

,. 
"1" 

_
,
.
-
.
.
,
.
 

_
,....,.. 

_
,_

._
,_

.._
.._

._
 ....... _. 

...,.. 
-

""'" 
~
 

M
 

M
 

M
 

C'-1 
C' I 

N
 

-
-
' -

.-1
 

r.;-
0 

0 
0 

c
~
 

0 
<.-::> 

~· 
~
·
 
·-

• • -
•
 ,. 1 

...... 
.-1

 
-
·
 

.--. 
-

......, 
-

.-1
 

.-1
 

, ..... 
-

.-
. 

-
-

...... 
.-4 

...... 
,...... 

,...... 
,...... 

,...... 
C\1 

N
 

o 
o 

o 
o o 

o 
o 

o o 
o 

o 
~
 o 

o 
o 

c:-:. o 
t:) o 

~
 o 

o 
·::· o 

o
;:) c-

;::; o 
::"J o

s
 a 

o 
o 

o 
o 

o o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

t· 
+

 
+

 
+

 
+

 
+

 
• 

t-
+

 
I 

+
 

.. 
i· 

·t 
t-

I· 
+

 
-i· 

I· 
+

 
t-

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

W
 

"'-! tu
 

L.&J 
W

 
L.&J 
~
 

La..l 
L.&J 

L.o.J 
L1J 

h
l L.&J 

W
 

L.o.J lu
 1-1-./ 

'--'-l 
h

J W
 

~.t...l 
Id

 1•1 
LLl 

1~1 
LLJ 

1•1 l.t...l 
l-1-./ 

t1J 1•1 
LJJ 

L&J 
(.&.I 

h
J L1.J L1.J 

L1.J 
4

J 1-4-l 1-.tJ 
~
 

La..l 
l-&.l 

"'-! 
L1.J 

LIJ LIJ 
W

 
l-&.l 

C
l) 

'-"·1 c.c o 
"
I
 e

n
 

"'" •
-

1
-

a>
 C

'l -
~
 •n "'' 

C
.• 

.. ~ 
C

'l -r 1n o:.> •n .....,. 1
-

· 1· 
• 

-r -r .....,. 
:--1 

.-1
 a, -:-o eo _,, 

M
 

oo 
1

-
-

•
-

:.o ,...... ..,. ...,. 
"'1' m

 
M

 
M

 
.,.-

o 
o 

C
l) 

...,.. 
M

 
M

 
1

0
 

I() 
~
 

N
 

C
J 

1
0

 
""" 

1
0

 c 
1

' , .. 
M

 
0

) 
.....,. 

.... 
;}) 
~
 

::0
 

J
;, 

C
· 

':"1 
t::J 

...... 
C

'·l 
''i 

·r
 

IO
: 

1
() r.o 

1
-

0
0

 
0 

...... 
C

"") 
(
0

 
C

Aj 
-

t.C
) 

O
l 

41' 
0 

CO
 

I() 
t.C

) 
CO

 
0 

0 
"'f. 
~
 

N
 

"T
 
0

0
 

-
C'\1 

"T
 
l
-

_
. 1:'-1 

tO
 

-
C

'1 
tO

 
0

0
 

•-• 
_

. 
C

"J 
M

 
:ry 

""'" 
•O

 :0
 

C
l) 

:Y
l 

..... 
.-. 

,...... 
,...., •-t ....... 

•·-i 
, ..... 

-
,....... 

;'>-J 
C

"·l 
;'>-.J 

C
'.J 

C
'J 

M
 

:rl 
C

"') 
"'1' 

t() 
1

0
 CD

 
l
-

0
0

 
-

-
' 

. 

....r, 
~
 

0 E
-

M
 

M
 

t'J C
'·l 

C
'l C'l 

1:'-J 
-
' .-4

 
-

0 
0 

C
· 

0 
0 

0 
-

....... 
r•

f 
.-

I
 

o
-t 

...... 
•-t 

r-1
 

.-1
 
•
-
' 

o
-t 

.-4
 

o
-f 

~ .. 
-

o--4 
M

 
-

.-4
 

....... 
-

........... 
.-4

 
..... 

-
.-4

 
-

..... 
.-4

 
-

.-4
 C

"l 
N

 
~
 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
o
o
o
o
o
c
o
o
~
;
o
o
o
~
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

L-'ol 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

 
+

 
-~ 

+
 

+
 

+
 

f· 
+

 
-f· 

+
 

.. 
+

 
+

 
I· 

+
 

+
 

f-
+

 
+

 
+

 
+

 
+

 
i· 

f-
+

 
·t-

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

~
 

L
1 
~
 

La.J 
L.oJ t.&J 

I.J.I 
LaJ 

h
J
 C

d 
La.J 

lLJ 
l.tl lL

l I.J.I 
h

J 
l~l 

L
tl 

h
i L.tl 

I•• lrl W
 

L.tl 
~~ 

1.J.J 
L.tJ 

l.ol 
Ld 

W
 
h

i lL
I 14 111 lL

I 
~
 

l..o.J 
W

 
ltl b

l 1.&.1 
1.L1 

LLI 
tal L1J LIJ 

W
 
~
 

t.rJ 
W

 
LLI 

W
 

~
 

....-:eo o 
•r•-

0 
~
M
 tn

 
~
 o:· 

CD
 

-:-1 
01) 

............ 
1

-
C

'f ........... 
-:-1 

..,. :c 
a;.~·' •r. c;,,, 

t1:. 
r-1" -:"cr.-

·-•.....,. •-
.-. 1

-
-T

...,.. o:o ::n 
"
"
e
n

 m
 

M
 

0 
t-,...., 

0 
N

 
0 

0 
H

 
~
 

""'f' m
 

0 
0

0
 a

l tC
 

,_
, 

.............. 0
0

 
<:J 

0 
;"') 

..-t 
t'•IU

; 
C

"l 
If':• 

C
l.• 

, ...... 
_

,.I 
('~ 

:"~ 
:L:· 

:.x.i·,::;-·::-1 
_,. 

l(
i 1

-
U

J
 
;
J
)
-

:-.-1 
"T

 W
 
~
 

0 
('t) 

t(
)
 

C
lj C

.J 
(
0

 
<

Jl 
'"T

a
l...,.. 0 

0 
F

-0
:: 

""f. 
;_

, 
('t) 

I(
)
 

t-4
 

.-
. N

 
"
T

 1
-

...... 
~
 

_,. 
-

(:I 
C

'i 
1

n
 
1

-
(J

') 
-

•
·•

 
-

~-I 
C

'j 
:; 

I 
~
 

C
".• 

·~; 
~-~ 

_
,. 

-r 
~
 _,. 

"'1' 
"'1' 
~
 

1
0

 tO
 
I(

)
 t() tO

 
W

 
C.C 

(
0

 
~
 
1

-
l"' 

1
-

0
0

 
0

0
 

O
l 
-
' -

....IV
) 

:J
 

T
. 

..... 
~
 ,.... ...,. 

~
 ....,. 0 

0 
0 

0 
0 

_.. 
~
 ,...... 

.-. .-. 
~
 

....... 
..-. 

_... 
...,... 

... -. 
.,_. 

_.... 
., 

• _
. ·-• 

-
,_. 
~
 

r
-
t 

...-1 
.-e 

.-. 
,..... 

.-
4

 
r-t 

....,. 
r-t 
~
 

r-t 
..,... 

.-4
 

...,.. 
,_

. 
,..... 

,.... 
...... C\1 

N
 

~
 
o
o
o
o
o
o
o
o
o
o
o
c
o
o
o
o
o
o
o
~
o
o
~
 
o
·
~
u
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

(.) 
I 

I 
I 

I 
I 

I 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
t· 

+
 

t-
.. 

t· 
t-

+
 

~
 

t· 
·t-

I 
1 

t· 
+

 
.. 

+
 

+
 --+ 

J-
+

 
+

 
+

 
+

 
·t-

· t-
+

 
t-

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

a:: w
 w

 w
 w

 
LaJ 

L.oJ 
l..r..l 

L&.l 
L1J w

 
L.oJ w

 
La.J 

L.oJ 
L&J 

LJ.J 
L&J w

 w
 

t.~-J 
"1

 La.J 
t•J 

1.u 
L.tl 

L
•, 

LJJ 
L

'l Lu w
 

141 
L&J w

 
~
 

I.&J 
L&.l U

J 
L.oJ 

L
tl 

tLI 
LLI 

La.J 
La.J 

La.J 
4

J L.oJ 
~
 

L.t-1 
L.t-1 L.oJ 

LaJ 
<

J') 
0

1
 1

-
t0

 
0 

r-
-

1
-

(
0

 
tC

 I
-

m
 
I
-

M
 

:-I 
\0

 
('t) C

'i 
'.0

 
""'f' 

""'" 
:.0 :u

 1
-

....... 
<J'. 
~
 

_
,. 

~
I
 tO

 
;~) 

1
-

-
""'" 

0
0

 
-

""'f' 
t
-

0 
C

't 
..,. 1

-
0

0
 

,...... 
M

 
tO

 
t
-

C
O

 0 
0 

a
l 0 

(
0

 
(
0

 
0 

C
O

 
...... 

-
tO

 
.,.. an

 
M

 
~
 

0 
0

0
 
(
0

 
("') 

....... 
C

Q
 

""'" 
0 

1
0

 •:r. ("') ·.c 
~
 

t:J 
~ ' 

:--) 
.,. -r tO

 
I f)

 
CD

 
!.L

 eo
 ,_

 ... 
I
-

CO
 

C
X

) 
CO

 
CO

 
C

O
 

<
Jl ::n 

(7
) 

(7
) 

<
J') 0 

0 
~
 

:.._.., 
,...... 

-
N

 
-r 1

0
 0

0
 -

-
C\1 
~
 

0
0

 
-
.
 t"l 

N
 

:0~ 
"'T

 
tO

 tO
 
~
 
1

-
1~-

1
-

0
0

 
·~ 

:;o 
0

: 
a
l m

 
tn

 
<

Jl 
O

l 
(7

) 
(7

) 
0

'• O
l O

l 
(7

) 
(7

) 
(7

) 
(7

) 
(7

) 
(7

) 
(7

) 
0

)
 

(7
) en 

a
\ 

(7
) 

,..... 
,...... 

~
 CO

 
CD

 
tD

 
tO

 an 
1

0
 tO

 
_

,. 
""'f' 

"'T
 M

 
('t) M

 
~
 

N
 

N
 

C
'J C

"' C'l 
C

"l 
;."1 

':'I 
;"I 

~
I
 

:' I 
C

'l C
 t 

C
 I N

 
C

'l 
N

 
C

'l 
N

 
N

 
C

'1 
N

 
N

 
N

 
N

 
N

 
N

 
,...... 

,...... 
,...... 

,...... 
-
' ,...... 

-
,...... 

0 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
u
o
o
o
o
o
o
o
~
~
c
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

1
1

1
1

1
1

1
 

I 
1

1
 

I 
I
l
l
 

I 
1

1
1

1
1

1
 

I 
1

1
 

I 
I 

I 
I 

1
1

 
I 

1
1

1
1

1
1

 
I 

I 
I 
I
l
l
 

I 
I 

I 
I
l
l
+

 
LLI 

L&.l 
La.J 

LLI La.J t&J 
b

J W
 

LL1 
L.oJ 

L&.l La..1 
1-4-l 

"'-! 
La..1 

J.o.J 
L

d 
W

 
h

J W
 

w
l LaJ 

LtJ 
lu

 b
J L1J 

tLl 
loJ 

LaJ 
LtJ 

La.J 
L&J 

La..1 
L1J 

lal W
 

La.J 
W

 
1.L1 

t&J 
LLI La.J 

LLI 
LLI 

LLI 
l-&.l t.&l 

LLI La.J La.J 
0 

(/) 0 
N

 
-
' 1

0
 r-

r-
0 

0 
M

 
(7

) 
1

-
tO

 
0

0
 

....... 
-

('t) 
1

-
N

 
('t) 

0
0

 :o 0 
,_. 0

0
 
I·· 

C
'·l 

0
0

 
tO

 
:"') 

N
 

N
 

C
O

 
tO

 1
-

M
 

N
 

0 
N

 
CD

 
M

 
~
 

M
 

0 
~
 
1

0
 0 

(7
) C

O
 t.n 

0 
0 

V
J 

Q
) CO

 
~
 

C
D

 
lt)

 M
 

0
0

 C"i 
-

-
0 

t
-
~
 

CC. 
0 

N
 
~
 
I~

 
c,n 

....... 
~
 

C.O 
1

-
1

-
:L

l 
''-

:"') 
C' I 

,..... 
0 

0 
0 

C
"') 

CO
 

N
 

l"' 
C

D
 an 

M
 

(7
) 

N
 

0 
N

 
oo:r 

1
0

 0 
M

 
(,Q

 
N

 
0 

+
 

""f. 
• 

•t&
J 

::':tO
 

"T
 O

l 
-

1:'-1 
~
C
D
 

.... M
 

(7
) 

1:'1 
M

a
o

 
t
-
-
-

-
.-. 

.-. "
' C"·l 

N
 

C
"l 

~·I 
:-1

 "
I
 ~I 

':'I C
"l 

C
"l 

~~ 
N

 
C

.J 
N

 
C

'1 
M

...,.. 1
0

 CD
 

CO
 
Q

)
-
-
-

.-
4

 N
 

N
 

N
 

M
 

0 
(7

) 
.M

 

C
l) 

I:' I C
'l ...... .-. -

-
-

0 
0 

Q
 

.-4
 

..... 
,.., 

..... 
.-. 

-
,...., 

.-. 
_

.. 
..-

.. .,. 
-

• 
-

...... 
~
 .. 

_ .... ~ 
-

.~ 
~
 

.--. 
,...., 

............. 
-

-
-
~
 

-
-

,...... 
,...... 

.-4
 -

-
N

 
N

 
N

 
N

 
0 

N
 

Z
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
c::> 

0 
C

 
C

>
 0 

.....; 
0 

C
l 

:::· 
0 

c
?
 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

LIJ 
I 

I 
I 

I 
I 

I 
I 

+
 

+
 

+
 

t-
+

 
1-

+
 

+
 

+
 

1-
·~ 

+
 

+
 

-t· 
+

 
-t-

1-
+

 
+

 
t-

... 
+

 
+

 
·t-

+
 

+
 

+
 

+
 

·t-
+

 
+

 
+

 
+

 
-t-

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

M
 

H
 

U
 

La.J 
La.J 

W
 

LtJ 
LtJ 

W
 

LL1 
W

 
"'-! 

t.&J 
h

J LtJ 
La.l 

lu
 W

 
LL1 

td
 

(..J.j 
l&J 

W
 

W
 

W
 

l.tl L1J 
1-•l 

L&.J 
LaJ 

LLl 
L.tJ 

L11 
LtJ 

LLJ 
L1J 

t.aJ 
W

 
LLl LtJ 

LLI 
LaJ 

LaJ 
LLI 

I.&J 
LaJ LaJ 

LaJ 
LLI 

tal LLI tal W
 

0 
F

-
....r, o 

o 
...,.. -

c.c 
e
n

 
...,.. o 

1n """ 
m

 
t-

w
 

....... 
M

 
"
·' r:r> 

o
o

 -r ....... 10 
:-.1 

.-. ·.c ._.., 
~
 

m
 
~
 

cr1 
...... 

<
Jl c.c 

a 
r-

oo 
M

 
o 

c::-.1 
1

-
•n

 
N

 
t
-

1
-

M
 

,_
 o 

N
 

•O
 
_

. o 
+

 
~
 LL. 

Q
) tn

 0 
t
-

-r C:O 
C

Q
 

0 
t"J 

....... 
C

"l 
-

0 
e
n

 t
-

M
 

<
Jl 

__,. 1
-

r
-• 

-
C

"'i -'I·· 
a 

'"
 ~> -

CO
 

;"\.! 
0

>
 CO

 
0 

-
' 1

0
 0

0
 

"'1' 
O

l 
N

 
M

 
(7

) C:O 
...,. 

M
 

M
 

0 
-
' -

M
 

0 
LLI 

a:: 
Cl! 

• 
1.() 

f-
:...J r-

tO
 

-
-
' N

 
M

 
t() 

.-
4

 t"l <
D

 
-

N
 

:o'l 
M

 
""'t" 

I("; 
an

 
r.c; 

CO
 

1
-

1
-

1~ 
1

-
(l~ 

;,i,i 1c; 
-r 

"'1' 
C

"'i 
M

 
"·I t"l 

M
 

M
 

:") 
C

") 
""'" 

_
,. 

tO
 tO

 
t() 

CO
 
1

-
Q

) 
Q

) 
-
'
 

....... 
.-4

 
-
'
 0 

N
 

Z
V

l 
~
 

N
 

u 
-
"
-
'
-
-
-
-
-
-
o
o
o
o
o
o
o
o
o
o
c
o
o
o
o
~
o
c
o
o
.
-
.
.
-
.
-

.......... 
-
-
-
-
-
-
-
-
-
-
-
-
.
-
4

-
-
-
'
0

 
Z

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
O

C
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
N

 
0 

I 
I 

I 
I 

I 
I 

I 
I 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

t-
+

 
+

 
+

 
+

 
+

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+
 

0 
lJ

 a:: 
LtJ w

 
L&J 

U
J 

LaJ w
 

LtJ 
LLI 

LtJ 
L&J 
~
 w

 
LtJ w

 w
 

l&J 
,,_, t.a.t 

h
i w

 
h

J tu
 w

 
u

J 
ltJ t.a.J 

I.&J w
 

u
J w

 
I.&J LtJ 

"'-! LLJ 
LLI w

 
LIJ 

L&J 
~
 

La.J 
LLI La.J 

LLI 
t.rJ w

 
LLI 

t.&l taJ L.oJ w
 

+
 

W
 

C
D

 
1

-
M

 
0 

....... 
..,. M

 
0

0
 ("') 

N
 

0 
M

 
...,.. en m

 
rO

 
W

 
t"'l a, 

W
 

tn
 .....,. 

('9
) 

I 
1

-
'::> 

0 
M

 
-

N
 

""'f' 
0:0 

;'I CO
 
1

-
O

l 1
-

C
D

 
_

. 
N

 
0 

-'C
D

 I'"' 
lO

 N
 

...,. 
N

 
0 

0 
L&.l 

O
l 

N
 

C
X

) 
-

C
D

 
0 

l
-

..,-
C'J 

0 
-r ...,. ...,.. 

0
0

 
W

 
0 

0
0

 •'-· 0 
C

'·l 
'C

 
1

-
-
M

 tO
 
1

-
...... 
~
 

C
'·l 

M
 

.-
1

 
1

-
1

-
('t) 

(7
) 

;;Q
 
1

0
 
1

0
 

..,. 
N

 
C

O
 
L

-
L

-
t.n .,-

-
' N

 
-
' <

Jl 
O

l 0 
1

0
 

~
 

·
~
 

~
 
.-. CD

 
-

.-4
 

N
 

N
 

M
 

tO
 

-
c::-.1 

..,. W
 

1
-

CO
 

O
l 

0
0

 OC• 
t1J 

1
-

C.C 
1

0
 If~ 

_
,. 
~
 

:-
I 

C" I 
• ·• 

_
. 

(]) 
1

-
1

0
 

_,.. 
""'f' 

C
") 

M
 

("'") 
M

 
:"') 

M
 
'"

 N
 

N
 

N
 

N
 

C\1 
N

 
N

 
-
' -

0 

~
 

-
W

 
_,.. 

C
"l 

-
1

0
 M

 
M

 
1

-
tc; 

1
-

.....,. 
M

 
~
 m

 
W

 
0

0
 

0
0

 
C

ll 
.
-
t
 

..,. 
::0

 
C

"l 
(() 

tQ
 

...,. 
-
~
 10 1

-
:-I 

0
0

 
=D 

1
-

(7
) -r 

N
 

N
 

:C
 

("') 
M

 
t
-

"'f. 
t')

 0...,.. 
0

0
 

C'-1 1
-

C
"
·ll-

M
 

(7
) 

C
D

 0......,-
C'l 

:.-,.....,.I') 
1
~
 

'X
I 

O
l 
~
 C

'l..,. (() 
0

0
 

C
l 

tO
 
1
~
 (::· :"") 

:D
 

0 
"'1

' 
:U

 >:"·11-
C

'·ll-
1

-t 
....,. 

•O
 
tO

 tO
 

CQ
 

W
 
t
-

l
-

0
0

 C
O

 
<

Jl 
C

l 
• 

-
.-4 

-
' 

.-4
 

o
-i 

•
·•

 
-
'
 

-
..-. 
~
 

;; I 
"
I
 C" I 

~-
I 

0: I 
C"'1 
~
 

!"'1 
:"") 

_
,. 

""'" 
_

,. 
1

0
 

IC
.. 

tO
 

tO
 

:!.) 
1

-
t-

-J
 

:..--. 

tO
 a·-

.,.-
M

 
,...... 

(7
) 

C
X) 

0
0

 0
0

 
-t' 

C
"') 

(7
) w

 • 0 
,...... -

C
'' M

 ..,-
tO

 
c
o

o
o

c
n

-
-
-
-
-
-
-
V

l
 

..J 
~
 

:z: 
v 

..... 
C

"J 
("":'...,.. •n w

 
•-

oo m
 o 

...... 
~
~
M
.
.
.
,
.
 •o

 :o
 
1

-
:·c-

~oll •=
-

-:1
 
~...,. •o

 
~
 •-

'J.l 
~
 c 

_
. c• :"") -r 1

0
 :o 1

-
eo m

 
o

-
N

 M
~
 
•o

 c.o •-
C

lO
"
 E


o f-

(.) 
-

.-4
 

-
-

.-4
 ,...... 

.-
4

 
,_

. 
-

.-
• 

::·I 
~
 I 

; 
I 

;-
I 

~ I 
:-

I 
c.• I 

; 
I 

:-
I 
~ I 

:') 
:") 

:""') 
C

") 
:""') 

:""') 
__.., 

:"") 
M

 
C

") -r 
"T

 
..,. 

_
,. -r ..,. .,-

..,. _,. 

218 



er: 
w

 
N

 

- ,, 

,_, 
LLJ 
1

/) 

LLJ 
::r. 
~
 

O
f-o

 
0

)
 

..... 

m
w

 
c 

_.. -J
 

I 
CL. 

.... ;;: 
O

"'f. 
~
 

I
ll)

 
U

 
_.. 

w
 

0 
et: 
et: 

~
 

c 
.. 

u 
~
 

u 
r. 

.._. 
V

) 
lt.. 
t..t.. 
w

 
m

o
 

C'.> 
'.:l.l 

0
0

"
 

. _.. 
t
-

I 
-

..... 
t
'I

O
 

>': 
I 

_
.. 

O
..-o

 
L

a.JO
 -

0 
,-; 

~
 

LtJ 0 
f-o 

:T
, 

..... :..,....-r: 
~
f
-
o
l
-
-
D
!
 

:
,
.
,
~
 ..... 

a:: •n 
I.IJ 

CX
) 

/", 
...J 

-J
 
~
 u:....., 

1
-
f
-
J
Q

Q
 

1.1..--f, 
t.J 

(..' 
w

 
1

/) 

0 0 o:-1 

l• I 
7

. 
1

· .. 

()f-o
 

C
(l 

-
m

 
Lrl 

c .. 
-

,_
J
 

I 
C

l. 

-
-
~
 

0 
...-r: 

f-o 
1 

tn
 

r_. 
..... 

w
 

0 
~
 

a:: 
e
n

 
c 

-
u 

..... 
,_. 

~
-

....., 
1

/) 
t..t.. 

...... 

t..t.. 
w

 

,_ ' 
..... 

..... 
C

'l 0 
~
 

I 
_

. 
o ...... 
W

O
 -

.. 

-
_

,. 
_

,. 
~
 
~
 
~
 

(") 
0:•1 

:'I
 

..... 
-

_ ... 
-

·:> "=" 
·:> ·:.• •:> •:> 

-
~
 ·:·· 

-· 
-:: 

, 
o 

o 
0 

o 
0 

0 
o 

0 
o 

o 
o 

o 
c 

'":":' 
·
~
 

n 
c 

·
~
 n 

C
: o 

·:::: ·· 
..... 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
·.. 

+
 

·I• 
.. 

+
 

1-
.. 

.. 
+

 
+

 
.. 

w
 

h.J 
trJ 

r.&J 
L&

l w
 w

 
u

J l&
J w

 w
 

w
 

LaJ 
t·l 

l•t 
l•.J 

h
i h

t h
i r .• J 

l•' uJ 1•1 
l•l 

rn
 0 

1
.0

 
:0

 
I
-

:'.1 0 
_

. -
,
 
~
 
1

0
 
h

') 
~"') 

::0~ 
~
'
 

H
') 

"
' 

'.() 
-

' 
• 

r(', 
I 

"
)
 

~":· 
1

/) 
M

 
':'1

 0
0

 
-

tr.. 
~
 

M
 

_
,. :o

 
0 

-1
' 

1
-

C
') 

0: I 
1

-
:"'l 

r
~
 

'..l) 
'0

 "
' 

!'')
 r: I 

.-1
 

•··. 

~
:
 

•
:
:
 

• 
I 

• 
' 

.
.
.
.
.
.
.
.
.
.
.
.
 

-
.
.
.
.
.
.
.
.
.
 

-
~
 

_
.. 

-
-

-
-

-
-

.
.
-

-
-

-
-

.
.
-

N
 

N
 

'
'
 
,-.. 

r
' 

,...) o:;: 
Q

 
t,;;) 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
I· 

1-
+

 
.. 

J. 
+

 
.. 

.. 
.. 

+
 

·f. +
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

h J t • J I~~ 
l• I L

d 
W

 
taJ 

L• J lu
 U

J taJ 
W

 
taJ 

tsl 1.&.1 1.&.1 1.&.1 td
 td

 1.&.1 td
 t&J 1.&.1 

tal LIJ ta.l 
:-:-

·t~ 
•.. , 

-:'1~ rr.· 
~:· 
~
 

':1~ 
1

-
~
 c 

I(') 
M

 
w

 
~
 ..-

,_
 

N
 

en ....,. 
M

 
N

 
N

 
•n 0 

0 
-~·~ 

.--. .._. c·1 -, -
-

1n ·..c oo m
 
~
 M

 eo 
0

)
 N

 
•-

N
 

oo 
1

/) 
...,. 

.,. •n
 o 

o 
• 

• 
• 

:;: 
C

.l 
_

,. 1
-

_
. C

'l 
-
f' 1

-
_

, 
~
 
_

. 
::'I 

_,. 
t
-

_
. 

,_
,. r:.l 

~
·
J
 
~
'
 

-
t· •t:-

f0
 

•·· 
·, .' 

._,... 
::n

 
• ......4 

·
·
•
 

.... , 
.. _

. 
o--4 

_
,
 

•• _
. 

-
_

,
 
.
~
 
_

.
 ':'I 

CI-I 
"
1

 N
 

M
 

M
 

.,. 
'"1' an

 
':D

 
t
-

C:0 
_

. _
. 

~
 

"!"J 
'='-1 

t:'t 
C

"J 
-:'·I 

c--1 
_

. 
....,. 

_
.. ':..' 

r-..:.> 
0 

r;: 
.-e _.. 

•-' ·
' • 

t 
....... 

··•
 

...,. 
•
-•

 
•• t 

·-
•
 

• 
~ 

, ••• 
.
-
.
 
~
~
 

_
.
 

•
·•

 
_

... 
.-1

 
...... 

..-. 
....,.. 

,..... 
_.,. 

..... 
..,.....,. 

_
... 

..... 
~
 

.... 
..,.. 

......... N
 

N
 

0 
0 

0 
0 

C
 

Q
 

'::0 
0 

0 
0 

0 
C

 
0 

:":' 
1:~ 
~
 

C
l 

~·, 
, .... 

•:..' 
::' 

::-· 
.;_;. 

':"'_) 
:-:': 

"':· c::-
.• , 

r,:) 
Q

 
C

 
•:> C

 
C

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
W

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
.f· 

+
 

f· 
+

 
·~ 

.. 
... 

f. 
+

 
.. 

.. 
~
 

I 
f· 

.. 
1-

f. 
·I· 

... 
+

 
+

 
+

 
+

 
.. 

f. 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
w

 ,_, 
u

J w
 w

 
w

 
LaJ w

 
u

J tzJ 
LLJ 

u
J w

 w
 

u
l b.J 

h
i 

toJ 
h

i 
L•J 

L
tl 

I•J 
1•1 w

 
h

.l 
I!! 

ltl 
l·' 

l.al '•J 
1.•1 w

 w
 

LaJ 
ld

 L&J w
 w

 w
 t.rJ w

 
trJ 

t.rJ 
tsJ 

trJ trJ 1.&.1 t&J 
trJ 

t.rJ 
trJ trJ 

:.,.. 
"'( ("') 

~
 

C
'l 1

-
, .. 

C
, r-

-o
 '0

 '"(\ 
~
 

W
 
t
~
 

'.L
' 

r':') 
O

l 
0

', 
'"" 

.
.
.
.
 --4 c-· 

I
-

:·I 
1

n
 

1'": 
.-I 1

-
·:-> 

=-·I 
-f' U

':• 
'0

 en 
~
 
~
 
lt'l 

M
 

tt')
 

0
0

 
N

 
0 

M
 

0
0

 en
 tn

 _,-
_,. 

t-
0 

0 
.._. 

(2,. 
C""'J 

0
0

 
0 

t-
0

0
 
1

0
 C

'l 
M

 
0 
~
 1

-
.. -. 

0 
~
 

0 
-:"I 

I(') 
~
'
 

~·I 
t(') :.n 

C
J 

~
>
 
lt~ 

I·· 
0

, 
I.:.· 

:
I
 • ._ 

_,. 
1

0
 W

 
1

-
0

' 0 
N

 
_,. 
~
 

0
0

 
_

. 
_,.. 

t-
0 
~
 

C:0 
M

 
0

0
 

M
 

0 
0 

f
-
o
~
 

• 
.
.
.
-
,
:
~
M
.
,
.
.
.
,
.
.
,
.
.
.
.
 

C\1 
_,. 

t
-

.....,. 
M

t--..,.. M
 

ttl , ... 
,..... 

_
. 

_.. 
_

., , .• 
:.1

 
':·t 
~
 

~':· 
"':"') 

-J
rl) 

~
 

7
. 

:.,., 
u 

C
.l 

..... 
-

-
.... 

-
-

0 
0 

C
' 

-
........... 

-
..... 

-
· 

0 
c 

0 
0 

0 
c 

0 
0 

c-
0 

C
' 0 

(.~ c. (:' -:..· 
1

1
1

1
1

1
1

+
+

+
·
 ..

.
.
.
.
.
.
.
.
.
 

.. 
0::: 

W
 

W
 

W
 

W
 

W
 

W
 

lJ.J 
W

 
W

 
l!J

 W
 

l~l 
h

J
 L

•l 
h

i l1
l 

W
 
I
-

1
-

7
) 0 

_,. 
_

, -
'=

'I 0 
tr.-
~
 _

. 
"1" 
~
 
-
4

 
-
,
 

eo 
N

 
"1" 

N
 

1
n

 o 
_. m

 
e(') 

e
n

 
c-1 

.... a> ,_
 •.D

 
1

0
 
~
 

..... 
....,. 

..... 
,_

. 
~
 
.
~
 

__. 
.... 

_.. 
...... 

....,. 
.... 

_.. 
.,.... 

.....,. 
,_,. 
~
 

_
.. 
~
 
~
 

..,.. .-. ........ _.. 
~
 

_.. 
.,... 
~
 

.,... 
_... 

N
 

N
 

c 
•:.:: 

~' ,-, :_') -:: 
~
 ·=· 

:
~
 ,., 

0 
":) 
~
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
.. 

.. 
... 

.. 
.. 

.. 
~ 

+
 

~
 

+
 

• 
f 

.. 
+

 
+

 
.. 

+
 

... 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
w

 
1.~1 

ta
l 

trJ
 

1o1 
I.J 

ta.J 
r..; 

tt.i 
11.1 

'"
 

lt.J 
trl 

u
J 

u
l w

 
u

l w
 w

 w
 1.&.1 w

 
t.d 

trJ w
 

tal trJ tal trJ w
 taJ 

tal td
 trJ 

~
 
(~ 

1
"" r:' 

:1
 
t
':

 
·-

•
 t: 

1 xo 
~
 

:t.' 
··~ 

r?
 
~
~
 
~
o
 

=
'I 1n oo -

M
 o:o m

 _. 
M

 
•n oo o 

N
 

C
"') 

1
/) t

-
oo o 

o 
::.:· 

1
-

( 
• 

:1"~ 
'; I 

"
:
 

:,0
 
r
~
 
-
' 

~ 
I 

-
•
 

-
I() 

1
0

 
~
~
 
t0

 :J:J 
~
 
t-

t-
1

-
t-

e
t) 

e
t) 00 00 

0
") 

0
)
 

0
") 

0
") 

0
") 

0
") 0 

0 
• 

• 
• 

• 

:v 
'0

 
11") tr.. 

t(
)
 
1
~
 

lt') 
-

_
,. 
~
 

"'"') 
""":' 

':'I 
':I 

C
' I 

•: 
I 
~
I
 
~
I
 
:'I 

·:I 
:; I 

<
:I 

·.I 
t" I 

;-I 
"
I
 :

I
 ':'I 

C
 I 

":'I 
C

'l 
':'I 

N
 

C\1 C
'l C

'l 
N

 
C\1 

o:-1 
('1.1 

_
. 

-
t
 
_

. 
_

. 
_

. 
_

. 
_

. 
_

. 
_

. 0 
C

> 
0 

0 
0 

0 
"::"" 

("') 
0 

-:'::' e 
C

> 
C

 
0 

0 
0 

r:.' 
l' • 

,.., 
,.. · 

,. • 
r · ' 

·::· 
::.• 

·:; 
"-' 

'.J
 0 

"~ 
0 
~
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1
1

1
1

 
I 

1
1

 
I 

1 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I
l
l
 

I 
I 

I 
I 

1
1

1
 

I 
1

1
 

I
+

 
W

 
t.rJ 

u
l 

U
.l uJ 

Lal 
ltl 

ltl l•l 
I.1J 

lL
J 

l.a.J 
IL

l r.u 
lrl 

W
 

l11 
1.11 

ltl 
l!l 

1•1 
1•1 

ltl 
1·1 

ltl 
!rl 

l.rl 
1•1 1•1 

I.IJ 
la.J 

b
J
 ltl 

Id
 

Lal 
W

 
LIJ tu 

trJ 
U

J 
t.rJ 

t&1 U
J 

trJ 
U

J 
U

J taJ 
L&l 

1.&.1 
tal 0 

!I)
 O

l 
-t• 

O
 

-
. 
~
 •n 

~
~
 

C
 

0
0

 
1

0
 
-
•
 
t
(
)
 

1
·-

_
. 

-
=

'I 
-"' 

_.. 
~-t' 

'">
 

tt· 
.
.
 
~
 

I<
; 

':'I 
'-~ 

•.•.: 
.~ 

•--4
 "

?
 

C\1 
M

 
_,. M

 
0 

CO
 

_
. 1

-
0 

0
0

 
_,.. 

_
,. 

C
O

t-
m

 
N

 
0 

0 
0 

1/') 
1

0
 ~
 

C
.l 
(
'
I
-
~
 
e
n

-
-t• 

~I 
'..0 

1
0

 0
-
1

-
-

!"'• 
H

: 
'"

' u: 
:f' 

~'' 
r~ 

'-~'-
r·~ 

,_
.C

l 0:1 
M

 
'.0

 0 
C
O
_
,
~
 

0 
M

 
1

n
 CO

 
C

'J..,. t
-

0
") 

N
 

en 
N

 
t-

C:0 0 
+

 
~
 

• 
• 

•L
&

l 
;;: 

1
-

<.0 
_

...('.I 
M

 
IO

 m
 

r.'l t
-

C
'l

-
t·· 

.... 
,_

. 
_

, 
r:'l 

C
·l 

•;.f 
r:1

 
<:"1 

,.1
 
~
I
 

'.'1
 

':'1
 
~·1 

:1
 
~·I 

':I
 

C
·l 

':'1
 

C
'l-:'1

 
M
~
.
.
,
.
_
,
.
 

C
O

l'"
 
e
t
)
~
_
.
-
_
.
-

N
 

N
 

M
 

M
_

,. 0 
0 M

 • 
rl) 

-
':' 1 _

. 
_... 
~
 

_
. 

_
. C

 
•.:::-

_
. 

__, 
__... 

-
t
 
_

, 
.-• 

~
 .
.
.
 • 

-
•
 

-
•
 
.. ..o 

_
,
 

•-·1
 
_

.
 

_
,
 
_

,
 

_
.,. 

_
_

, 
-
•
 
-o

 
_

, 
_

. 
_

. 
-

_
, 

-
C\1 

N
 

c:'l 
N

 
':"I 

N
 

C
'J 

0 
M

 
;_,, 

0 
o 

o 
0 

0 
o 

0 
c 

c 
-· c 

o 
C

 
r:;, 

C
' 

0 
-:...:· 

·:-,. 
,., ..... 

' 
' 

r• ·· · 
:.~ 

,..., "'.:: 
0 

-::' 
0 

0 
0 

0 
C

' 0 
'=' 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Q
 

W
 

I 
I 

I 
I 

I 
I 

I 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
.. 

+
 

+
 

+
 

.. 
I· 

lo 
.f 

f. 
I· 

lo 
-f· 

·t· 
-f· 

+
 

• 
+

 
f. 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

M
 

.._.. 
U

 
W

 
W

 
W

 
W

 
la.J 

W
 

W
 

L.aJ 
tu

 
W

 
u

l 
U

.l 
u

l u
l 

la
l 

Id
 la.J 

u
l Id

 
ttl 

lrl tz.: 
1•1 

lrl W
 

IJJ 
h

i 
1•1 

W
 

W
 

la
l raJ 

W
 

W
 

t,J 
W

 
t.rJ 

LLI 
W

 
LIJ 

t&J 
LLI LaJ 

trJ 
LIJ 

trJ 
t&J 

t.cl 
LLl 

tsl 
0 

f-o 
~
 

('I. I 
~
 

M
 

_
. 

1
(') 
~
 

tl") 
I
-

1
-

O
 

1
-

1
-

Cf..' 
O

O
 

e
n

 
1

-
C

 I 
'"

 CO
 

1
(; 

•· I 
I~ 

11: 
.~ ': I 

~
 
~CO 

t
-

n 
•-' 

'.0
 
~C) 

-
0

0
 '::10 

11") 
~
 

CO
 
(
0

 
..,. 0 

e
t) 

~
~
 

M
 

m
 

M
 

N
 

_,.. 
0 

+
 

~
 t..t.. 

C
 

CO
 

M
 

M
 

M
 

('l.l 
C

".l r
-

~· 
t(

)
 

CO
 

,....., 
1

-
O

 
0 

1 
. 
~
 

tO
 

M
 

r: 1 1
-
~' 

·~~ 
·• 

....., 
_... 
~
 
~
 
1

-
"
' 

-
11") 

:lO
 ~
 

I() 0 
1

-
•r. 

0 
'"1' 

CO
 
0

' 0 
_

. N
 

...,. tn
 CO

 
(7

) 0 
t.c.J 

C
l
!
~
 

• 
•C

O
 

£
-

~
~ 

_
. 1

-
-o

 
<;'·I 

M
 

tO
 

':0
 
_

. 
1

r. 
_

, C
't 

-t' 
1(') 

1
-

0
0

 t<:· 
0'1 

_
,, 

0
)
 

',)1 
C

'O
 
y
, 

I·· 
I·· 

'D
 ~
~
 
~· 

M
 

t"
') 

...., 
~
 
~
 

M
 

..,. 
_,.. 

1
n

 
1

0
 '.0

 
t-

1
-

00 ~
 
_

. .... _
. _

. -
-

_
. 0 

0 
:.--: r.n 
w

 
L

• 
_.. 

': I 
...... 

_... 
....... 

-
4

 
...,. 

-
•
 C

 
0 

~
·
 

_.... 
_.. 
~
 

....,. 
_... 

·-"' 
_... 

-.. 
{*~ 

,
-
,
 

':.;' 
C

"' 
0 

.. """"' 
,."" 

......., 
.. ~

 
-•

 _.. 
...J

 
...,. 

_
.. 

......, 
...,. 

_
.. 

-
'
 
.... 

-
'
 

.... 
_

.. 
.... 
~
 

...,. 
...,. 
~
 

_
... 0 

/, 
0 

0 
0 

0 
0 

C
 

0 
0 

0 
0 

0 
~
 

0 
~-. 

•:: 
C

 
r::.· :::-

C
 

C
: 

,. . 
.
,
 

::~· 
·.:· 

.-.. 
(
)
 

....,. 
C:::' 

·~ 
':) 

·~ 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
N

 
0 

I 
I 

I 
I 

I 
I 

I 
I 

·lo 
f· 

+
 

+
 

... 
f. 

·lo 
~ 

I· 
I· 

I· 
+

 
f· 

.. 
1-

+
 

+
 

.. 
·I 

+
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+
 

0 
u 
~
 

L
d w

 w
 w

 
u

l w
 
u

l 
la.J 

L
•l 

td
 
u

J w
 

l•l 
v

! 
t1

i 
La.J 

~" 
I.•J 

Id
 

l!l 
1r1 

t•J 
ltl 

1.•1 
lrJ 

L
•l 

t.•J 
IJ.! 

lu
 LrJ 

L•J 
1!1 

u
l w

 w
 w

 w
 w

 
W

 
W

 
tal 

t&
l 

t&J 
t&

l 
trJ 

tal 
tal 

t&
l t&J 

lL
I 

+
 

(t.l 
-

1
-

-
r
-

M
 

t
-

':'t M
 

If') 
_ .. 

_
_

, 0
' 

0
0

 
I·· 

'(.' ·~ 
_..., 

-
•
 
:0

 
~'' 

I·· 
_

., 
..... 

':'I 
C

'l) 
I·· ~0 

~n ...., 
1

-
:0

 
I(

)
 ~
 
~
 

-
0 

M
 

_
,. 

_
. 0 

~
 
1

n
 0 

tn 
0

') 0 
0 

U
J 

a
J 

~
D
 

tC
:. 

-
~
 
t
-

te
 

0 
M

 
-
~
 

0
0

 
':'I 

__. 
or; 

"
' -

r-.• 
_

, 
t:;, 

'0
 c.:; 

rt 
·u

 
I 

I 
t(') 

_
_

, 
'0

 
~
 

I(
)
 

<.1'1 
I(') 

:""> 
(7

) 
1

-
'.0

 •,c 
M

 
0

' m
 

0
") t

-
M

 
-
t
 M

 
0

") 
~
 

00 
0 

1
-

• 
t
-

...t 
-

• 
".(: 

I ... 
,
,
~
 

_..,. 
,....J 

~
 I 

': 
I 

~
 

'0
 

-
C

'l 
_

, 
I
~
 
~
 

,.., 
I
·· 

tr: 
I 

("
) 

~_. 
~
l
 

'T
' 

Cl:~ 
--.; 

'
"
 

:w
' 

-
1 

.
,
.
 

I• 
-.·o

r; 
I 

,. I 
'f. 

'.J.) 
I 

::n
-

':'I 
:'I :o 

~
M
 
1

-
I() 

1
-

"1" 
M

-
en 

:::0 
0

0
 
0

0
-

... ,; 
'"'' 

":"..) 
_

,. 
.. ,.. 

~-I 
, .... 

C" t 
1

-
~·, 

'-~ re
 

'"~l 
-
'
 

_
_

. 
C

·l 
-.. 

., .· 
' 

I 
·•

· 
'
"
 

.,. 
~
I
 

lo
,• 

I 
(.;' 

-
)
 

"
() 

·~) 
-1

"
 
~
0
 

C' I 
I
-

C
'l 

1
-

:-') 
~
 
·
~
 · o 

-
-

C
'·l 

M
 

""!" 1n 
1

-1
 

-
I
~
 tn 

I(') 
'.L' 

".!J 
1

-
I
·
 
0
~
 

'Y
J 
~
 

.. 
• 

__... 
": 

t 
-

•n 
1

n
 
1

n
 -.c 

te
 
1

-
,_

 
O

f) oo m
 -

..... -
..... _, -

..... 
U

l 
_.. ... 

~
 -·· 

-J
 

..,. ~
 

.. ..... 
:::: 

" 
_

. 
::'I 
~
 

.,. 
tO

 
U

..' 
I
-

:;c 
~
 

''-J 
~
 

":'I 
~·) 

-
t
(
)
 

'C
: 

I -
· f'l 

.~ 
-
-

11 ~ 
T

 
I 

:
(
' :i: 

:::; 
_

. 
:"I ~

 
-1

"
 
tO

 
:0

 1
-
~
 

0
') 0 

-
C

\1 
~
 

_,. tn
 :.0 t-

0
0

 
A

 
0 

'-' 
-----

..... --... 
.
~
 

: 
I 

': 
1 

,. I 
": I 

:' I 
: I 

~ I 
~ I 

:' I 
: 

t 
~) 
~
 

!'":0 
~
 

.,.~ 
:"?

 
M

 
M

 
:"') 

M
 

-
'"1' 

_
,-

'"1' 
_

,. 
..,. 

"'1' 
"1' 

_,-
~
 

_
,. 

-
..,. 
~
 

M
 

M
 
~
 
':I 

':'I 
._

. .... 
·-• _

. -:> "
' 

-. 0 
-
. 0 

.-, 
·-~ 

. ..., 
·:-:· 

·
~
 

, .. , 
. ._, 

.-.. 
-

__.. 
_

. 
_... 

__, 
_

, 
_

, 
_

, 
_

. 
-o

 
_

. 
__, 

-
_

. 
-

_
, .... _

. _
. 

_
. N

 
N

 
0 

0 
c 

0 
0 

0 
0 

0 
0 

Q
 

0 
0 

0 
-:-::-

0 
~..:.· 

..... 
,., ·.:::-

........ 
:., ----

, . ., 
":) c 

~") c 
0 

0 
"'=' 

0 
c 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

 
+

 
~
 

+
 

.f. 
I 

I· 
... 

+
 

+
 

t-
... 

f. 
+

 
~
 

~
 

~
 

+
 

+
 

... 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
W

 
W

 
ld

 ld
 LIJ 

[L
J 

W
 

lrJ W
 

W
 

W
 

l•J 
u

J 
l•.J 

1•1 
lrl 

lrl 
lu

 lrJ 
la.J 

LtJ 
1·1 

l~l 
I·' ltl IJ.i 

I..U 
l•J l•l 

LLJ 
u

l W
 

W
 

L1J 
W

 
W

 
W

 
LrJ 

W
 

trJ 
tal 

t&J t&J 
L1J t&J 

LrJ t&J 
t&

l 
trJ 

W
 

ll) 0 
W

 
~
0
 
~
 

r
')

 
.... 

-
0.:0 

~
~
 

_
,. :n

 
I
(
)
 
~
~
 I(' 

-f' 
X

' 
r.t,' 

~
'
 

-1
' 

"':) 
'!: 

: 
I 

'!:' 
·-:: I 

H
) 

_
,. 

M
 
~
 

-t" 
.... 

0
0

 
".C

 
CO

 
1

-
0 
~
 

-t" t-
~
 

M
 

0 
U

) C:0 00 tn
 N

 
N

 
tn

 0 
0 

1/') 
._

,.M
 00 

_,. 
_,. 

M
 

l
-

•O
 

M
 

C
'l 1

-
:'.1 

I(') 
~
I
 1

-
':'1 

::J' 
_

,. 
-
~
 

..,. 
_

...I·· 
-
I' 0 

:L> 
:
I
 :0

 0 
_

. _
. 

C\1 
M

 
-
t' C

O
t-

0
'\ 
~
 

'"1' 
l
-

.-4
 tO

 0 
~
M
 

N
 

M
 

a
n

 0 
0 

~
 

. 
. 

~
 "

'' -to 
1

-
_

. C
'l 

..,.. •-
...... 

....,. 
...... :-r 1

0
 
~
 

_
. 

.-.. 
: 

1 -:1
 
~
 

...,. 
_

,. 
,,... 

'L
 

({) 1 . ::o 
':'~:' :n 

T
. 

-
.... 

-
.... 

_
. 

.... 
_

. 
-

_
. N

 
N

 
N

 
M

 
M

 
...,. 
~
a
n
 o:o t-

oo 
.-4

 
.-4

 

:"') 
~
 

":'•I 
'='I 

C
'l 
~
I
 

'='I 
_

. 
__... 

·
~
 
C

' .-.. 
C

 
~
·
 

O
O
O
C
'
O
O
C
,
O
O
O
O
~
O
.
.
.
.
.
,
 

-
............. ~ 

-
-
4

 
-
·
 

.... 
_ _, 

,. I 
•
-
' 

..... 
_

... 
-

..... 
_

.
 

-
.......... 

-
-

-
-

.... ~
 
_

.
 

-
-

-
-

..-
..-

-
N

 
N

 
C

 
0 

0 
~
~
 

, . .., n 
r:: 

0 
-:-~ 

r_; 
"':! 

0 
l
~
 

'::' C
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
l
.
I
J
I
I
I
I
I
I
I
I
I
I
+

·
 .. 

I
·
f
.
 

lrl 
I 

I 
t.a.J 

l.IJ 
lu

 
L

u
 w

 
(rl tu

 
LLJ 

lrJ w
 w

 
lrJ

 
u

J 
lrJ 

:_
. 
~
 

I •• 
r-~ 

':1') 
-o

 
<

"') 
-
f' 

tr'l 
.-

. 
('7

) 
~
)
 

(1
' 

,. 1 
_

,. 
':"I 

-
f·+

 
~
+
+
·
 .. 

+
+

 
t
+

+
 

I 
I· 
1
·
+
·
~
+
·
 .. 

+
+

+
+

+
-
+

+
+

+
+

+
+

+
+

+
+

+
+

 
1.11 

Id
 

1.•1 
l•l 

h
l 

la.J 
\1.1 

1•1 
L11 

i·l 
la.J 

l..t.J 
u

J 
l.ti 

l.t.l 
l:J LLI.LLI 

LL1 
l.aJ 

u
J 

W
 

LL1 
W

 
LU 

LLJI.&.I 
t&J 

LL1 t.c.J 
LL1 

1.&.1 t.rJ 
t&J 

t.c.J 
L1J 

'(~ 
r·~ 

')) 
"
' ·:I 

I 
,-

, 
• 

I 
-
:· 

:"f' 
to': 

._,: 
:-I •n r.o 

':T
' 0 

_
, 1

-
~-1 en

·-
1

-
0 

I
n

 
C'-1 

N
 

(.0
 

M
 

M
 

.,. ...,. 
:"') 

M
 

0 
0 

C
· r-: 

I
' 

.
,
 .• 

r 
I 

~""' 
-~ 

.
,
.
 

,._
, 

·
-
' 

~·) 
-·re

-,-:;. ·r.· 
~
 .... 

:"1 
:"

"
)I(') eo 

0
0

 0 
M

 •n c:o
-

..,. c:o 
N

 
(
.
0

-
t
-

C
"') 0 

0 
.._. ''· :u,.., -::-

tX
) m

 
~
 o 

1n 
1

-
r.Y

't 
.-:.:-

•· 
I·· 

":J 
1--.. 

u
; 

• 
~
 

... • 
~
 
·
~
 

·--4
 

-
C' I 

_
,. 
~
 

.. t 
~
 

t]
l 

~··1 
~
J
 tO

 
~
 
_

. 
~
•
 

....J 
f/: 

•··• 
":. 

I 
7 

f 
~ 

I 
': 

t 
~
·
,
 

-
.. 

rw;, 
., · :-') 

~
 :-·> n 

_,. _,. ...,. .,. _,. _,. 
1

0
 •o 

1
n

 
1

n
 co 
~
 
~
 ... t

-
oo oo m

 _.. _.. 
,...} 

::::-
;,_, 
,_, 

_
, __, 

_.. 
...... 

..... 
.... 0 

"=" 
·
~
 

0 
_..,. 

__, 
-
· .. ·• 

.
~
 

_... 
...• 

C
 

0 
0 

0 
0 

0 
~
 

0 
C

 
C

.J 
0 

::.:.,. 
C

 
C

• 
C

 
,..., 

'~~· 
C

.J 
,. • 

I 
I
l
l
 

I 
l
·
•
t
·
l
-
+

l
+

f
.
l
·
+

l
·
 

.. 
l
o

l
· 

er:: 
h

J 
trJ w

 w
 
lu

 u
l 

lrl 
ttJ

 
LJJ 

h
i LtJ 

ld
 '"

 Lrl 
'"

 u
J 

l•l 
L.oJ 

lrl 
I.LJ 
~
 

11") 
.
-

-t' 
I·· 

".C
 

C
'l O

l -.·I,., 
1

-
-:'1

1
0

 
'(.>

 
-f' 

~
~
 

C
'l 

-:'1 
(
I
 

CO
 

0 
CO

 
1

0
 
1

-
M

 
1

-
_

, 
1

-
~
 
~
)
 

-f' 
~
~
 
'I

 .... 0 
:(' tG

 
_

. 
'!

)
 

~
 

:....,; 
-
' _

. 
N

 
M

 
I
~
 
t-

-
_

, M
 

1:-
-
' ':'1 

~;, 
:...-: 

..-
I 

'
-
·
 

_
.
.
 
~
 

..... 
_

_
. 

..-J
 

•
•
 

I 
-
·
 

_
.
.
 

.
.
.
.
.
 

_
_

.
 

_
_

.
 

.
.
.
.
.
 

.
.
.
.
.
 

.. ~
 

_
... 
~
 

...... 
.
.
.
.
 

.
.
.
.
.
 

.
.
.
.
.
 

.
.
.
.
.
 
.
.
.
.
 

.
.
.
.
 

.
.
.
.
.
 
.
.
.
.
 

.
.
.
.
.
 

...... 
N

 
(\.1

 

•:: 
0 

~
-
-
·
~
 

-
~
 
~--

0 
':) 0 

0 
c
.
"
:
)
 0 

c 
0 

c 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
.. 

I· 
I· 

~ 
.. 

·• 
I 

+
 

4· 
.. 

f. 
... ·-:+ 

i 
+

 
+

 
-+ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

t •I 
(a.J 

r •
I 

I tJ 
lt.J 

lt I l..rJ u I 
h

I lt J 
~
I
 

l&
l 

LLJ 
W

 
W

 
W

 
tLJ 

t.rJ 
lrJ L&J 

trJ tsJ 
t&J 

trJ 
t.rJ 

L1J U
l tsJ 

L1J 
L1J 

td
 

~
 .. 

·c
 -:-

~
 

-
...,.. 

~-f o·, 
~
 
~
 
I•· 

-
4

 
_

,. 1
-

0 
M

 
CO

 m
 -

..,. 
C.O 

0
") 

_
. 

M
 

_
,. 

':D
 

0
0

 0 
0 

:
~
 

• .. :.: 
"
!) 

... 
_

.
 

:-.1 
:---, 

"'"1 
-
.. 

..,. to 
1

0
 
~
 eo co 

t-
1

-
t-

a
-

eo c:o co co 
~
 m

 
0

'\ 0
'\ 
~
 o 

o 

'..0 
t.D

 
".!..' r_e 

1
r. 

1
0

 
t
~
 

-t' 
-

"'"':' 
~
 
-
,
 

I"'') 
M

 
~
 

·· J 
~..., 

~;· 
,. 

:· 
~
 

~'"i 
_.., 

~·:-
:"'~ 

"') 
''l -> 

~') 
~
'
 
~
 

C
' I 

:--1 
('1.1 

:'I C' I C
' t 

N
 
~
I
 
t'l t'l 

N
 

:"I 
t'l 

N
 

_
. 

-
_

. 
-
t
 0 

'.:.· 
~:-

0 
-:-:;-

0 
0 

0 
0 

0 
c 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

:::'> 
0 

0 
~
)
 

-:'> 
~
 

C
' 

,.., 
':) 

<:.",... 
.-;: 

~
)
 

"
.· 

C
" 

r.,:_, 
,..~ 

.:,) 
,..... 

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
 

I
l
l
 

1
1

1
1

 
1

1
1

1
1

1
1

1
1

1
1

 
I 

1
1

1
1

1
1

1
1

 
I
+

 
u

l W
 

ltl LLJ 
u

l 
lu

 
u

J W
 

h
J uJ 

u
l 

trl 
Ill w

 
W

 
L1J 

lol 
111 

IJJ 
l.rl 

tu
 

:•J 
lt.l 

l•l 
lrl 

h
i 

tl'l 
:--_, 

..... 
M

 
m

 ...... 
~
 m

 .. ~
 -:-

o 
•n 
~
 
~
o
 

--1
 ·=· ..... ..,, •.r. 

1
0

 1
-

r:t" ·c •.• _. o 
-.. 

rn 
M

 
•
-

co 
1

r. 
...,. •n t.o 

.... ro ...... _. 
M

 
H

) 
If:' 

1
-

_
,, e

n
 r.t: m

 -• :: ... : o 
:Jl 

r
~
 
1

-
_

. loJ 
lrl 

lrl lr) 1.11 
laJ 

b
.J 

W
 

h.J 
L&.l 

W
 

W
 

W
 

trJ 
L&J 

W
 

W
 

L&l 
L&l 

W
 

LLl 
L&l 

LLI 
1.&.1 

0 
·.o 

~
~
 

1
n

 
e • •

-
_

. 
C

'·t 
M

 
co.1 

m
 

M
 c:o 

"1" •n t-
~
 

m
 

1n •n en 
N

 
c
o

 
o 

o 
o 

-
' C

'l 
M

 
~
 
1

-
-

M
 

I(') C:0 
-
t
 tn

 
0 

CO
 
_

. 0 
C"-1 

_
, 

M
 

N
 

-
ll)

 
(
0

 0 
0 

+
 

~
 

'T
, 

M
 

C
'l 

_
,. 0

0
 
_

. C
'l 

-
_

. 
M

 
• 

• 
L&l 

_
. 

N
 

M
 

_,. 
u
~
 

'.0
 
1

-
I
-

0
0

 
~
 m

 
0

1
 

":]') 
~
J
 
~
 

<:0 
'.X: 

C'-' 
0

0
 :0

 
~
 

0
") 

-
_

. 
_

. 
-

N
 

N
 

M
 

M
 
~
 1

n
 
(
0

 t-
CO

 
0

") 
_

.. 
.-4

 
...-4 

N
 

0 
ClO 
M

 • 
1

/) 
C

'•l 
C

'l "
I
 C

'l 
_

. -
· -

_
. 

0 
Q

 
o

-
f
-
-
' 

r
·l

 
-

..... 
~-1 

...... 
_

.
 

•
•
' 

..... 
o

•
t 

-
o

 
•· 

I 
_

,
 

_ 
_. 

_
,
 

• 
.. 

_
,
 
_

,
 

-
,_

. 
_

,
 
_

.
 

....0
 

.... 
_

.
 

-
_

.
-

_
.
 
_

.
 

...0
 

-
-

_
,
 0 

-
~. 

0 
0 

0 
0 

0 
0 

0 
c 

0 
c 

0 
0 

0 
0 

c 
(:, (.' 

0 
....... 

,., -
-

C
'.' 
~
 

0 
('~ r:> ... .;; 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
W

 
I 

I 
I 

I 
I 

I 
I 

I 
+

 
+

 
+

 
+

 
f· 

+
 

... 
+

 
+

 
+

 
+

 
-~ 

t 
.f. 

.. 
t-

·•
 

+
 

I· 
.f. 

+
 

f· 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
M

 
...... L.• 

l.aJ 
L&J 

LLJ 
t.rJ w

 w
 
u

l 
L.a.J w

 w
 

lll 
lrJ 

b
l h

i 
LLt 

u
J 

111 w
 w

 
t.!l 

h
i 

1r1 
tal w

 ''' L
d w

 w
 

u
J t.rJ 

u
l w

 
ILJ 

L&J w
 w

 w
 

LLJ tU
 w

 tal trJ 
L&J t&J 

1.&.1 tsJ 
trJ tal 

trJ tal 
o 

,_. 
--: ..,. ('t •n 

tO
'.!:) 

...... 
et' ...... 

I
(
)
~
~
~
 •n :c 

~
·
 

r.'l 
~
 

t.C
 

r-J
 
"-~ tr: 

tr~ 
...... 
~
 

m
 

et 
0 

_... 
:'-1 

'X
) 

.,. ~
·
e
n
 
('I 

('\1
 

(.0
 

M
 

I
(
)
 

N
 

0 
.,. 

0
') 1---

M
 

C
O

 
............... 

0
)
 0 

+
 

'f. 
l..t.. 

-
CI-I 

M
 

e
t) 

M
 
~
 

0
0

 
I
(
)
 1

-
M

 
M

 
~
 

"'1" 
1 .. 

.-
t
 

C
'·l 

C
'l C

 I 
_.., 

en
 
1

-
~
~
 
.
.
 1 

":'I 
(]') 1

-
C.0 

tf"J 
_

,. 
_

,. 
"'1" 

t(
)
 CO

 
'2

) 0 
C\1 

"'1" t-
0 

C
'J 

(
0

 
-
t
 
~
 CO

 
0

") 0
'\ _

. M
 

0 
0 

t&
l 

0:: et: 
• 

• -
,_

. -
' _,. M

 
1

0
 00 -

C' .. l 
~
 

0
0

 C
'l r

-
-

_
. C' I C'-1 

I"') ~:
 

M
 

-
• 

C
"i 

C' I 
: 

I 
~ 1 :-

I r: 1 .-
t 

_
_

, 
_

.
 

• ·• 
-

-
•
 

-
_

.
 

-
-

N
 

C
' I N

 
N

 
M

 
M

 
M

 
.,. .,. ~

 
'"1' an

 
t
-

t-
ClO 0 

N
 

0 
:.--: r.n 

:?. 
-

h
J 0 

f-o 
~
-
~
~
 

"'f.F
-1

--e
t: 

:,7
,"'(1

-f 
O

::ll) 
u

l 
e
o

 
;_,, 

-J
 

-
J
I
-
f
u

J
._

. 
1

-f.....JC
Q

 
U

,.#
f' 

u f-o 
'l'l 
...; 
.. J 

w
 

-
U

 
':'I r.'·l 

C' t 
C

'l 
_

. 
-

_
, 

__, 
0 

0 
0 

-::;-
-::::' 

'::'1 
~
 

'::' '=' ,..... ,..., 
·.~· ::·· '" :-.-, ':::-

_.. _. 
-o

 
__.. 

_
. 

_
. 

_
. 

_
. 

........ 
-
t
 

-
.... 

_
. 

-
_

. 
_

. 
_

. 
-

-
_

. 
_

. 
_

. 
_

. 
-

0 
z 

o
o
o
o
o
c
c
o
o
o
~
~
o
~
o
~
c
o
o
-
-
.
c
·
-
o
~
o
 
o
-
-
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
-

0 
I 

I 
I 

I 
I 

I 
I 

I 
~
 

... 
... 

+
 

.f· 
.. 

+
 

-+ 
.. 

+
 

.f· 
+

 
I 

.f· 
f· 

._ 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

 
0 

U
 

et: 
W

 
t.d 

la.J w
 

ltl 
lrJ w

 w
 
u

J l.al w
 

ld
 w

 
1~1 

laJ w
 

h
i w

 
lal 

h
J 

lr.J 
1o1 

u
J w

 
la.J w

 
Lal w

 w
 w

 w
 1.&.1 LaJ w

 
L&J 

t&J 
trJ td

 t&J 
tal 

trJ trJ 
lL

I td
 trJ t&J 

trJ trJ 
l)l tal +

 
W

 
t
-

C' I ~
 

..,. 0 
c:'l 

tO
 
_

, 
f(." 

_
, '..0 m

 t.r.-
M

 
":': 

~.0 1,-: 
I-

:11 
C

 
~
 m

 
~
I
 '.0

 -:"I C> 
e
n

 
::0 tO

 
o:t) 1

-
M

 
'"1" 00 00 _

. 1
-

M
 

_,. en 
(
0

 
ll)

 M
 

C
"') 00 

C
"') l'--

N
 

t-
0 

tal 
CX

) 
-
'
 0 

1
-

M
 

_
. 
~
 

M
 

1
r. 

C
'l 
~
 

1
0

 
1

-
C'-1 

-
4

 0 
~
 

'ID
 •.:.> 

:---, 
'.X

' 
:'I 

1
-

_
,. 

_
, 

0 
':0

 
-

-
.
 
~
 

C' I 1
-

I(
)
 

'"1' 
N

 
-

_
. 

0
") m

 
0

)
 ~
 
(
0

 
(
0

 
ll)

 
~
 

N
 

:-1 
C

"') N
 

,.-
0 

l'--
7

. 
• 

• 
• 

• 
...... 

:.._.. 
1

-
-

tO
 r:'O

 
_

. 
_

. C' I _,. 
_

. 
C

•l 
..,. tr. 

'..0 
'.V

 
~
 
1

0
 

_
,. 

_
,. 

::"';. 
·: I 

':I 
-

_
. 

-
~
 

'.0
 
lt'l 

-
M

 
C

"') 
c:'l N

 
N

 
C

'l N
 

C\1 
,.-

_
. _

. 
-
t
 
_

. 
_

. 
_

. ·
~
 
-
t
 _

. 
.-4

 -
_

. 0 
z 

~
 

'
~
 

-
c:' I -

' 
I(J

 
M

 
M

 
1

-
1

0
 I

-
~
 

M
 
-
' 
~
 
01~ 

'X
' 

":f".! 
~
 

_... 
,... 

:l'· r: I 
':'0 

I(
)
 

-
.. 

~'? 
I(

)
 
I
-

:'I 
~
 
:0

 1
-

0
') 

..,. N
 

C\1 
(
0

 M
 

M
 
t-

lt') t-
_,. 

M
 

_
. 

0
) 00 

(X
) 

ClO -1' 
-1': 

C
l' 

0 
_

,. 
~
 

N
 

1
-

(;'11 
1

-
C

"') 
C

7l 
'.V

 0 
........ 

:"I 
M

 
-
t
O

 
1

-
~
)
 
~
 
-·• 

0: I 
-

:.L' 
X

: 
~
 

C
 I tO

 
1

-
0 

M
 

:0
 0 

_
,.C

O
N

 t
-

N
 
l-

M
 

0
") CO

 
• 

....., 
....., 

1
0

 
1

0
 1

0
 

:.(' •J: 
I -

l
-

0
0

 
~
 
~
 

• 
0 

_
. .... N

 
M

 
...,. •n 
--(/) ..J 

4
( 

c, 
..... -

-
-

_. ...... 
P

-1
 
.
.
.
 

-
...... r: I r: I ':' I r: I 

=
-I 

• ..., 
~
 
~
 

:-') 
..,. 

-
..,. rn

 
lt'l 

1
0

 (
0

 
(
0

 1
-

,_
 00 00 

0
") 

-
-

-
-

-

-J
 

/
.
 

:X
: 

v 
_

. 
": 

I 
M

 
-t' 

t(
)
 

:1..' 
I
-

':('} 
'3

) 0 
__, 

':" I 
-:>

 
-

1
~
 

T
· 

I 
~
 

:Y
' 

'.)! 
• 

· 
-
•
 
~I 
~
 

....., 
"
·
 

:() 
I
-
~
 

;j)
 0 

_
. 

C' I 
M

 
-

I(
)
 :.0 

1
-

0
0

 
~
 

0 
-

C'1 
=

'? 
..,. 

1
() 

(
0

 l-
00 

A
 

0 
u 

___ .... ___ _ .... 
-

~ 
t 
:
I
 ':" t 

:
I
 C

 I :'I :'I 
~-t 

:'I r-J 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
C

"l 
M

 
"'1' 

'"1' 
_

,. 
_

,. 
_

,. 
_

,. 
..,. 

_
,. 

....,. 
f-

219 



0:! 
ld

 
N

 

- (/) w
 

...J 
,_, 

- ~
 

a
! 
~
 

a. 
u - :::;: ....;: 
:.--: 
~ ... 

~
 

LrJ 
N

 

- (/) w
 

...J 
0 ...... 
~
 

er: 
"f. 
a. 
tJ

 
...... 

.. 

u w
 

V
) 

0 0 
10 

tu
 

T
. 

-0~
 

et:' 
-

~
w
 

o 
-
...J

 
I 

0
4

 
.... 

7
, 

o....;: 
f--

1 
V

) 
r.;; 

-
w

 
0 

Cl! 
~
 

~
 

0 
_,. 

u 
-. -CO I 

_
, 

-C'IO
 

~
 

I 
_

. 
n. _, 
L

&
.IO

 -
0 

z 
-

ILJ 0 
F

-
~
.
_
.
:
,
.
.
.
.
-
(
.
 

.
.
.
.
;
:
f
-
4
~
~
 

:?.....;:-
~
V
)
 

LtJ 
a
l :?: 

..J
 

...J
-w


-
.
.
J
O

O
 

La..-1: 
(.) 

f-o 
rn 
..,: 
..J 

tJ 
w

 
rn 

0 
0 1

0
 

- .,, - Of-0
0

 
-

~
L
&
.
I
 

0 
-

..J 
1

0
.. 

-
,;

, 
0

--1
'! 

f:-
I
V

)
 

(
J
 

-
w

 
0 

~
 
~
 

~
 

0 
_

,. 
f..) 

-
u 

:.---:. 
...... 

C
l) 

~
 

0
0

 
0

':'0
 

O
O

'l 

. -
~
 

w
 

C
O

 
I 

-

- ~I 0 ~
 

I 
-

a
..-

L
&

.IO
 ...... 0 

Y
. 

...... 
ld

 0 
....... 

~
 ...... 

:.....-'(. 
"f.f-o ...... D:! 
:.-":....;:-

0
:: 

If) 
ld

 cQ
 

:.-·. 
,_

J 

..J ......., 
IL

J 
-

•
~
 

..J a 
a 

1.1..-"t: 
v !
,,, -"f. 

...J 

-1" 
-1" 

:"
')M

 
:"") 

':"') 
M
~
~
~
~
 

C
'·l 

C
'·l 

":'I 
:'I 

_
. 

_
. 
-
-
-

-
' ·-• 

_
, 

~-4 
_

. 
r __ , 

:
·
 

('_
; 

'::J 
'~) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
Q

 
0 

-.: c 
0 

:::-' 
C

' 0 
":' 

Q
 

...... c 
c.· ,. . '" 0 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

lo 
-4· 

t-
+

 
-~ 

LrJ 
W

 
t.d

 
LrJ 

W
 

LrJ 
h

J
 
trl LrJ 

u
J 

Lal 
U

J 
La! 

L
tl 

Ill lll 
h

i 
Id

 
ltl u

l 
IL

l 
W

 
h

i 1•1 
Id

 
L•J 

ltl 
(
/
)
-
'I

(
)
:
"
')

_
,
.
:
"
"
)
 
'J

) 
1

-
m

 
0

0
 

("') 0 
1

-
t::>

-' 
~
~
 

"""' 
;•) 

•-• 
~-, 

-
)
 ('' 

-.. 
0r

"
 
~_:,".A: 

tC
' 

rn 
(
'I 

(.0
 0 

~
 

_,. 
a

J
 
~
 

1
0

 
_

,. 
I('J 

~
·
 

tC
 

O
'l 

':'I cc -
::n 

1
·-

ltl 
.... 
~
 

r£
 

:; I
"
"
 

:J) 
C

'·l 
1

-
~
 

':)
 
~.i 

.....,0
 

+
 

.. 
lrJ l.\1 
....... 

(0
 

~
~
 

~
o
~
o
o
_
,
_
,
_
,
_
.
_
.
_
.
_
.
_
.
 _

_
_

_
_

_
 M

N
 

o
c
c
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

·f· 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
l&

.i 
le I 

W
 

lzJ 
LrJ l.rJ 

LrJ 
W

 
t&

l 
t&

l tLJ 
trJ tLJ 

trJ 
W

 
W

 
trJ t&

l 
tal 

trJ 
trJ 

_
, 

_
, 

.... 1
0

 O
'l en ro _, •-

co 
N

 
oo 1n _, co 

lt)
 m

 en 
N

 
o 

o 
1

-
tO

 
_

,. '0
 
_

. 0 
C

'l tO
 
1

-
0 

_,. t-
N

 
CO 
~
 -

0 
-

M
 

0 
0 

• 
• 

'I: 
1
~
 

(J
>

 
..... 

_
, 

_
,
 
:
I
 : 

t 
:"'>

 
:"'> 

_
,. •n 

'.0
 
,., m

 _. _
, _, _, 

N
 

N
 

C
\1 

M
 

M
 
~
 
ll)

 C
O

t-
C:O 

-
-

:"") 
C

'·l 
C' I ':'I 

:"I -:-I 
-

_
, 

_
, 

_
, 

_
. 

_
, 

_
. 0 

C
 

r.-.' 
·: ~ 

'., 
':; 

":-' 
r:• <...• 

C
 

_ 
<.) 

_
, 

_
. 

... , 
~
-

_
. 

•· o _
. 

_
. 

_
. 

_
, 

_
, 

_
, 

_
, 

_
, 

_
, 

_
. 

_
. 

_
. 

-
-

_
. 

_
, N

 
N

 
~
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

C
) 

':)
 0 

":) 0 
C

 
C

 
~:' 

(;>
 

-
I 

-
C

' 
C

 
,--, 

0 
(') 

0 
Q

 
-:_• 

C
 

':I 0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

W
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
lo 

lo 
lo 

·t-
lo 

lo 
+

 
·lo 

+
 

lo 
• 

+
 

• 
+

 
lo 

I 
lo 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

t&
l 

(...> 
W

 
LL.i 

1.1.1 
1.1.1 

W
 

1.1.1 
U

J 
l1J 

Ill 
Lal 

tJI lrl 
ILJ 

1•1 
1•1 

I.Jl 
h

i 
f·l 

ltl 
I•J

 1•1 
L•J 

L
rl 

W
 

lcl 
Ill 

ltl 
l1

l 
L

d
 

i..•.! 
u

J 
1.·.1 

lL
I 

W
 

Ltl 
t.J tu

 LrJ 
LL1 tzJ 

W
 

LL1 
t&

l tal 
tzJ 

trJ tal tal 
LLI 

L
ll 

>
 ....;: o 

1
"
' o 

r-
:c

 ~
 o 

c 
M

 
·n

 c 
m

 "' m
 ·o

 oo 
~
 •-

•r. •-
".:J 

~· 
:-:, 

...... 
·~ 

_.,. 
~ ... •c

 =
 1 "":' 

•
-

1
'1

 ::o •n 
~
 -

~""> , .. -
N

 
o 

co 
t
-

.... co 
ll)

 o 
.... o 

o 
'-' U

.. 
M

 
0 

0
0

 
_

. 
~
I
 

-
:"") 

C
' C

l -::n 
C

'l 
<

D
 

-to 
-:::.;-

:"") 
W

 
0 

to
 

-
1

-
1f

l 
M

 
M

 
_,. 

h
;
 

I • 
_

, 
C

 I 
-to 

'J
)
 I·· 

~
 

-
-to l

-
0 

M
 

'.tJ 0 
-t' 0

0
 

C
'.l t-

M
 

0
0

 
I(

)
 M

 
0 

0 
0 

F-t 
~
 

• 
• 

--r::..:;. 
'.D

 
.... -

M
 •n oo _. 

<:'1 
~
~
 

:"'>
 
1

0
 ·c 

~
 ........ -

-:1 
~-~ 

~-, r--'-
··~ :c I

· 
:.t~ 
~
 
.
-

................ -ro 
:-1 <"·' =-• 

:"")M
 M

_
,._

,...,. 1n 10 
tD

 tD
 t-

co en
_

. .... 
,_) r.n 
:.:.J 
::;;: 

--' 
_

. 0 
C

 
~
 

C
 

0 
C

 
~
 

.....,. 
.-

4
 

-
-
' 

-
-
' 

.-
t
 

..-• 
~
 

....... 
·-

•
 

._
. 

....-. 
-
•
 

.-.. 
_

_
. 

.-
•
 

···• 
_ 

_. 
··•

 
•··' 

•
-
' 

_
... P-• .,... ....,. .,.... _... 

~
 ...,. 

~
 
.-

t 
_.... 
~
 
_

. 
.-

. 
.,... 

.,.. 
_

.. N
 

N
 

~
 

O
,
.
.
;
o
c
•
o
o
n
o
-
:
:
:
-
o
c
n
r
~
o
~
·
c
:
-
'
"
•
r
~
,
.
,
 

t.• 
c· 

~
-
:
,
,
·
~
~
·
r
:
c
,
.
·
•
c
:
:
>
"
'
"
'
O
O
O
'
=
'
O
O
C
O
O
O
O
O
O
O
O
O
O
O
 

l..' 
I 

I 
+

 
+

 
_. 

+
 

lo 
+

 
·lo 

+
 

-lo 
-t· 

lo 
t-

-lo 
+

 
.. 

I· 
lo 

I 
I 

I 
lo 

+
 

I 
I 

lo 
I· 

I· 
+

 
+

 
+

 
•· 

+
 

+
 

·~ 
+

 
-~ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

~
 

LaJ 
LrJ 

W
 

W
 

La.l 
W

 
L

tl 
U

J 
tal 

U
J 

l•J 
La.l 

tal u I I LJ 
I r I lr I 

L
L

I 
lo

l 
h

i 
La I 

W
 

I •! 
i..!! 

ltl 
I•; 

L
tl 

1.• I 
I tl 

I o1 
lt I 

Lt.i 
La I 

IL
l 

lLJ 
L&.l 

1.L1 
1.L1 uJ 

LrJ 
LL1 LrJ 

LrJ 
LrJ 

LrJ 
t&

l 
t&

l 
L&J 

trJ 
LL1 

[JJ 1--:""':' 
C

 
1

-0
0

,..... 
:t)

 l
-

0'1 
M

 
0

0
 
t
(
)
 

:'1
 M

 
rn

 
I· 

":'1 
('I" 

u·~ 
,,., 

tf;. 
'
"
-
'
 

:-1
 

,.,, 
1

·-
4

' 
:Y

) 
--~ 

-
~
 
~
 

':C
 

0
0

 ... 
C

'l :0
 
C

'IIO
 r-

0
0

 0
0

 C
l 0

0
 ''"

 <D
 
_

,.-
0 

0 
a
l 0 

~·I 
-

_
, 

-
1

0
 

-
M

 
0 

I"'~ 
tO

 
00 

_
, 

-
I•· 

C
 

-
t 

· 
-
'
 

-1
' 

'.c~ 
':I

 1.--: 
., .. 

:'I 
-

1
-

::'I 
If': 

1
-
~
 

0 
C

'l 
-1" <D

 
t
-
~
 

0 
_

, N
 

M
 

-1" 
I() 

:0
 t-

0
0

 en 
0 

0 
T

. 
• 

:,_, ro m
 -

C
'l 

M
 

..... w
 oo _. -

_. .... "
' c-.1 

N
 
~
 

~-:· 
~
 

-1
· •o 

•0
 
"
: 

·t;-
•.t: 

:.v •-
•-

•-
•-

1
-

oo oo :o oo oo oo en m
 en cn 

0
)
 en 

e
n
~
 en e

n
-_

, 
7

. ,_ ,_ 
o

c
 

I 
I 

1
-
~
Q
 

'.C
 

'.tJ 
~
t
)
 
I
')

 
I
(
)
 
I
(
)
 
t
(
)
 
I
(
)
 

t() 
1

0
 
t
n

 
I
f
)
 

_
., 

-

0 
0 

0 
0 

0 
0 

0 
t
'' 

0 
c 

0 
0 

r-_:~ 
·~-· 

0 
·:~· 

:: .• 
,.. 

. 
1

1
1

1
1

1
1

1
1

1
1

1
1

 
I
l
l
 

1
1

 
--

-
C

""') 
~
 

M
 

,..., 
M

 
~
 

M
 

M
 

M
 

M
 

:""') 
~
 

M
 

M
 

M
 

N
 

:'I C
'J 

N
 

C
'l N

 
0 

~
 

(" .. =·\ 
(
~
 

":.,.) 
~
c
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

I 
I 

I 
I
t
 

I 
1

1
 

I 
I
l
l
 

1
1

 
I 
I
l
l
 

I 
I 

I 
I
+

 
w

 
lll 

V
) 

C
'l 
~
 

rn 
':.0 

"
' 

-"f. 

lrl La.l 
W

 
t•l lrl W

 
ld

 W
 

ltl 
liJ 

l.aJ 
u

J 
l.rJ 

I.•.J 
ltl L

rl 
ltl lrl loJ 

I1J 
-• c 

-
~
-

·.o
.., r.o •n '"

o
 ':'I •

-
1--

r"" 
r
)
 

,....~ 
'
"
"
~
·
•
 
,,. 

I•! 
IJJ 

t•J 
l.1i 

lti 
••.. , 

lf'7 
... , 

C
 I 

··.) 
l:· 

r
)
 

I 
I 

I 
u

J w
 

1•1 
":) 

M
 

C' I 
-
' tC

 W
 

C
'l to

 0 
1

0
 

e
t) 

M
_

.
 

C
7) 

C.C 
-
•
 
C'~ 

C
'l 
I
(
~
~
-

":'1 r" 
t
r
 

o
•. 

I tl 
tiJ

 
h

J
 LL.i 

LL1 
W

 
lL

I 
trJ 

l&
J 

LL1 
t&

l 
LL1 

t&
l 

t&
J 

LrJ 
W

 
t&

l 
LL1 

t&
l 

LL1 
_

, 
m

 
-::1) 

:.0
 
_

. 
0

0
 m

 
tO

 
C' I m

 
N

 
_

. 
~
 

M
 

M
 

-
~
 

M
 

0
0

 
I(

)
 0 

0 
~
•
 

1
0

 
-.. 

0
0

 
-

(') 
M

 
1

0
 
-
4

 
t
-

0 
C

'l 
0 

I(
)
 O

'l M
 

_
,. 

_
. en _. 

N
 

CO
 
~
 

O
'l en 0 

I 

;:-: 
I
(
)
 

• · • 
~· r :: r r-

~ 

•ta
l 

"
: 

'.!:0 
'J.; 

:f)
 

('1', 
_

. 
-
•
 

-
-

C
' t 

C
' I 

M
 

,.., -r _,. _,. 
tC

 
:.0

 C:0 en -
-

_. -
_, 

N
 

0 
In

 
t
-

V
) 

C"":' 

'· 
c 

O
L

L
I
I
 

...... 
,_. 

tJI 
~
o
"
f
.
C
.
O
 

~
 
~
 

t(') 

a
:
~
 

~
 ("""' e • C

' r r: • -=" • C
"' 

.... 
_

, 
• -• 

_
.. 

••• 
·-• 

.. ,..f 
.
.
.
.
.
.
 

. . . ... ,. 
c 

0 
-:: 

Q
 

r_• 
0 

c.: 
0 

c 
r:~ 

C
' 

0 
c 

1
1

1
1

1
1

1
1

1
1

1
1

1
 

tu
 lrl t•J 

1.11 lrJ 
Lal 

LaJ 
t.J 

L
u

 
lu

 ltj w
 

I•J 
~
 en •n o 

_. 
M

 
_

. 
::--1 

-
-:o c· ,_. -.. 

C
 

::1) 
'.L• tr. 

0.:· 
I(

)
 

_
,. 

_
.
 

C
' I 

-
t' 

0
0

 
-
' CO

 

~
-.. 

, .. 
I 

ltl 
lr j 

•o
 r_c 

C
") r:c 

,. .. 
r ·' 

... ' 
f 

I 
I 

I· 
Ill 

I•J 
ltl 

lo
l 

loi 
lt. 

lti 

·~..J 
·
-

' 
,,~ 

11'~ 
~-' 

, 

, 
' 

,. ~
 

r .. _.. r:' 
":...> 

,. ... , 
r' 

•.'1
 r_-, ..-

I· 
I· 

I 
* 

t· i 
Id

 
l•l 

lll 
I•; 

:,., . ~
 

.... , 'r. 

1 
I 

lo 
lo 

1•1 
Ill 

ltl 
(IJ 

~
 

o:'l 
tr

)
 
~
 

0
"
0

0
-
' O

Q
O

 
0

0
0

 
I 

-~ 
+

 
h

J 
LaJ 

lrl 

:.0
 

C
'l 

-

-:;, 
~
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
-

0 
-

c
~
o
o
o
o
o
o
o
o
o
o
c
o
o
 

+
 

I 
+

 
~ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

N
 

W
 

LLJ 
(J I LU 

t&
l 

t&
l uJ 

LrJ 
Lt.l 

lJJ L&.l 
W

 
lJJ 

W
 

t&
l 0 

oo m
 

M
 

...,. •
-

o 
-r ,._ 

N
 

o 
C'.J :o •-

en o 
+

 
~
'
 

1
--

C
ti 

-
0

' 
,. · 

~--' 
-

• r-
: 

~.,. 
t.O

 
' 

.. 
r
-

C
'·l 

-
M

 
C:O 

0 
_

, 
:0

 
<

D
 -r _. 

ll)
 
ll)

 M
 

en 
l(

)
 
-
'
 0 

t&
l 

~
 

:.....• 
1

-
t
~
 

0
0

 
-
c
 C

'l 
M

 
1

0
 CO

 
-

-
-

-
C'-1 

":I 
M

 
r"> 

_,. 
t(: 

:.-~ 
C

l) 
:::· 

t •· 
( .. t\ 

' 
I 

-· ·-· 
·~· _, ..... ~· 

•
0

 
N

 
C

 I 
:'I M

 
M

 
M

 
M

 
-1" 

-1" 
-1" 

-1" 
I(

)
 
~
 <D

 
~
 

C:0 
C:0 C:0 

_
, 0 

N
 

t&
l 

u 
7

. 
0 (.) 

-
C" I 
~
 

M
 

C
' I C

' I 
-:-I 

C
' I C' I 

~
I
 

C'-1 
~
 I 

C
 I 

C
 I C' I 

o
c
o

c
o

o
o

o
o

c
o

c
o

o
 C

' I 
C' I 

-:-I 
C

' I 
C· I 

::' J 
:" t 

~ 
I 

·; I 
": I 

C' I 
":" I 

0 
C

-, 
C

' C
 

<
-
~
 " 

(
'j 

,-_-~ 
,. 

~ 
,_

. 
:'I ':"I 

:'I C' I 
:' t 

C' I 
:'I N

 
C

'l 
N

 
C

\1 
N

 
N

 
C

'J 
N

 
C

'.l 
N

 
C

'J N
 

C
'l 

N
 

N
 

N
 

0 
~
~
~
c
o
-
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

1
1

1
1

1
1

1
1

1
1

1
1

1
1

 
~
 

tt.J w
 

lL
J w

 
Id

 u
J 

u
l w

 w
 w

 
1 d 

w
 

lL
J 

lJJ 
lL

I 
:'I 

·
~
 

C'-1 tn
 _,. 

0:0 
'.0

 
M

 
0 

1:0 
';0

 
':" I 

_
, 

-
en 

C
'l r. •-

•n o 
r.c ;"') _,. ..... oo o 

M
 

..,. 
~
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+
0

 

- ... 
IJI 

L
ti 

l1l 
I.J 

1•1 
i•l 

1•1 
I·~ 

ttl 
lt; 

lr.i 
l•.i 

M
 
M
,
,
-
,
(
:
'
,
.
.
.
_
,
'
:
'
'
~
·
'
:
 I 

I· 
·-• 

:-
f 

·:.· 

-
-

_
. 

C' I 
(T

'· 
-

• 
_.., 

~· I 
r·;, 

Id
 Id

 
lsl 

L•J 
lal W

 
ld

 
LrJ 

lL
J 

W
 

W
 

W
 

l.r.l 
W

 
U

J 
trJ tr.1 

t&
l 

t&
l 

t&
l 

trJ tal 
tal U

J 
+

 
·n

 
C' I 

_
,. 

I"') 
t(') 

-to 00 
C

'J 
CO

 
1

-
_,. 

M
 

C
'l 1

-
0 

t(') 
_

,
 M

 
t-

tO
 

M
 

M
 

N
 

0 
tu

 
:l;. 

-
·
 m

 
~
 m

 ·o
 m

 o 
<.o 

_
. -

oo •n •n _. ..... -
m

 
~
 _po 

t
-

"'!P 
t
-

o 
N

 
•. 

• 
• 

0 
:....• _. r.c 

~
 .... 

C
'l C

'l 
M

 
-r •o ..,. •n 10 •n 

~
 
~
 
~
 •·-

1
·-

•
-

tt..• 1
·-' 

I · 
I ·· 

:(.• 
M

M
M

-
1

"
M

M
M

N
N

N
N

N
N

_
,
 _

_
 _

, _ 
_

,_
0

 
• 

. 
:!) 

C
'l 

,..... 
11, 

M
 

:"'>
 
1

-
If': 

I
·
 

:") 
-
' 
~
 

:)) 
~
 

C
l) 

,.. 
_

, 
:.-: 

':I 
,. 1

•: 
-

.. • 1r. 
t
•
 

-1
 

~y;o 
:o

 1
·-

m
""!" 

:"1 
C

'l 
~
M
 

M
 

t-
t
O

t
-
_

,. M
_

. a'S 
C:0 
~
 

0
0

 
_,. 

....,. 
CO

 
0 

-
0:C 

C'· f 
I
-

o:" I 
I
-

n 
~
 

:.C
 C

 
-

-
C

' I 
~:0 

tO
 
1

-
: ( 

:.• 
• 

' 
I 

-
·
 

~·-' 
•.•: 

!:-) 
·":'I •r: 

I
-

0 
M

 
:.0

 0 
-1" CC 

N
 

t
-

N
 

t
-

M
 

en 
tQ

 
• 

• 
• 

._, 
or. 

t(
)
 10 

t.0 
C

.0 
I
-

I ., 
0

0
 
0

)
 
~
l
 

• 
0 

-
-

N
 

M
 

..,. 
I(

)
 

0 
• -

_
. -

-
-

-
-

-· _
, -

· 
r • • • 

• ·-1 ~
)
 
-~ 

!"') 
:-1 

-
_ .. 

~-~ •o •r: :c
 
~
 
t-

c-
:o co en _, -

_, -
_, _, -

tn 

...J 
~
.
 

..J 
~
 
~
 

X
 

V
 

pooo~ 
':

I
 

M
 

_
.. 

I
(
' 

~-(~ 
I
-

::'1.) 
l"'~ 

.,.... 
• 

I 
~:· 

-
,, .... 

"C
' 

I 
.. ,. 

-~~ 
•
·•

 
~·: 

1 
:or. ·•·. 

~
 ..... 

:-1
 
!"

':"
-
"
~
 
~c· 

1
-

~
o
 
~
o
-
N
:
"
"
)
 
-
~
u
 :.c •-

C
O

" 0 
V

 
-· ....... 

~
 ................. -

· _ .......... 
,. 

I 
I 

· 
I 

':-
I 

: 
I 

':'· t 
:' I 

,-:. 
:"') 

:"":' 
C

") 
~
 ) 

:"") 
:"") 

:"") 
M

 
:"") 

-
-1" 

_
,. 

_
, 

_
,. 

-:" 
""!" 

_,. 
f-oe 

-r -
_,. 

M
 

:"":' 
~
 

M
 

C'-1 
:"I 

-::'1 
:".1 

:"1 
-

-
t
 
-
t
 
_

.
 

•-<~ 
_

, 
_

, C.:· 
•• 

r-. 
_ 

'"; 
,.._ 

-::..· 
~
 

r_; 
-
' _

. .... -
-
~
 
_

. _
, _

, _
, -

_
, _

, _
, -

_
. _

, N
 

N
 

0 
0 

0 
0 

0 
c 

0 
0 

0 
~
 

0 
c 

0 
0 

0 
t',) 

0 
0 

0 
c 

c-
...... -. 

-~) 
~
·
 .-; .. ' 

·
~
 c::: 

0 
'::> 

0 
0 

0 
0 

0 
0 

0 
0 

0 
c 

0 
0 

0 
0 

0 
0 

0 
0 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I· 

-~ 
I 

lo 
+

 
+

 
1-

lo 
·I· 

1-
+

 
•· 

+
 

-~ 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 +
 +

 
+

 +
 +

 
+

 
l.r.l 

U
J W

 
tu

 LrJ 
W

 
ld

 W
 

ltl W
 

ltl W
 

I-Ll 
L:J 

W
 

L~l 
ltl 1!.1 

LaJ 
Id

 lu
 l:.i 

Id
 
1~1 

ltl 
Ld 

ltl 
u

J ltl W
 

ltJ 
LIJ 

W
 

W
 

l.r.l 
LaJ 

ILJ 
t.LI 

t&
l 

W
 

tal tal 
tal 

tal tal 
tal W

 
tal C&l 

tal 
(/':':'I 0'1 _

,_
.e

n
_

. ':l':" 
~
 

0 
tO

 
t.0 
~
 

IC
":o-::-

':'•1 
_

,. 
:•' 

'!.' 
_,. 

:~: 
1

-
_

,.I 
•:-_. 

'-"' 
'::"' 'i.' 

',I
:' I

_
. 

-t' 
:"I:"") 1

-
M

_
,:"

"
)
 :lO

 
~
 

0 
~
 

0 
0

0
 

"1' C:0 
I() 

a
)
 M

 
0 

0 
rn 

CO
 

-
0

0
 

CO
 

N
 

_,. 
:-.1 

"1
' 

M
 

-t' 
~
 

:.C
 
~
 
I·· eo 

-:t: 
oo4 

_
. 

t
-

C' I 
:L

' 
-
' 

:r.~ :-
~ 

:1> 
'I...' 

_
,. :-> ': I 

_
. 

-
0 

_
. 

':'-I 
_,. 

W
 

C:0 
0 
~
 
t
-

0 
lO

 0 
t
-
~
 

M
 

M
 

CO
 0 

0 
~
 

. 
. 

. 
,
,
 

N
 

I(') m
 .... :"') 10 m

 -
:0·1 

:"") 
1

0
 1

-
-

.... C
'·l '="" 

tr
)
 
,
_

 
~,., 

...... 
-
·
 -:I 

·.I 
-
-

:-) 
-

tO
 

':0
 
I
-
~
 

O
l 

-
-

-
... -

.... ~
 .. 

C
'J 

N
 

M
 

M
 

_
,. 

.,. I() <D
 
t
-

0
0

 
-

-

M
 
M
~
~
 

C'-1 
::·J 

:'J
 

,....o 
-
'
-
-
'
 
_

. 
-
t
 
_

,
 C

 
0 

0 
C

 
<.-:' 

0 
·
~
 
C

-
-
' •

-
•
-
' 

•-' 
_

, 
r
~
 
_

.
-

.-
t 

_
,
 
_

.
-

_
,
 
_

.
 
_

.
 
_

.
 
_

.
-
-

_
.
 
_

,
 
_

,
-
'
 
_

,
 
_

.
-
-

N
 

N
 

~
 
o
o
o
o
o
c
c
o
c
o
o
o
o
c
o
o
~
c
c
~
c
o
c
o
c
o
o
~
c
~
o
o
o
o
o
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

W
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

 
+

 
_,_ 

+
 

+
 

-~ 
lo 

+
 

+
 

+
 

-t 
·I· 

+
 

-~ 
+

 
+

 
~
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 +

 
+

 
+

 
+

 +
 

+
 

+
 

+
 

LaJ L• 
1.&1 

I.IJ 1.r.1 
W

 
LaJ 

L
rl 

W
 

LaJ 
LrJ 

LrJ 
ltl LrJ 

W
 

W
 

h
J 

W
 

u
l LaJ 

LIJ 
l•i 

Lal 
W

 
U

J 
ltl 

1.11 
1•1 

Ill 
W

 
1•1 

W
 

W
 

W
 

W
 

LrJ 
t&

l 
1.r.1 

t&
l 

t&
l tLJ 

t&
l 

tal 
t.L1 

tal 
tal tzJ 

t&
l 

tal 
tal 

tal 
LL1 

>
 
~
 o 

t'·l •"l 
1

-
.... 1

n
 .:-1 o 

1
-

o 
m

 -:: 
M

 
C

'J 
:--~ 

•
-

':.0 
•
-

~L' 
,_

,M
 

.... 
~, 

•··. 
~=-

o 
o 
~
 

.-o r:-
o 

c
o

r-
C

l 
N

 
•
-

c.o 
•o

 C
O

o
 t

-
M

-
_

.
.
,
.
 N

 
10 

t
-

0 
o 

...., u.. o 
r-

1
0

 r.c 1n o 
~
 
1

-
_

,. •r: 
:x> cc •o 

~
 ::o 

~
 
~
~
 "' .... -:w:-

:---. 
-::• 

_
. ... :r. :o c 

-:-1 
~
c
 co 

C
l 

-
~
 .(

0
 oo .... -r 

t
-

-
~
 oo 

M
 

c:o 
M

 
en •n 

N
 

o 
o 

f-0
:: 

"": 
::_, 

,.-, 
0

0
 
-
4

 C
'l 
~
 
1

-
_

, 
... -<1 

C'-1 
~
)
 

_,. 
fS

) 
O

l 
_

, 
_

, 
~-1 

:"") 
"'1' 

tO
 

'.V
 

:0
 
_

. .
-

__, 
-

_
. 

:·1
 
,.I 

:·I 
~
I
 

:"I r."l 
::"") 

M
 

M
 

M
 

-1
' 

-1" 
_

,. 
I() 

I() 
t(') <D

 <D t
-

l
-

00 en .... -
...Jcn 
:..... 
:;;: 

-
' -

--• 
0 

0 
0 

0 
0 

0 
,..... 

_
. 

-
•
 

-
-
' -

' -
-

-
_

. 
_ _. 

-
~
 

--' 
_

. 
.... 

• ~ 
._

. 
•-:' 

-
~-~ 

_
. 

_
. 

_
. 

_
. 
~
 

_
. 

-
_

. 
_

. 
_

. 
_

. 
_

. 
-

_
. -

_
. -

_
, _

, N
 

N
 

:..., 
o 

o o 
~
 o ":) r.-

-. c-
o -=· o 

o -:::-
a 

c 
~
 ,. .. o 

,.. .. r."" ... , t:' ,. · .-, ....... 
,·:· 

, • r:> 
0 

o 
o 

o 
c 

o 
o 

o o o 
o 

o 
o o 

o o o o 
o o 

o 
V

 
' 

I 
I 

+
 

+
 

+
 

... 
+

 
... 

... 
+

 
+

 
-+ 

.. 
-~ 

+
 

+
 

.. 
•· 

... 
.. 

.. 
' 

.. 
+

 
... 

+
 

• 
... 

... 
+

 
+

 
+

 
+

 
+

 
... 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 +

 
+

 
+

 
cr. 

LLI 
U

. LrJ 
U

J 
W

 
u

J W
 

L
rl 

W
 

h
J
 

Lal 
h

J 
h

J
 

1.11 
U

.l 
lrl 

ld
 
,,; 

h
i 

l•i 
lr; 

1•1 
trl 

Id
 1•1 

l•i 
1•1 

ltJ 
Id

 
U

.l 
ltJ 

lrl 
lL

J 
LL.i 

W
 

LrJ 
LrJ 

W
 

W
 

t&
l 

L&l 
t&

l 
t&

l 
t&

l 
W

 
W

 
L&J 

LL1 
LL1 

t&
l 

1.aJ 
0

0
 

':'I 
O

l 
r:Y

l 
_

. 
(
C

-
~
 
t
-

'r
' 

~·1 
tO

 
1

0
 
m
~
 

..... 
~
I
 

tfi 
0

" 
':'I:'~ u:· 

:'1
1

· 
'(

'':"
'"

·I
··-

:''·' 
":'1 

:f)
 

o:'f 
:"") 

-1" 
1

0
 
"
!
"
-
M

_
,
 0

0
 
I
(
)
-

01) 
-1" 

0 
I
(
)
-
' <D

 
0 

0 
CO 

M
 

M
 

M
 

C
'l 
m
~
 
1

-
m

 -
-

0 
-:-1 

1
0

 CC 
C

'f r-. 
C

'l ,., 
~
~
 

':.'J 
C

')
 
Q

• 
, 

1
--

-
•
 

-t• 
1

-
'
'
 
:
I
 -

trJ 
1

·-
::0 

'.:n 
0 

-
C

'f M
 

'"1' -r I() <D
 

<D t-
0

0
 0

0
 en en 

0 
0 

•
-

1
-

c.o ·.o <.o 
~
 
~
 •o •o ,,.... •o

 .,., •o
 ..,. • .,. 

O
C

O
O

O
C

O
O

O
O

C
>

C
O

O
O

C
' 

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

 

_
,. 

...... 
-
'
 

,.. ! 
-:--J 

o 
~
 
c
~
 ,.... 

~
 · 

,.~ 
*
.) 

'"
' 

I
l
l
 

1
1

1
1

1
1

 

-
~
 

"'> 
:"'J ->

 
:"'l 

....., 
M

 
~-, 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

C'-1 
N

 
N

 
N

 
N

 
N

 
e-1 

C
'l 

0 
~
~
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

I 
I 
I
l
l
 

I 
I 

I 
1

1
 

t 
I 
I
l
l
 

I 
I 

I 
I 

I 
I 

I 
I
+

 
ILJ 

Id
 Lal 

W
 

trl 
lrJ 

lt.l 
W

 
l&

l 
W

 
h

l tu
 U

J 
W

 
lll 

LrJ 
V

) 
0 

tC
 00 

_
, 0 

C
'l 

0 
M

 
0

0
 t-

I(
)
 0"1 

C
'l 

C
'l m

 
t


V
) 

C
'·l 0 

,..., 
-

1
-

•n 
C

l 
_

,. o 
0

, r'> 
M

 
oo -

o 
oo 

~
 

Lal 
W

 
t&

l 
t.rJ 

lal 
l•l 

h
l 

l•l 
C

ri 
1.•1 

-
00 O

l C
 

I(~ 
r_: 

f·· 
0 

I·· 
-::r1 

O
i
-
' •n C

 
1

-
':1

 M
 

'L
' I· 

I• 

LJ I 
La.J 

I&J 
W

 
W

 
W

 
u J t&

l 
t.aJ 

t&
l 

W
 

W
 

LLI 
tal 

LLI 
t.aJ 

tal 
tal LLI tal U

J U
J 

t&
l 

LLI 
-

m
 

0
0

 
0 

ry
) 

M
 

tC
 

0
0

 '"
' O

'l 
-1" 

N
 
~
 

M
 

0 
<D 

I(
)
 en r-

-
-

M
 

0 
0 

0 
0 

O
'l 

_
. :-> 

C
'l 

<
D

 
'.C

 
t
-

<D 
O

'l <D
 

0
0

 M
 

t-
0 

en 
0 

""1' <D 
O

'l N
 

tD
 N

 
In

 0 
I 

7
. ,_

 
C

C
 

-
(
'I

 
M

 
t() O

'l -
C' I 

C' I 
-r 
~
 

0'1 
_

. 
C' I 

C
' I 

M
 

tr. 
W

 
a:.' 

0'>
 

---
• 

• 
LLI 

.
-

.-o
 

-
C

'l 
:'I 

~
I
 

:'.J C
J 

:"1 
~
)
 

M
 

_
,. tn

 <D r-
0

0
 O

'l 
-

_
, _

, _
, N

 
N

 
M

 
M

 
0 

<D
 

ll)
 

en 
("') 
~
 
":I 

C
'l 

C
'l :'I 

::'I 
_

. 
_

. 
-
<

 
-
'
 

.-•
 

-
-
'
 C

 
C

 
":: 

C
 

C
 

0 
0 

0 
':) !:: ,. ' 

~
~
o
o
~
o
o
o
o
o
o
o
o
o
o
o
o
o
-
-
.
-
~
-
-
o
N
 

o
c
o
c
o
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

~
.
 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

a 
o 

o 
-::-

o 
c 

c 
o 

::-
c-

c 
c 

, · · , 
~
~
 c 

0 
W

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

+
 

+
 

+
 

-lo 
·lo 

+
 

.. 
·I 

+
 

f· 
• 

._
, 

'-' 
l.1l 

W
 

W
 

W
 
h

i W
 

lL
J 

U
J 

ltl l&
l 

li.J U
J 

ILJ 
W

 
LLl 

W
 

l.tJ 
W

 
Lt.l 

t•; 
W

 
l•l ltJ

 
1:1 

lrl 
IL

i 
1

-
'""'! co c 

_, 
':1': •o 

~
~
 -

o 
o 

oo o 
c 

en -
-

1r: _,. •r: _. ....... .., '='' ,. · c 
:-• .,.., 

~
 u.. 

(
~
 

c-1 
M

-
1.-, en 

c-.1 
.... ,,, o::n •·-

1
-

C
'l 

_
. , .. 

C
'l 1

0
 ~
 n 

-.r. cr. 
~
~
 

re:· 
~
,
 =:: '

~-
-+ 

lo 
+

 
~
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 +

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
N

 
h

i 
U

J 
b

l LrJ 
W

 
W

 
W

 
LU 

U
J 

W
 

W
 

U
J 

t&
l trJ 

tal tal 
t&

l 
tal tal W

 
tal 

W
 

W
 

tal 0 
~
~
 

0 
C

'l 
_

,. m
 

t(
)
 
1

0
 M

 
_

, 0
0

 
0

0
 t-

_
, t

-
<D

 •n 
CO

 0
0

 M
 

_
. M

 m
 _, 0 

+
 

::1) C
 

O
'l 

<
D

 C:O '.D
 

I(') M
 

-t' r-
I() CO

 
._

, _
. 

_
, 0 

N
 

CO
 

0 
_

, N
 

M
 

_,. 
0 

tzJ 
o-; 
~
 

F
-
~
m
 •-

"
· 

V
) 

t.&J 
L.' 

~
~
 
~
 

C'•J 
N

 
C

'J 
·:'1 

C
'l 

C
'l 

C
"l 

C
'l 
~
I
 

:.'. 
0 

0 
C

• 0 
0 

0 
0 

0 
0 

<-' 
0 

0 
1

1
1

1
1

1
1

1
1

1
1

 
V

 
U

! ld
 

L
tl 

lt! 
W

 
Lal 

W
 

h
i 

W
 

u
J 

t•l 
lL

J 
l•l 

'-'-' c:-
c-1 •o 

~
 
te

 m
 o 

M
 

C
'l 

..,. 
U

l •o c-
_

. o 
oo 
~
 m

 cc cc w
 
~
 1 

7
. 

.
.
.
.
.
 
~
 

-
-
.
 

_
.
 
~
 

...... 
....... 
~
 

.
.
.
.
.
 
-
·
 
-
.
j
 
-
·
 
_

.
 

_
.
.
.
 
_

,
 

_
.
.
 

~
o
o
o
c
c
o
c
o
c
c
~
~
c
~
o
o
 

1
1

1
1

1
1

1
1

1
1

1
 

1
1

 
1

1
 

ttJ uJ u
l h

i w
 

Lal 
L&J 

lLJ w
 uJ ul 

1•1 
I•J 

1•1 
'"

 "
' l•j 

~
 

'I.: 
0

0
 
I
-

"
(' 

C' I 
M

 
~
l
 

-
~
 

I 
· 

'l
· 

'.C
 

Y
' 

r<
; 

0 
M

 
,.-, 

C
O

 
C

 
C" I 

_,. 
_.. 

n 
~
~
 

,. 
o 

,. ' 
l~.· 

-+
 
•
. 

_
. 

. 
. 

. 
. .,. 

:--: 
M

 
I"') 

M
 

-to 
_

,. 
-1" 

I(
)
 
I(

)
 <D

 <D 
t-

t-
O

'l O
'l 

_
, _

, -
-

-
4

 0 
C

J) 

• 

-
_

. t: I 
:
'I

N
 C

'l 
C

'·l 
:>

I 
C' I 
~
I
N
N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

0 
~
~
0
~
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

0
 

La; 
La I L.rJ 

W
 

W
 

U
J 

lt I Ltl 
LrJ 

LrJ 
tal 

t&
l tu

 W
 

LLI 
tal 

W
 

tal 
tal tal 

t&
l 

tal +
 

0 
~
 

·..:~ 
t
-

C
'l 

_
. 
~
 

0
0

 
o:"l 

I:J
) 

0 
an 

C.O 
C:O 

1
-
t
-
~
 C.O 

'.tJ 
N

 
_

,. 0 
C

d 
:::; 

0 
-to 

0 
_

. 
-

1
-

-
tO

 m
 en 

C
'J 

C
'l t-

_
. C:0 

~
 ..,. 

M
 

M
 

0 
0 

N
 

• 
• 

• 
C

O
 

,_• _, -::n .... 
C

'l N
 

M
_

,. 
t
O
~
 
1

-
a
-._

..--_
. C

'l 
:'1

 
t:·l 

C
'l 

-~1 
=1 

-:'I 
:1

 
C

l
-
_

.
 
~
•
 
~
·
•
-

=c 
1

-
~
t
O
t
(
'
)
_
,
.
 
-t' 

_
,.:"')M

 M
 

M
 

N
 

M
 

N
 

N
 

N
 

N
 

N
 

N
 

0 
z 

~
 

~
0
 

-to 
~
I
 
_

, 10 
~
 
~
i
 
t
-

1
1

') 
1

-
-

:"') 
_

. 
':"' 

rY'! 
":";;' 

0C
: 

O
t 

.-o 
-
. 
~
 

C
 I 

:C.• 
I
f
)
 

~
'
X
I
 o

-
-:c 

C
't •

-
::'1 •

-
C

"') en 
ro

 o
-

_. 
C

't 
M

-
t(') 

1
-

:c ::n -
•
: 1 

~:-
"
~
 
I
-

C
'l 

X
I 

:.C
 
1

-
C

l 
"1

' 
C

'l 
C

'l 
~
 

:"') 
M

 
1

-
I(

)
 t-

_
,M

-
en 

0
0

 C
O

 
C:0 
~
 

'.£' 
0
~
 

C
 

:'I tn
 
1

-
C

 
M

 
~
p
 

0 
-

0
0

 
C

J t
-

N
 

1
-

M
 

en 
~
 

-
-

1
0

 •r. u:-
te

 
~
 
1

-
1

-
m

 oo m
 

0 
• 

-
_

, _
. 

-
1

 
_

.
 

-
_

.
 

-
_

.
 

..-o 
~ I 

~
 I 

~ 
I 

: 
I 

C
 I 

~') 

...J 
. ~

 
, :C

 
V

 
_

.
 

C
'f 

:"") 
-
o

f
':

 
'.I;' 

1
-

:J
) 

(
n

 

L
' 

C
 

_
. ': 

I 
C

 J 
-

t
t
)
 •.s.' ' ·· 

('Y
) 

L"~ 
_

.-4
 

: 
r 
~
:
 
-
-

"
:
 

• r: 
I 

~
C
 
~
 

~
 _. -• _

._
.-

..... -
_

._
,e

-
t :r :• 

~
~
 :-r et 

:1
 :-t 

-:-1 
:"I 

220 

...... 
·-• 

:-1
 

:"'> 
-

10 
~c 

1
-

0
0

 ~
 c 

-
~• 

M
 

-
•n •..o 

t-
0

)
 

" 
-
M
~
~
M
M
:
"
"
)
M
M
M
~
-
t
'
~
-
t
'
_
,
~
~
~
_
,
.
 



-""· --f. :?. 
>

 
0 0 ~ 
ttJ 
"'f. 

~
 

!f)
 

,.... 

(.; 
w

 
U

l 

0 0 tn
 

w
 

T
. 

1-4 
O

f
-

eo 
...... 

<
7

't&
l 

Q
 

-....l 
1

0
. 

-
T

.
 

o..-r. 
F-t 

I
V

)
 

U
 

-
w

 
0 

0:: 
0:: 

en 
0 

~
 

u 
-M
O

 
o

c
o

 
0

0
')

 

. -CO I 
...... 

-(\1 0 ~ I 
-

a
.-

t&
.IO

 -
0 

z 
.... 

t&
JO

 
f-o 

:T
,I-4

;...--( 
'(

f
-
f
-
0

:: 
Z
~
l
-
4
 

O
::U

l 
W

a
:IZ

....l 
.
.
l
1
-
4
W
~
 

.... .
.
J
e

c
 

t.&
..'( 
u f-o 
U

l 
cot 
..J 

u w
 

!f)
 

1
0

 

l.ai 
;-. 
...... 

O
l
-

00 
-
~
 

O
')W

 
0 

-
-
l 

n. 
..... :;: 
o--r. 

"""" 
I
U

l 
U

 
-

ltJ 
0 

0:: 
1:£:: 

~
 

0 
..,. 

u 
-N
C

 
o

c
o

 
0 

<7' 
. -CO

 
I 

...... 

-C'l 0 ~ I 
_

. 
o. 
~
 

LaJ 
0 -

0 
z 

...... 
U

J
O

 
1

-
:;: ....... 

:_....~ 

""f.f-1
--0

:: 
~
 • ..-t: 

..... 
o::rn 

h
i m

:...-; 
...J 

...J 
....... 

h
J ....... 

.... 
-
.
~
e
o
 

La • .....-: 
lJ

 

..... 
1

/) 
""( 
..J 

~
-
1
"
M
M
:
"
'
)
M
M
'
:
'
J
=
"
J
~
J
:
:
'
.
J
:
'
J
:
'
I
-
'
 _ 

_
._

....,,....,._
.,.... 

'7. 
... 

C
: 

•.:<
 

-
·
0

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1..-:> 
0 

:::.;. ,-.J 
·-

C
 

G
 

,:_; 
... :: 

.. 
::> 

,-_, 
, 

i 
I 

t 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I• 
t-

.. 
I· 

+
 

.. 
t· 

I· 
liJ

 LI.J 
W

 
W

 
t&J 

W
 

W
 

IJJ 
Id

 
W

 
W

 
Id

 LI.J 
W

IL
l 

Id
 

LIJ 
Lal 

lal 
!11 

lai 
~
 

1•1 
!•I ltl 

l.t 
Ill 

I.J 
lal 

M
 

(7
) ,_

C
O

 C
'l 

O
l 

:"") 
0 

O
l 

C
'J 

_
.
.
.
.
-
-

1
0

 
:
"
"
)
-

l<
j 

'.:·1 
~
>
-
I
~
-
·
 

I 
I· 

.:•·. 
(
.
)
:
'(

)
I
-

M
 

0 
0

1
-
-

C
'l 

0
') 

1
0

 C
'J 

"T
 

0
') t--

C
'll-

c
•
1

-
C

l 
• .,. 

•-~ 
,... 

-,.. :.n 
•·" 

o
,: 

•·• 
'L

' 
•o 

c:; 
0

0
 

I· 
t

h
J h

i 
:: ' -.:: 
·--

<-:. <::> c--------...... ----... 
;-1 

::--.1 
C

Q
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
+

+
+

t
-
+

+
+

+
+

+
+

t
-
+

+
+

+
+

+
+

 
I u 

I L.l 
L&J 

t&
J 

W
 

IL.I 
t&J 

laJ 
liJ td

 LaJ 
Lal 

W
 

I&J 
l.&l 

h
i la.J 

LaJ 
LLi 

c."' 
I·· 

1
0

 
:-; 

~
)
 

...,. 
-

I
~
 

C
'l 0 

0
)
 

C
') 

C
'") 

1
-

M
 

c:J 
:1~ a 

::;. 
.... 

~
I
 
I·· 

-
:-

; 
o

(', 
0

0
-
' 

_,. 
:0

 
0:1 

.:0
...,. •=> 

C
 

0 
C

'") 'J
 

0 

-
-
M

 tn
 C

O
-

:'-I M
..,. 

tO
 e

n
-
-

C
l:"

>
..,. •·":. 

1
-

\J
i 

..,.. oc:. eo ' -
:,r, 

J
>

 
..... ---

("') 
(\1

 
:'-J 

(\1
 

(\1
 

(\1
 

-
-

-
-

-
-

-
0 

0 
a 

0 
0 

c 
0 

0 
c;, 

0 
.-:-:-

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
.. ._, 

0 
.:-:-

::: 
::) 

(">
 

..... 
-

..... 
-

....... -. 
-

.... 
-
~
 

-
-

-
-

-
.... 

-
-

-
-

-
-

-
C

'J :..a 
, :, 

.. ~
 

C
) 

:;, '1
 0 

0 
0 

0 
0 

0 
0 

0 
C

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
W

 
I 

t 
I 

t 
t 

t 
I 

I 
I 

f 
f 

I 
I 

+
 

+
 

+
 

+
 

+
 

-t-
.. 

+
 

+
 

+
 

t
td

 U
 

t&J 
td

 td
 W

 
tu

 tu
 t&J 

t&
l 

t&J 
t&J 

[IJ
 

[&
J 

t&J 
W

 
W

 
laJ 

tLI 
h

J 
1.&; 

I L
1 

tal lli 
1~1 

~
I
 

>
 

cot 
CD

 
C'-1 

a
n

 
-

t-
CD

 
en

 t
-

(7
) CO

 
:'-I N

 
CO

 
(7

) 
...... 

C
O

 
1

-
1

0
 
tn

 
(C

 
_

. ::I .-. C
\:i 

H
 

tl. 
"1

" 
.-1

 
Q

O
 

en
 t-

a
r. 

-
CO

 
CD

 
1

-
-

tO
 
~
 

0 
•r 1

-
C

'l 
.;,l:,O 

-
<; I 

...... 
•· • 

~·I 
E

--0
:: 

+
 

·• 
.. 

~ 
+

 
• 

·~ 
+

 
+

 
-· 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

t•i 
ta.J 

l•l 
tll 111 w

 w
 

l&.i 
~
j
 

I&
J 

trJ 
L&J 

L&J 
LrJ tu r.u 

l&
l L&J 

liJ L&J 
taJ w

 
l&

l taJ 
L&J w

 
:-o 

..... 
0

) w
 
~
 -

..,. ta
 -• 

~
 •n ") en

 
M

 
o 

o 
o

() 
~
 •n ..,.. ..,. 

:.h
 

..,. o 
o 

::;;-
.
-

:--1 
:·> ,.-, 

1 .. 
:J• 

-
:--, 

tn
 

:&
i 

-
..,. 

•
-

-
1

0
 m

 
:'"1 :o M

 
::o •n -

o 
o 

o 
•. 

~
 :.J CD

 
-

-
C

\1 
.,. r-

-
-

C
\1 

M
 

tr. 
tO

 CO
 

-
.-

t 
-

C'-1 
C'-1 

M
 

-
u

· • 
.:J.:; 

I·· 
X

. 
3

1
 
·-~ 

....., 
..J

c
n

 
...... -· 

::::> 
T

. 
::;, 
u 

-
-

0 
0 

0 
0 

0 
0 

0 
-

-
-

-
-

-
-

-
...... 

-
...... 

-
.... 

..... 
-

-
·-

.................. 
-
· -

...... 
-

-
-

.......... 
-

-
-

-
-

-
...... 

-
-

=-· 
C'-1 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

n 
C

.' 
~.; o 

:::~ o 
o 

·.:, c, o 
n 

•::> o 
o 

o 
o 

o 
c 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
a 

t 
f 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

.. 
+

 
... 

+
 

-~ 
+

 
.. 

.. 
t 

... 
-~ 

.. 
.. 

+
 

+
 

.. 
.. 

+
 

+
 

+
 

+
 

+
 

... 
+

 
+

 
+

 
+

 
+

 
... 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

0:: 
[IJ

 
W

 
Lal 

L1J 
t&J 

W
 

L&J 
W

 
W

 
L&J 

Lal 
W

 
trJ 

trJ 
(&

J 
Id

 1'1 
la.J 

h
i 

lrl 
u

l 
la.J 

l1l 
ltl 

l.al 
l:l 

lal 
l•J 

h
i 

I.&J 
1•1 

trJ 
IJJ 

b
J L&J 

[&J 
b

l l.&l 
LI.J 

W
 

u
J 

laJ t&J 
L&J LrJ 

LrJ 
L&J 

L&J 
W

 
LaJ 

w
 
~
 en 

CD
 

C
'l 

1
-

t
-

te
 CD r-

-.:r. •o m
 
~
 
te

 ,... cr. 
1

0
 c,j 

1.-: 
1c: 

• .,. 
.-. 

~-. 
:r. , ' 

:L
:j 

~
 • 

~•• 
•
·-

J
, oo •o ,., o

, ..,. •-
-

"" 
M

 
C

"') 
..,. ro) -

O
l ,_

 
~
 

'-1
 o 

o 
e

ll 
0

0
 
_

. 
M

 
m

 
t-

0
0

 
M

 
M

 
~
 

-
_.,. 

CD
 

en
 C'-1 
~
 

O
'l 

M
 

1
-

..-• 
lt"": m

 (':· 
t·· 

:•> 
c.;) 

:)) 
C

'·l 
·
-

:.0
 

C1"J 
C

 
:01 

..,. 
tO

 1
-

0
0

 
0 

.-
t 

C
'.J 

M
 

..,. tO
 CD 

:.0
 r-

01) 
O

'l 
0 

0 
T

. 
:;:, 

a
n

 <7' 
...... 

-
C'.l 

M
 

•n r-
e
n

 
-

.................. 
c:-.1 

"
' "

' M
 

M
 

-
..,. 

.,.. 1c 
1

c 
:!-' 

:;i er' 
-~, 

1
-

I·· 
I·· 

a-
oo :o

 eo .:o ce oo cr. 
0'1 en 

e
n

 e
n

 
e
n

 e
n

 ::n 
e
n

 
0

') 
~
 

-
...... 

~
 

1
-

1
-

1
-

l
-

CD
 

tC
 

CD
 

C.O 
<

0
 
tn

 
1

0
 
tO

 
1

0
 tO

 
•O

 
1

0
 

-
.. ,. 

-
~
 .
.
.
 ,. 

• ,. 
0 

0 
0 

0 
0 

0 
0 

C
 

0 
0 

0 
0 

0 
~
 

0 
C

:. 
(
)
 <) 

~
 .. 

C
· 

<
_

1
 

r-;, 
~.) 

l
t
t
l
t
t
l
t
t
l
l
l
t
t
l
l
t
l
l
l
l
l
l
 

~
 ..... ,. 

, ' c:·· 
I 

I 
la I 

I ~i 
td

 t&J 
L&J 

t&
l 

t&
l 

W
 

taJ 
t&

l 
W

 
W

 
t
~
 

L&J 
u

l 
laJ 

1&.1 
lrJ 

1&1 
u

l 1•1 
h

J 
1&1 

I~J 
L&J 

La~ 
en eo m

_
. o

o
 
~
C
D
 
t
-
~
 •n c:o ..,. o 

•n ...... "''-M
-..-:. 

-• 
·'1" 

C
'·l 

·r· 
:.:. 

c-~ 
C

l) 
0 

M
 

CD 
1

-
CD

 
tC

 .,. ..,. r-
M

 
CO 

C
'J 

en
 

-
en

 C
'l 

0 
M

 
h

"') 
0 

("': 
1
,-, 

..,. 
·
"
 
-
•
 

'"'( 
:1:: 
~
 

M
 

1
n

 oo -
c:-.1 
~
 r-

en -
-

c-1 
"
' ~
 
1

0
 
•
-

............ 
-

C
'l 

"
'' ,

,
 r-:o 

-
...... 

"
i 

·1
· 

... -r 
:·l 

C
'>

 
M

 
I"') 

M
 
~
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

C
'J 

C
'l 

C
'l 

:-I 0 
~
)
 

(_'} 
Q

 
~ 

' 
0 

Q
 

0 
C

J 0 
<

') 
0 

0 
0 

0 
0 

t:) 
0 

C
) 

0 
~
 

0 
C

) 
0 

0 
I 

l
l
l
l
l
l
l
t
l
l
f
l
f
l
l
l
t
l
l
l
l
t
-

1 L) 
~
~
 

LJJ 
le I h

J 
la.l 

l.al 
laJ 

L&J 
l..aJ 

LrJ 
laJ 

laJ 
laJ 

h.J 
LrJ 

LrJ w
 w

 laJ 
tLI 

LrJ 
LaJ 

t.&J 
-

:o rr. 
-
~
 
1

-
o 

n 
..,. "' 

~
 

CD 
U

> 
..,. ..,. 

0
)
 

N
 

1
-

•
-

N
 

N
 

o-. en 
C

Jj 
C

\1 o 
o 

; 
I 

.-1
 

,_
, 

C' I 
;•I C' I 

•!" 
0

0
 

O
l 

t'-1 
W

 
C

'J 
tO

 m
 
1

-
1.., 

l
-

..,. :0
 -

-
tt' 

0 
0 

t 
·L

&
l 

eo 
1

-
:0

 0
, 

•
·t 

_ _. 
-

..., 
-

C
'l 

C\1 
M

 
M

 
M

 
.,. 1

0
 CD

 r-
r-

-
-

..... 
C

'J 
0 

M
 

C
'J 

C
l) 

M
 

M
 

M
 

M
 

C
'J 

C
"l 

C
'J 

C
\1 

C
'J 

C
\1 

_
. 

-
-

-
-

-
_

., 
-

..., 
-

.-• 
....., 

0 
:""::• 

c-; 
·-

. 
'?

 
0 

C
1 

0 
..--

:") 
(
)
 

0 
0 

0 
C

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
-

z 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

c 
~
 c 

o 
~
~
 c 

:· .. c 
:-_., o 

("') o 
(") o 

t."') o 
o 

o 
o 

a 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
Q

t
&

l
l
 

t 
f 
t
I
t
 

I 
I 

I
t
 

1
1

 
t 

1
1

 
t
I
t
 
I
l
l
 

I 
l
t
-
+

+
t
-
t
t
·
-
t
-

.. 
+

f
-
+

+
l
·
t
-
+

+
+

+
+

+
+

+
+

+
+

+
-

1-4 U
 

t&J 
t&J 

td
 tal 

t&J 
W

 
W

 
L&J 

L&.l 
W

 
~
 

l.&l 
L1J 

taJ 
taJ 

W
 

I•J 
I
~
 

lal W
 

LaJ 
la.i 

!d
 
I
~
 

l1l 
ILl 

loJ 
la.! 

la.J 
ta.J 

leJ 
ta.J 

l1l 
u

l 
l..t.l 

laJ 
lL.I W

 
t•l 

laJ 
IL

l 
L&J 

W
 

LI.J 
L&.l 

LaJ 
l&

l W
 

L&J 
h

J 
0 

f-o 
~
 

e
n

 M
 

_
. CD 

CO 
t-

-
~
 

0 
-1" 

..,. 
1

-
c:n 

t::) 
~
 

M
 

tO
 

M
 
~
I
 
oc~ 

.... ~ 
:..; 

r•;• 
,J: 

.-I 
,J

: 
:"-> 

C' I 
:"') 

1
-

I·· 
0

) 
-

f
-

,.r M
 

..,.. 
O

'l 
..,. 

0
0

 
O

l CD
 

-
e
n

 
-
' ..,. •n 

0 
H

)
 0 

+
 

.-,: 
t.&.. 

.,. o 
c-1 o 

•n 
M

 
r-

r-
o 

C
'l 

-
C

'J oc) 
o 

r-
..... 

-
<T. 

..,. 1
0

 
(""', 

1
0

 
C

'l 
c
~
 

: ~ 
, 

· 
;;-1 

n 
..,. 

..,. 
1

-
eo eo -

...... ..,. 
1

0
 o

o
 c:n o 

M
 

c
o

 N
 

C
'l 

C
'.t 

en
 •n 

C
'J 

_
. o 

t&J 

o=a:: 
·
-

f-o 
:.;::> 

1
0

 
"T

' 
CD

 
e
n

 
-

C
\1 

("') 
1

0
 t

-
(7

) 
-

-
-

C
'J 

C
' I M

 
-r ..,. 

1,":, 
{

0
 
I
-

en n; 
,..... .-

-
_

. ...., -
C' I 

:"J C'-1 
C

'l 
C' I 

N
 

M
 

M
 

M
 

..,. 
..,. 

o:7" 
1

0
 
1

0
 1

-
0

0
 a 

tO
 

:?
;C

l) 
t&J 
(.) 

M
 

M
 

M
 

M
 

N
 

C
'J 

C
\1 

C
\1 

N
 

C
'J 

C
'l 

N
 

:'-1 
C

'J 
:'I C'-1 

C
'J 

C' I :'I C
"l 

.:'·1 
;'I 

~·I 
i'l 

:'1
 

:'I 
:'J

 :'1
 

;"J
 
:'J

 
~·1 

.:'1 
:'-1 

C
"l 

N
 

C"J 
N

 
C

'J 
:'·1 

C
'l C

'J 
C

'l 
:'I C

'J 
:O

J 
C

'l 
C

'J 
C

'·f 
N

 
0 

z 
o

o
o

a
o

o
o

o
o

o
o

o
o

o
o

c
o

c
 

0 
l
l
f
l
l
l
l
t
t
l
l
l
l
l
f
l
l
l
 

u 
a:: 

t&J 
LrJ w

 LIJ 
tu

 C&J 
t&

J 
LaJ 

u
l 

tJ.j w
 

t&J 
LrJ 

t&J 
tal t•J 

ltl L1.! 

:::, 
o

:l 
G

 
0 

G
 

-
. 

l 
::.' 

'
~
 

:::> n 
:">

 
0 

:.:) 
0 

:-:') 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
f 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I
t
 

t 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
+

0
 

ltl ILl 
lo

l W
 

!1l 
l.u

 
l•i l•.l 

lal 
!.LI 

lcl 
W

 
ta.J 

!IJ 
l1l 

ll.l 
1&.1 

laJ 
1&.1 

laJ 
W

 
LtJ 

laJ L&J 
La.l 

[aJ 
[LJ LI.J 

LrJ 
LI.J 

LrJ 
W

 
+

 
lrJ 

0
0

 
.,. C

'l 
C

'l 
0

0
 ·

-
CD

 
C'.J 

O
'l 

IC
) 

...... 
1

-
1 .. 

1
-

0 
.... 
~
 

IC
: 

I·· r-·,; I,..... 
:·1

 
·•

•
-
, 

·-• 
:o

 
'!)

 
:..·.) 

:
I
 

10) 
~·1 

C
l):.....>

 
M

 
m
~
~
 

tO
 

C
'l 

-
r
 1

-
:0

 C
'l 

1
-

0 
C.0 

0 
l.&l 

Ill 0
0

 
0 

t
-

1
0

 
(\1

 C.0 
C

'J 
0 

-
C

O
 

e
n

 
1

-
0 

I(
)
 M

 
C' I 

0'1 
cro 

_.. 
C1'. 

r· 
.... 

r::· 
~ 

1 :·1 
J
•
 

•. 
~·I 

... 
m

:
.
;
 
•
-

:--> 
C

'J 
0 

0 
1

-
t[') 

.,., •
O

..,. :'.J 0 
r-> 

0 
C

'J 
...... 

0 
...... 

::T. 
o 

I
(
)
 

;::, 
0

0
 •n c.o 

CO
 

-
-

C
'J 

M
 

M
 

M
 

M
 

M
 

""?" 
~
 
I(

)
 
I
(
)
 
1

0
 
·
-

.. ~ 
·~ 

·-~ 
~= u-: 

I• 
• 

z 

1
n

 M
 

M
 

'"' 
1(':, r

-
-

M
 

_
. e

n
 

0
0

 
CTJ 

:l1
 
~
 

...-
-

:;,} 
: 

I 
0~· 

'' >
 

N
 

r-
C

'l 
1

-
M

 
0

)
 

CD 
0 

_
. 

-
C

'l 
C

"') 
·
-

tO
 
1

-
C

'l. 
l.r. 

_
. :I 

c.o c.o 
1

-
•
-

o
o

 
co

 
en

 

-
-:-· .. c.-: 

I · 
: 

I 
;;o~ :o I -

~
 

C'..J 
C

'l -a 
M

 
M

 
1

-
1

n
 1

-
"T

' 
M

 
:._· 

C
~
 

c.~: 
C

 I 
1

0
 

I 
· 
:
)
 
;•) 

:;) 
0 

-
01) 

::'I 1
-

C
'J 

1
-

M
 

e
n

 
~
 

.-4
 

-
~
I
 

M
 

..,. •O
 

C
D

-1
"
C

'l
'
"
'
(
C
O
O
~
c
t
>
 

~
.
.
,
.
.
 
•
n

 
a

n
 
•
n

 
Q

 
....... _______ _ __, 

:' I C
 I 

C
 I 

:' I ::-
I 

~·, 
~-:· 

•
0

 
~
 

-
111 

1
0

 1
n

 :.o 
~
 •-

a
-

o
o

 co 
e
n

 
...... 

........ 
_

_
_

_
 11) 

.J
 

z = v 
-
"
'
M
~
 •n 

~
 
t-

ex> 
O

l 
o

-
C

'l 
M

-
•o 

:~;I·· 
~
j
 
~
 

c 
...... 

:-1 
:-1 

..,. •<'l 
rt· 

•-
:(

j 
m

 
o 

_
. 

::·• 
~,..,. •n

 :o 
1

-
c
o

 
e
n

 
o 

...... 
C

'J :-> 
~
 

1
n

 ;.o •
-

oo "' 
l)

 
-

..-4 
-

.-1
 
_

.
 

-
.-4

 
.-o

 
.. _. 

__. 
:·1

 
::-I 

::"I 
,._, 

~ 
I 

::"I 
-. 

I 
: 

I :'I 
~ I :"•) 

;-") 
:"') 

:"') 
C

') 
~
 

:"') 
:"") 

M
 

M
 

""" 
"T

 
..,. 

-!' 
~
 

..,. 
-
. -!' 

-
. 

-
t' 

_
,. 

~"') 
~:0 

:"') 
~
 

=--:> 
: 

I 
:·I 

~
.
I
 :-I 

':'I 
0

-
:
J
O

O
O

O
O

"
:
)
O

C
O

O
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

LaJ 
t.aJ w

 
u

J t-11 
LaJ 

liJ 
u

J 
u

J 
laJ 

tu
 lJ 1 

'" m
 _. •o m

 
-

..,. ..,. 
cw:J 

...... 
1

-
1

0
 
~
 

U
l -

I... 
0 

CO 
C

'l 
U
~
 
1

0
 1

0
 

M
 
~
 
I
-
~
 

....,. 

~
·
 .... 

..-................ 
~
 
-
~
 

~-., 
~.. c 

t'::~ 
0 

..-, 
f7

' 
I 

I 
I 

I 
I 

I 
lLI 

W
 

LaJ 
I• I I t I 

1~ I 1•1 
: J 

I 
· 

::-.·, 
0 

0 
t1

l :n 

C"': 
·:...• 

'... 
~
 

0 
-=:: 

c 
r-: "..) -

_. ,..... _. ............ _. _. _. _. ...... _. ,... -
N

 
c-.r 

• , 
.-.~ 

· , , ~~ 
~ • c:-

',;>
 c 

~ {::: 
o 

G
 

o 
C

l o 
o 

o 
o 

o 
o 

o 
o 

c 
o 

o 
o 

o 
o 

~ 
+

 
I 

~ 
• 

+
 

• 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
+

 
l L1 

l.&l 
I L.1 

l·l 
u I l.&J 

W
 

1-•J 
l.&l 

liJ La.l 
t&J tu

 t.Ll LaJ 
t&J 

u
l C&J 

Lal tu
 tu

 t&J 
... 

·~ 
"'~ 

'Y
' m

 
1-. 

: 
I 1

-
~.) 

M
 
:~ 0 

1
n

 
-1

' 
M

 
1

-
I(

)
 

..,. 
-

t
-

C
'J 

CX) 
0

0
 "1" 

tt' 
I(

)
 0 

0 
0 

~
 .. 

' 

I 
I 

t 
+

 
-t 

+
 

I· 
I· 

i.-1 
tu

 
ltl lal 

td
 

la.J 
1:1 

LaJ 
lrl 

:0
 

-
tn

 
...-1 
~
 

C
D

 
1

-
__, 

1
-
~
 

':'·1 
1

0
 

':'r.' 
':'I 

I 
":"1 

::0 
"!:' 

_,.. 
_,. 

_,.. 
1

-
0 

C
'l 

-
t-

0 
-1" 

t-
N

 
r-

N
 

0 
0 

.-4
 
~
 0 

0 

·u
 1

-
'Jl 

_
. 

• _, 
, .. , 

:-
1 : 

I 
:"') 

M
 

.... 
1

0
 

'L
; 

1 .. 
X

' -
-

_
, -

:'-1 
-:'·1 

C'.l 
M

 
M

 
-1

' 
tn

 
~
 
l
-

CO
 
_

. 
_

. 

~
~
 

t:"l 
O

O
Q

 
:-1 :

1
-

_
. _

. .
-
.
-

.-. _. 
~
 

0 
~:"" 

-:..• 
, ..... 

'""') 
-
. '.:; 

.
~
 

__. 
...... 

_
. 
~
 
-
~
 

... ~
 

__. 
.
~
 
~
 

...., 
~
 

..,... 
_... 
~
 

...,. 
~
 

...,. 
..,.. 

...,. 
...,. 

....,. 
:'\1 

:"I 
o
~
:
:
-
~
-
~
"
"
'
 

:-, 
:_, .. ,,. .... ,

,
.
,
.
~
,
-
-
-
·
c
e
"
:
'
o
:
:
:
:
-
0
 

o
c
o

c
c
o

o
o

o
o

o
o

o
o

 
tJ

 c 
o 

o 
0 
~
 r..) o 

o 
~
 
~
~
 

1•.1 
I 

I 
I 

I 

..J 
*
t 
~
 

0 
I-

lt.l 
C

• 
1•1 

1·1 
1~1 

tu
 ' l•l 

l
l
l
l
l
l
l
l
t
-
'


ltJ
 
h

i 
h

.l 
Id

 
lu

 
1'1 

l•J 
lal 

I•' 
IL

l 
'0

 
~
 

0 
I
-

·--1
 
I·· 

~
C
 

':' I 
H
~
 

M
 

...... 
::--1 <:> •-

m
 

c:> -
;-t 

,., 
M

 

+
 

... 
• 

• 
~ 

.. 
.. 

1-
.. 

• 
.. 

•· 
.. 

' 
+

 
+

 
... 

... 
-~ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

l·l 
la.J 

1.-1 
(11 

lti 
!ol 

h
i 

1•1 
1•1 

1•.1 
u

J 
L1l 

11: 
lrl 

lol 
1•1 

W
 

1.&1 
C

r!.W
 

W
 

Id
 l1l 

taJ 
l.&l 

LrJ 
laJ 

h
J LrJ 

l.&
lliJ

 l.&l LrJ 
Lal 

tal 
•r. 

:r• 
I
·
 

~ 
1 ,,. 

··-
'' 

,,.. 
If>

 
• 

I 
:·1

 
I 

· 
-
'
 

I 
't~ 

1
1

) 
I
-

_
.. 

':I 
!C

 
~
 
~t' 

t::' 
::0

 C
'J 

M
 

'.D
 
~
 

-
1

0
 tn 

0 
0 

'.V
<

 . .' 
tC

:,..... 
1

-
I(~ 

:
·:

 
_

., 
I
I
J
 

·,-, 
r-o

 
-:'I 

.... 
of;, 

I· 
'."~--' 

~
'
 
'0

 
'1

" 
:"1

 tO
 
tn

 
-1" 

l"
 

C
'J t--

1
-

tn
 C

'J 
0 

0 
0 

..... 
..-r: 

~
 u. 

~
-
-
~
 

C
) r

-
tr1

 
~
I
 

:"'~ "=' er' -
o 

~
-

'D
 
_

. 
-' •n 

.... ,,... 
• 

• 
" 

I 
--1

 
.-

t
 
-
1

 
... t 

•
-
•
 

.... 
_

_
. 

~
 
-
·
 
r
l
 

....... 
.--f 

-
I
 

.......... 
,._

, 
..................... 

_
., 

.
.
.
.
.
.
.
.
 C'-1 

C
'J 

::: 
,. • 

':' :• 
''"

 
• 

' 
'-~ 

,. ... 
!"~ 

, .... 
!
')

 
'J

 
0 

":) 
(') 
~
 

0 
0 

:?
 c 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

-
_

. 0 
<

:.) -==-
c 

~..) 
0 

-
-

-
...... 

-
-

..-4
 

_
.. 

-
·
 

_
.. 

-
...... 

o 
0 

C"J n 
o c-' c 

":'~ o 
c: o 

c-
~
 c-

~
 "'' r:' 

•:.~ 
+

 
4 

t 
'-

.. 
t 

-t-
+

 
f· 

f. 
f. 

• 
-· 

-t-
+

 
I 

f. 
+

 
.. 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

I 
I 

+
 

+
 

-t• 
... 

t-
+

 
~
 

+
 

t-
+

 
+

 
-1-

t-
+

 
+

 
-1 

.. 
cr.: 

ttl 
h

l 
laJ 

W
 

Lal 
laJ 

L&J 
ltJ 

ld
 W

 
W

 
laJ 

laJ 
ll.l 

ILl 
ta..i 

lu
 
lti 

1•1 
LrJ 

C\1 
C

'J 
1

0
 t

-
0 

M
 

1
-

<
:.) 

I('; 
C

 
':0

 
-

0
0

 0
0

 
0 

_,. 
C

' 
·
~
 

:") 
a

l -
~
 

-
_

. _
. "1" 

-
~
 

0 
M

 
1

0
 C

C
 

0 
M

 
t-

0 
_,. I-

..-4
 

W
 

1•1 
ltJ 

lol 
lrJ 

1•1 
ir• 

ltl 
l1J 

h
J 

trJ LrJ 
W

 
laJ 

h
J l.&l 

L&J 
Id

 
1•1 

lt.l 
W

 
L&J 

W
 

l.&l 
L&J 

t&.l 
LtJ 

LaJ LrJ 
t&

l 
LtJ 

~
 
~~ 

1--
:·1

 
':', 

-
•
 

1 • ::o _
. ~"' -

~
 

oc) 
M

 
c:n •o -

.,-
l
-

1
-

CO 
0

0
 tO

 
u

') 
a

n
 

-
C

'.l 
0 

0 

:::;, 
;_

, ~
 

O
l 

-
C

'l 
M

 
_,.. 
~
 

0
0

 
_

. 
-

-
-

C
'l 

-:' I 
C

' I 
C

'") 
M

 
M

 
~
 

-
.... 

-:r.! 'C
't on 

0'>
 

C' 1 ,,~ 
0

0
 

'::::' 
:"I 

tO
 1

-
e
n

 
0 

C
'l 
~
 
1

0
 1

-
0

)
 0 

_
.. 

~.1 
M

 
_,.. 

U
'> 

CD t-
CO

 
~
 

0 
0 

. -·. . 
:~> · j)

 ~o 
1 -

, -
r-

,_
 ,:. 

e
o

 
":X

) :.:~ 
e
o

 ::o 
o

o
 <7' 

<7' <» 
m

 
e
n

 m
 

e
n

 e
n

 <» 
e
n

 -
.... 

r-
t
-

I
-

<.0 
CD

 
'./:) 

':0
 
tC

 tO
 
1

0
 
1

0
 
1

r. 
I(

)
 
t(

)
 t~ ~~ 

-1
' 

"""' 
..,. 

-
-

-
-

...,. 
_

,. 
_

,. 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
M

 
t'-1 

M
 

C
'J 

N
 

N
 

C
'J 

N
 

0 
o 

o 
o 

o 
a 

o 
o 

o 
o 

c 
o 

o 
o 

o 
o 

o 
c 

o 
o 

,.._ ... o 
c 

:::> :-:: 
:.:> ,..-:-

o 
{) 

0 
a 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

t 
I 

I 
I 

I
t
 

t 
t 

t 
I 

I
t
 
I
t
 

I 
I 

1
1

1
1

 
I 

I 
I 

I 
I 

I 
I 

I
f
 

I 
I
t
 

I 
I
t
 

t 
1

1
 

t 
t 

t 
1

1
 

I 
I
t
 

t 
I
+

 
[t.l 

W
 

t&J 
LrJ 

W
 

LaJ 
LaJ 

LrJ 
lal W

 
W

 
tl.l 

W
 

laJ 
W

 
l.&l 

W
 

W
 

Ill 
lt.-' 

lo
l 

l•J l~i 
I•J 

1•1 
1•1 

h
i 

l&.l 
tal 1-rJ 

u
J 

laJ 
[aJ 

lrJ lrJ 
W

 
La.l 

L&J 
(&J tu

 t&.l 
tLl 

t.Ll 
tal tal t&

l 
tLl td

 
t&

l 
L

d
 

.-4
 

U
') 

C
'l CD

 
...... 

_.. M
 
1

-
-

0 
<

0
 I·· r-

0
0

-
en

 m
 
1

-
0 

IJ
' 

-
1

·-
:"1

 
'.f.' 

1
-

,.,.. 
~
 

C
f:' 

'0
 

..-f M
_

,-_
. M

 
0

0
 M

 
CO 

1
() 

1
0

 0 
N

C
O

 0
0

 ~
 
"
1

'-
0 

.
.
-
4

-
0

0
-

0 
0 

rn o 
e
n

 ~
 

M
 

-
,_

 
-

c
o

 
-

w
 

...... ,0 
1

r. 
,_

 
..,. '='' ...... 

M
 

,_
 

c 
:v '='' ~-

•n ..,. 
•o 

'!:' •
-

_
. 

M
 

ro 1n _. •o 
e
n

 t-
tn

 an •-
c.o ...... t-

m
 

N
 

CD
 t-

<» 
I(

)
 o 

I 
...-.r: 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• tal 

:::;, 
1

0
 M

 
I·· 

_
. 

C
'J M

 
C.O 

e
n

 
-
•
 
_

. 
C"·l 

C'ol 
M

 
_,. •.c 

':0
 

-
__. 

.-
t 

C
 J 

"
I
 ~-) 

_
,. 

-t· 
1

0
 

'.V
 
I
-

'Y
) 

0
)
 
_

. 
-

.-1
 
_

. C
'l C'-1 

C
'J 

M
 

"1" 
_,.. 

I(
)
 
tn

 1
-

CIO t ... -
-4

 
-

_
. N

 
0 

tW
) • 

V
l 

M
 
M
~
'
)
 

C
:l 

C
'l C

'J 
C

'l <:'1 
-
:"

1
-
'-

' 
_

. 
_

.
-

•-' 
..-

-
.t 

.
-

.. o -
• 

-
•
 ~
 <.:..' 

,... 
~ .> 

C
 

C
) 

!'_: 
~:> ,-. 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

..-4 0 
.-4

 
0 

c 
c 
~
 

:::-
~::-

(_' 
:-) 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

:
,
 

O
O

O
C

a
0

0
0

0
0

0
0

0
0

0
0

0
C

 
C

'W
 

f 
I 

I 
I 

I 
I 

I 
I 

I
t
 

f 
I 

I 
l 

I 
I 

I 
I 

..... u 
ta.J 

LrJ 
liJ w

 
tt.J 

lrJ w
 w

 
u

l '"
 w

 u! w
 

liJ h
i w

 
La.J 

Lt..J 
._. 
~
 
~
o
 

o 
c-1 •o 

1
0

 <
0

 
-0

) 
1

-
_

.. C
'l 

1
0

 
~
 

m
 

c 
M

 
~
 

1
0

 
c-~ 

~
 
l•, 

1
-

1
-
~
 

M
 

0 
M

 
0 

I(~ 
M

 
--' M

 
_,.. 

0
0

 
-

0 
~
~
 

-r' 
C

 I 

1 
1 

t 
-~ 

• 
~
 
~
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

N
 

ltl l.l! 
h

i L11 
l1l 

t•l 
laJ 

la.J 
trl 

IJJ 
laJ 

u
J 

W
 

W
 

l&
l 

LaJ 
W

 
t&J 

liJ
 W

 
LrJ 

W
 

LLJ 
tal b

l Lal 
Lal LrJ taJ 

t&
l 

td
 

L
d

 0 
0

0
 

C
'> 

t:t' 
I·· 

':'I 
""" r-

~l"' 
•Y

) 
0

)
 0 

M
 

0 
_

. M
 

I(
)
 "'1' 

Cl"' 
-

I(
)
 
(C

 0
0

 1
-
~
 

CO
 

CD 
I(

)
 e

n
 t-

_
. 0 

+
 

0 
, -

m
 

.... 
:· 1 ~:: 

-
,
,
 
..,. 

"'(\ en _.. o 
•o 

c
o

 o 
•n a 

r-
..,.. 

o 
t ... 

.,. •n ..., 
o 

0
)
 a

n
 o 

o 
W

 
. . 

. ..... 
n
:
:
~
 

f-4 
~ .... 

:,...., 
U

l 
~
 

-
C

O
 

-
C

' t 
M

 
tO

 r-
0

0
 
.-. 

.-
t 

-
_

. 
C' I M

 
r-1 

...,. 
I'~ 

'.0
 •=:-

I 
· 

,.,. 
•
-
' 

_
.. 

-
•
 

_
_

. 
_

.
 

..-4
 

C
'J 

~~ 
<:'I 

C'.l 
~
 

M
 

...-
M

 
.,-

_,.. 
-

tO
 

..,. CD
 

C
O

 
1

-
CO

 
-

0 
0 -

liJ 
u 

':' 1 '=' 1 ': I ':' I 
:'-I 

C' J 
:' I 

C' J 
N

 
N

 
C

\1 
N

 
C

'l C
'l C

'J 
N

 
C' f 

C' .I 
C' I N

 
C

'J 
C' J 

C
'l N

 
N

 
0 

C' I 
~
 

M
 

C" I C
'f 
~
I
 

C' I 
C

 I <:'-1 
C

' I 
C' I 

C
' I 

C' I '=' I C' I ':' I ':" I ': I : 
I C

 I 
:" I ': ' 

:' I 
':"' I 

:.'. 
O

O
O

O
O

O
O

O
O

O
O

O
O

C
O

O
C

lC
'O

O
O

C
'C

'-
.
.
.
 C

' 
"
"
 
(
)
 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

I 
I 

I 
I
t
 

I 
I
t
 

I 
I 

I
t
 

I 
I
t
 

I 
I
f
 
I
t
 

f 
t 

I 
+

0
 

0 
t
t
l
t
t
l
l
l
l
l
t
l
l
l
f
l
l
l
t
l
l
l
l
 

U
 
~
 
ld

 W
 

LaJ 
L&J 

laJ 
W

 
W

 
W

 
ld

 W
 

W
 

W
 

lal 
W

 
h

i 
W

 
l1l 

tl.l 
W

 
W

 
trl lrJ 

lol 
laJ 

(1
) 0

0
 

-:"1 
1

-
f-•

 
f.C

 
0 

0
0

 
~
 
0

-
C

l 
I
(
)
~
 

C
'J 

0
.' 

C
'l 
~
 
~l~ 

_
. r

''-
~·· 

0
) 0 

0
0

 
-
' C\1 

CD 
M

 
-
' O

l 
1

-
_

.. te' _,. 
0

0
 

M
 

0
0

 
~
 

-
I'! 

11: 
_.., 

-

I • I l aJ 
lo

; 
h J I~ 

t.d
 l&

l 
W

 
laJ tJJ 

La.l 
W

 
l.&l 

La.l 
L&l 

W
 

tu
 t&.l 

L&l 
lLJ 

lrJ LrJ 
L&l 

L&J 
W

 
W

 
Lll +

 
~i 

_.,. ::n 
I 

· 
:' I 

-
C

' I 
O

l a 
tO

 
CO

 
..,. 

N
 

N
 

:0
 •n 

CD
 
'l)

 CD
 

!D
 

!.0 
m

 
_,.. 

M
 
~
 0 

b
J 

.,. 
'l' 

.-:-
·c 

':'0 
0 

I
-

-r C
l"' 

-
0 

0
0

 Cl"' 
CO

 
N

 
M

 
:0

 CO
 

0
0

 M
 

.tD
 t:-

1n _,. 
-1" 

0 
CO

 
. . . . . . 

•. . 
. ,.. 

~
 

;_
, 
-
t
O

 m
 _. ....., 

C
'l 

M
 

:"") 
M

 
-

:,..;-', 
-1" 

..,. 
I(~ 

I
(
)
 1

0
 

':0
 
·
~
 

:!;• 
~
 

:C
 
•:) 

:0
 

1
•: 

1
1

) 
•
':

 
u

: 
-

:-'l 
...-

M
 

M
 

C
'J 

M
 

M
 

C
'l 

C
'l :""J 

~· 
C'.l 

-
-
'
 _

.
-

_
.
-

_
.
-

_
. 0 -

~..,. 
C

'l 
_.. 

1r:. 
M

 
M

 
1

-
tO

 
1

--
_
,
.
.
~
}
_
.
m
 

:•' :r~ Cl)~~ 
...... 

-
~
-
~
~
.
,
.
 

1•· 
-~ 1.-~ 

t
-

':'I 
::0 

'.0
 1

-
tT

l 
-r' ~~ 

0:01 ~0 
M

 
M

 
I
•
 

tO
 1

-..,.. 
M

-
C

l"' 
CIO 

CO
 

C
O

_
,. 

"" 0
0

 0 
0::0 

C
'l 

1
-

C
'J 

1
-

M
 
~
 

:.0
 

0 
-

-
':'.I 

':'1 
-

o
n

 1
-

':P
. 

~1' 
..-4

 
:'I 

'C
 
~~ 

":' 
:
I
 

lr') 
1

-
0 

M
 

C.0 
0 

-
0

0
 ~I 

1
-

C
'J 1

-
M

 
en

 t0
 

..... 
-

I(
)
 •r. 

I(') ~
 ·.n '-

• -
0

0
 

'X
) 

'3'• 
• 

0 
-

-
N

 
M

 
0 

. 
-
' _

. 
-

.... 
_.. 

.... 
_

. 
-

...... 
,_. 

C' r 
:-

I r: 
I 

• 
I 

':'.I 
• •:-

-
)
 

:"') 
:-) 

-
-

_,.. 
1

0
 1

0
 

If':' 
'0

 :.0
 

1
.. 

I
-

CO
 
~
0
 

en
 

-
-

_
. 

_
. _

. .,. ao 
......... en 

..J 
-
l 

~
 

~
 

,.... 
:C

 
v 

__. 
C' I 

M
 

-
V

> 
::0

 
1

-
::C. 

:7
) !"_, _. 

C' I 
M

 
-

~~~ 
"1: 

I 
. 

"
t' :~ 1.:; 

•. t 
:-

I 
-

•• • 
·c

 
I
-

:l1
 :~ 

C
 

-
:"I M

 
-

1
0

 ~
 
1

-
o

t' ~
 0 

_
. ~I 

M
 

-
I() C

D
 
1

-
0

0
 /\ Q

 
tJ

 
-

.-1
 
_

.
-
-

-
"
-

-
-
'
_

.
'
:
'
I
 C

 I 
:; 

I 
':I ~·1 

:
I
 
:
I
 0: I 

C' I 
:'I 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

:"> 
M

 
-

_
,. 

_,.. 
-

-
~
.
,
.
-

-
1

-

221 



N 
N 
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,·· 

LAST 

CHNL DIA 
< • 486 
1 .504 
2 .542 
3 • 581 
4 • 625 
5 • 673 
6 • 723 
; • 7 i1 
~ .835 
9 .897 

10 .96-1 
11 1.03 
12 1.11 
13 1.13 
14 1. 28 
15 l.JR 
15 1. 18 
17 1 .. ~9 
13 1.71 
19 1 ... q 
: :) 1 . :l ~ 
:.: 1 ~ . ] ::! 
•; ,., 
,, i ... 
:.:i 
, --:· 

I'' ~'! :" - . -
r--: 1 ':' - . . ' 
:.: . :. i 
... ~ ~ - . ·. ""' 

:.::~ ~.a: .. - ... ., -_, .;._. 
:s ::.5:! 
::~ :!.iS 
~:o 1.:;5 
31 -L3i 
3~ ~.c9 
J~ ~.O..J 

~... :..4:.! 
3~ :.b:! 
3ti 5.26 
J7 6.i3 
38 i.2J 
39 i.7i 
40 8.35 
41 8.97 
42 9.64 
43 10.3 
-14 11.1 
43 11.9 
46 12.8 
4i 13.8 
48 1-t.s 

) 15.-1 
TOTALS: 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NA~E: EPX2 8.004 01-01-1980 
CALIBRATION: 01-01-1980 S~ 149 SA~PLE TI~E: 500 SEC 

DENSITY: 1 
OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUMBER SURFACE 

7.56£-03 
4.20£-03 
6.00£-03 
7.56E-03 
1.08£-02 
1.60£-02 
1.87£-02 
2.58E-02 
2.92£-02 
3.-liE-02 
3.38£-02 
3.6-lE-02 
4.0-tE-02 
l.iSE-02 
3.18£-02 
5 . .tiE-02 
f:. 8-l E-0~ 
~.f15·E-02 
.::: 'l~t'-()'1 
'' I - '\.' ..._. -

•i.J!F-0:! 
5.18E-0~ 

:.39E-O:! 
f. . t; ~) E - ~~ :! 
~.~:E-(;~ 

~.71E-C~ 
:. - ;:-- ,., I") 

• • ·~ - I-

; . ~ ;:, E - :··: :..: 
..: . 7 f~ ;: - ·" <) . - '.1_ 

3.3~£-0:! 
J.Q:"E-0:! 
::2.63£-82 
*I I ••- '\ t') 
- • I'Jt.-.._,_ 

4.67E-03 
3.36£-03 
5.54£-03 
8.0~£-03 
1.33£-02 
2.27£-02 
3.08£-02 
4.90£-02 
6.39E-02 
8.78E-02 
9.90£-02 
1.23£-01 
1.5SE-01 
2.15E-01 
2.7CE-01 
3.~9E-01 
-l.O:E-01 
~.ii2-;l1 

5.76E-Ol 
n. ; .; F- :n 
7.5::£-01 
i.3Sr:-:l 
a .,. , =-- ,.. , 
~ . -. ..... .) -
1. C::!F•f;O 
! . r ~l £ • C· ~-

.. "- .... , ·"• l.~t):,. .... ,J 

1 r" •• - ~·· • ... • - I. '-V At,. o " ,. 

1.~-:-!::•CO 

l.Jc::~oc 
1 .. ~. 8 :: +:) () 

1 ··--- .... o .;::;ft.,T·..,v 

1.-tSE-~:0 

MASS 
3.47E-07 
2.83£-07 
5.01£-07 
7.79£-0i 
1.38£-06 
2.55E-06 
3.71£-06 
6.35£-06 
8.90£-06 
1.31£-05 
1.59E-05 
:?.12E-05 
2.93£-05 
4.29£-03 
5.78E-05 
7.57£-05 
l.OCE-0~ 

1.~7E-O.; 

1.65£-~1 
:! • e ; E - o .t 
I') .. '•- ... , I __ :;_~- ... --

2.82E-:'!i 
:.: . 5 l E- (' -i 
~.1C.F-~Lt 

J ' ~ - =- ~) l 
: I ., ~ ~- ~) ; 

G.:.:iE-Jl 
5.?:~::-0-J 

i.5"1E-Jj 
8. i2E-1)~ 
9.~3E-0-t 
1. D~E-·::~ 

<: C"- '"'~? 1 c.;-- ''."1 1 ~~- 0" 
~. \..Ot.-v- • c:;.~t.,1'.,."' .... "S..,:.- ..1 

2.1dE-0~ 1.~5E+OO l.l7E-03 
~.15E-02 1.99E•OO 1.80£-0J 
}.79£-02 1.91£T00 1.85£-03 
1.90£-02 2.3-tE+OO 2.41£-03 
1.68E-02 2.39E•OO 2.6BE-03 
1.62£-02 2.66ET00 3.21£-03 
1.36£-02 2.5iE+OO 3.34£-03 
1.36£-02 2.9i£+00 -t.14E-03 
] .18£-02 2.98£+00 4.~5£-03 
9.72£-03 2.8-tE+OO 4.5iE-03 
1.21£-02 1.09E+OO 7.0iE-03 
1.03E-02 4.02£+00 7.47E-OJ 
1.16£-02 5.24£+00 1.05£-02 
9.60£-03 4.99£+00 1.0iE-02 
9.96£-03 5.98£+00 1.38£-02 
9.2~£-03 6.41E+OO 1.59£-02 
0.00£+00 O.OOE+OO O.OOE+OO 
1.~4E+00 7.43£+01 1.05£-01 

CUMULATIVE % 
NUMBER SURFACE 

5.27E-01 
8.19E-01 
1.24E+00 
1.76£+00 
2.52£+00 
3.63£+00 
4.93£+00 
6.73£+00 
8.76£+00 
1.12£+01 
1.35E+Ol 
1.61£+01 
1.89E+Ol 
2.22£+01 
2.58E+Ol 
~.96E+Ol 

J . :~ 7£ +0! 
3.7~E+Ol 

t.:!2E+Jl 
4.65E+Ol 
f.O~E+Cl 
;) • . , t< r. .. ~ c 1 
~ .:-;72+~.'1 

6 • ~ ·iF.,. •J 1 
.. --- -] -: .. --.:~..,.~~ 

....:. ,·,.- #""1 

IJ. -":\.:~t..·V~ 

- .. ,, - ... 1 
I • !~:.~'- ~ 

7 , ·~ ~rE+ j] 
- t.:.<.•--~1 I. uc .. :.~~ 

i . 3 9 E + (1 1 
8 .··1 ro ~'+ !' 1 • vC·- '0,.,1 

8 ~- ·- , .. ., •1 ..... I i 

• -"·~ V .. 

3 . ·l·l E: + G 1 
9. 5 ~~ E +0 1 
8. i ·I E + 01 
8.86E+Ol 
8.99E+Ol 

. 9.11E+Ol 
9.2:!£+01 
9.32E+Dl 
9.41£+01 
9.49£+01 
9.56£+01 
9.65£+01 
9.72E+Ol 
9.80£+01 
9.87£+01 
9.94E+01 
l.OOE+O~ 

1.00£+02 

6.29E-03 
1.08£-02 
1.83£-02 
2.91E-02 
4.69E-02 
7.75E-02 
1.19E-01 
1.85E-01 
2.71£-01 
3.89E-01 
5.22E-01 
6.87£-01 
9.00£-01 
1.19£,.00 
1.55£+00 
1.99£+00 
~.5iE~oo 

3 .18!:+0•') 
:~ • 9 5 E + C 0 
i. ~'nt.+O·~· 
5 • e' :t :: ~ ~J c 
ij • 8 1- F. + .:: :· l 
•' ') #o - I' ,... 

0 , - J!:. T I · ·.) 

\J .: ~ ~=· ... , {• 
•I ' '- • -· ' . J • 

1 ... - ... 
• .1 ... r. ":"' ._ ~ 

, .·, -~- =- ... ,"_: : - , -' -
1·. ~~£-)1 

• 
1. - . - ..• 
'.~~:.-·:J 

4 - 00
- ...... 1 

l. ·t.:.~~·.l 

l • :=<~ c + ,; 1 
:.!.11!::+~1 

2 .. 3 2 E 1- (; 1 
•. - .. - "1 ..: • :) : !. + ..) 
~. ~:.! E +;J.l 
:L O~E+Ct 1 
3.:~-tt:+Ol 

3.66£1'01 
3.98£+01 
-I.Ji£1'0] 
~.68;:.:+01 

5.0dE+01 
5.48£+01 
5.87£+01 
6.42£+01 
o.9tiE+Ol 
i.66E+Ol 
3.3JE+01 
9.1-IE+Jl 
1.00£+02 
1.00Et02 

~ASS 

3.31£-04 
6.01E-0~ 
1.08£-03 
1.82£-03 
3.1-IE-03 
5.57£-03 
9.11£-03 
1.52E-02 
2.36E-02 
:!.fi:.!E-02 
5.1-IE-02 
i.15E-O~ 
9.95E-02 
1. IOE-01 
1.96£-01 
2.5P.E-01 
:i.6JE-01 
~.~iE-Cl 

t'.~1E-f:1 

:~ • :3 9 E~ - {1 l 
1 • C• ~- E + t1 ~1 
:.::.~-:F+f.'C: 
1. fi~£Ti; .~; 

•• (1 <.: ;:· ,-./\ - • .... __ T. ,: 
, ..... 

'I ~ ') F + · . ...,' - ... -
:! . L , ~ + ·~. 

"" .. - .... 
o , ........ _ :a 

"- . "....,- . '-.' 

1 '.-• • ..:.::J~~ .. ..., 
: .... , . :- • ·-: r. 
~ • ..J- - • r...·., 

~ -:~::;:-~--~~: 
o..• e .. • I •- • 

6. -:-:,::+·)0 
7.-:"~E+"':O 
~ 1 ,. ... (· "' •• • rJ :. 1' · . .J 

1.C6F+G1 
1. :!~~E+Ol 
1.-~~E+Jl 

1.61E+Ol 
1.8~E+Ol 

2.~0£+01 
? .; r, ";' + J 1 -. , .... -
2.91E+01 
3.3-IE+Ol 
3.77E+Ol 
-l • .J~E+01 
5.1€E+Ol 
6.l5E+Ol 
i.liE+Ol 
3.~9E+Ol 

1.00E+02 
l.OOE+02 

CHNL 
< 
1 ,, -
3 
-l 
:> 
6 
7 
8 
9 

10 
11 
1:! 
13 
1 ~ 
, -
L :) 

1 !) 
, -.. 
1 ~:'~ 
1 (4 ... ., 

' -. ... 
~ l 
,. ' 
' 

t· ., 

~ . 
- j 

,, -

•• !..: 

"I 1 .. -
•· I. .... 
•• I 
...... . t 

., .-:: .. ·~ 

., ; ~ , ..... 

., -
~- I 

LAST 

DIA 
.486 
• 50·1 
.5~2 

.581 

.625 

.673 
... ?J 

• I -
• i 7 7 
,g35 
.89i 
.964 
1 • 0 3 
1 • 1 1 
1 . 19 
1.28 
i . 3 8 
1 • -1 8 
1 . 59 
1 . j l 
I ~ . 
.&. • ·' ... 

1 "" ... -. .... '-

"l • r, 
- • .1.-
;- J r.~ ·;.t - . - ·. 
.. , ' ~ - . ~ . 
,. I - . ; 

.... . , 

---~ . -: f. . . -
' : ,.. ..... -

., - '..J 
""' . ....· 

l . ·~ £5 
I . :.; ; 
; .: '..; ... "-' .. 

.=. .. , ' 
• . • •. t 

.; ... 

..., . ! -
: . ~:; 
ti.:.:o 
6 • ; ~' 

3-~ ;.~3 
J~ i.ii 
10 b.35 
H lL 97 
·1:! 9. 0~ 
IJ 10.3 
~ ·1 1 1 • 1 
15 11.9 
H) 12.8 
.J-;' 13.8 
-18 14.8 

) 15.-1 
TCTALS: 

TSI AERODYSA~IC PARTICLE S!ZER 

FILE NAME: EPX2 8.005 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 

01-01-1980 
SA~PLE TI~fE: 500 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUMBER SURFACE 

8.52E-03 5.31£-03 
5.64E-03 ~.51E-03 
8.16£-03 7.53E-03 
1.13£-02 1.20£-02 
1.48£-02 1.81£-02 
2.~8£-02 3.53£-02 
3.05E-02 5.01£-02 
J.tSE-02 6.61£-02 
4.08E-02 8.95E-02 
4.50E-02 1.1~E-01 

4.7~£-02 1.39£-01 
5.1~E-02 l.i3E-Ol 
6.33E-02 2.~9E-01 
7.33E-0~ J.JOE-01 
8.50E-02 1.~2E-01 
8.87£-0~ 5.33E-01 
9.6CE-0~ 6.5CE-01 
9 QQr-fJ~ ~ -~n--~1 

•'"'·-E-. .. .:J-1:. ..J 

l.OOE-01 9.2~E-01 
1.07E-Gl 1 .l~E~Jn 
?.S~E-0:! 1.:~::~00 
] . :,:!:E-0~ 1. ~~: E~·::n 
~. 9 SE-t}~ 
:-1 • ~ ~. E - J :! 
~ I) . ; =- (~ I) 
._... -··- . -
t~ • - ~~ :: - ~) ~ 

:. t:~ ..---" ---\!_: 
: .....: 'I ::- - ~ 4"') 

··•'~o.Ja .. · ... ·-
' , .... - ..... 
l•~j!:.,-li~ 

~ • {j .: E- 0:2 
J.6:::-C2 
J . : ~ ~- ~) ~ 

J.~:.!E-C:.! 

:!.36C:-O:? 
. ) 9 ') ::-- '\ 'J 
- • -- v • 
:.!.9jE-O:! 

1 .. - • u •• ::: ": t.- ,. I 

.. ~: r- r, c: 
: . s ~: ~ :: ~ .... :<·~ 
., -:,....::-_ .... ~1 . . - .. 

- -- ··. !' 
, •. p - ·.,.;.... .. . .... ·-
:. ~1·~·~•(;~ 

1.~~::~0J 

1. 8:..:~-·,_!Q 
1 --··- ro _,je:.Tv 
. ~ = ... , "·- ," 
-• •• t.T ... i.J 

~. 3 i E ~(:0 
~.:!9E-CO 

~ . ; o:: ~ ~··o 
3. t.; £+(':0 

MASS 
3.96£-07 
3.80£-07 
6.81£-07 
1.16£-06 
1.89£-06 
3.97£-06 
6.04E-06 
8.56£-06 
1.25£-05 
1.71£-05 
2.23£-05 
J.OOE-05 
4.62£-05 
..: -9~-o-u.::J - :> 
9.-tSE-05 
1.~3E-C4 

1 . 6 5 E-0-1 
~.11£-Cll 

2.55E-J.t 
3.52£-0~ 

~.02E-C1 

4.E~E-O~ 
~3. :.:6r.:-:' ~ 
7. 1 iE- :·i-t 
7. g.;~-:_~ ... 
~.1:2~-)~ 

:.97£-0-l 
! . ~;..; E-:) 3 
l.l3E-J3 
1.:5E-J3 
1.28=:-03 
!.f:IE-03 
l.e5£-03 
1.9::!£-03 
~.~..;E-03 

3.05E-03 
'> 9 'I;:-- 0 ') 'I 61- Q 0 J ----Q 3 
MO V- - ¥0 t.1' ol ~~. 

~.fiSE-0:! J.81E+OO ~.27£-03 

2.51£-02 ~.l~ET00 ~.9iE-03 

2.!iE-02 ..J.69E+OO 6.08E-03 
2.14£-02 -&.62E+OO 6.52£-0J 
l.S~E-02 4.65E+00 6.95£-03 
1.51£-02 4.4~£+00 7.11E-03 
1.69£-02 5.71ET00 9.8iE-03 
1.3-iE-02 5.24£+00 9.73E-03 
1.50£-02 6.i5E+00 1.35E-02 
1.55E-02 S.05ET00 1.i3E-02 
1.-I~E-02 8.65£+00 1.99E-02 
1.50£-02 1.04E+Ol 2.57£-02 
O.OOE+OO O.OOE+OO O.OOEtOO 

2.21£+00 1.12£+02 1.5iE-01 

CV~ULATI\.E X 
NUMBER SURFACE 

3.85£-01 4.75E-03 
6.40E-01 8.i9E-03 
1.01E+00 1.55£-02 
1.32E+00 2.63E-02 
2.18£+00 ~.25E-02 
3.31E+OO i.~lE-02 

~.68E+OO 1.19E-01 
6.26£+00 1.i8E-01 
8.10E+00 ~.58E-01 
l.OJE+Ol 3.60£-01 
1 • 2 3 E + 0 l t • a -t E- 0 1 
1.46E+O! 6.~9E-01 
1.75E~Ol 8.62E-01 
2.08E+01 1.15E+00 
2.46E+Ol 1.5~E+00 
? 0 6=-01 ~ 01~+00 .... c ~· -·"-"--
3.JOE+Ol 
3.71£1'0! 
·I • :! C E "' 0 ! 
·i • ~~ ~- F. + c 1 
5.!3::+01 
~.::-~F..-C·l 

€:5 • 0 :., r. 1' ·~1 1 
. I • ,... . 1 t . ·t - = ~ ; 

-~;-,.c·: ~.. . - -- - ~.- . . ~ ~ :- :: ,. . 
: • .. : .... ~ =., T ...,J • 

- =:.J;:~;·;1 ' . , ..... - . 

:.a!£-.::1 
... .-. "\- "· 1 
I.~~!"_,...._.! 

~.lt£-i~} 

3. !~~-\J l 
~ • .. 7 ::: + ;·_; 1 
8.€CE~Ot 

a.73E+Jl 
8.87E+01 
9.COE,.01 
9.1:!E+Ol 
9.~3£+01 

9.34E+01 
9.1-t£+01 
9.52E+01 
9.59£+01 
9.6iE+01 
9.i3E+01 
9.80£+01 
9.87£+01 
9.93£+01 
1.00£+0:! 
1.00£+02 

2.€3::+00 
3. ~~:;E+OO 
l.l~EtOC 

:-. • l ~: + ~-) 0 
i~ • :;. : ~ T DO 
7 • ~ ? E + t: (J 

:. ~~::+ .. Jt1 
1 • ~· -: E + f: l 
1.:.:1~.,.::\1 

j •. :~ E + ~: l 
, .... :- 1" t~ i .. . - •.· . 
! . ~ ; ~ + l; 1 
1 ~ :- :-- .. :· .. 
• • ~·. - 0 J .&. 

:2 •. :Et01 
_ .1 ~::~r;l 
,, 7=+(:1 - •. .. -
" ~-=--01 
-.- ... - 0 

~.7SE+Ol 
3.G3E<t01 
3.3i~+Ol 

3.€:!.::+01 
3.~7F.+Ol 

-t.:.dE+Ol 
-t.7GE+01 
5.1~£+01 

5.60E+Ol 
5.9~E+Ol 
6.50E+Ol 
tJ.97E+Ol 
i.58E+Ol 
o.~0£+01 

9.0iE+01 
l.G0=:+02 
1.0CE+02 

!of ASS 
2.52E-O~ 
4.93£-0~ 
9.27£-0~ 
1.6iE-03 
2.87£-03 
5.39E-03 
9.2-iE-03 
1.-tiE-02 
? ':'6;:"-oll ........ - '-

3 3 -- Q? • ::J t:.- ... 
-1.77£-02 
6.67£-02 
9.6::E-02 
1.33£-01 
l.SbE-01 
~.itE-C1 
'.( ll}-:'-(1 
, •• 0 - u 
~.l:E-Cl 
c.S..tE-01 
~ • • J. ~ ~- (; l 
1 . 1 !~ = 1' c 0 
l.~~~+(J 

1 <··- ·-• . -:. t. ::.. ~ ~.: ,; 

:..: • ·= : ~ + l: ' 
f• : t-. 

• - ... I' • -. •. --. '·.· 
... • ..:. ·-= E~ ... \: ' .. 

,. - " .... ._.-. ~ ~=~~ :_j 

4 • . =. 1 ET ') :j 
5 • :.! :_ =: + ::-: ,j 
.: :.,.::;;.,.,,~ 
,,,_.._._. JV 

5 • : 7 =: t :j ,, 
- -·- -n 
f • I ('. t_ + 1_ V 

~,. 9: E:~oc· 
l .0.:!£+01 
1.17£-rOl 
1 • 3 7 E' + ~i 1 
1.61=:+01 
1.88£+01 
2.1~£+01 

:!.~HE+Cl 

3.00£+01 
:J.~·tE+01 

3.89E+Ol 
·1. 52 E+ 01 
5.1-IE+Ol 
6.00E+Ol 
i.09E+01 
8 'l6 ~ +0 1 •v .... • 

1.00£+02 
l.OOE+u2 



N 
N 
V.) 

.. 

TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 8.006 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 1~9 SA~IPLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< .486 
1 • 50-l 
? ... 
3 
4 
5 
6 

8 
9 

10 
1 1 
12 
lJ 

1 ' 13 
1() 

1 7 
13 
19 
~(j 
,., . - ~ ,., 
') I -.. 
:.!-1 ,., .. ., 
_.; 
, , ;.: _ ... 
., -
- I 
-} .. 
_'::l 

:!9 
3 ,., ..._. 

Jl 
3:: 
JJ 
J I 

-·? • :l ..... 

.581 

.625 

.673 

.7~3 
• ; 7 7 
.835 
.897 
.96-1 
1.03 
1 • 1 1 
1 . 19 
1 . ~ 8 
1.38 
1 . 18 
1 . 59 
1 . 7 1 
1 . 3 J 

1 . 98 
2. L! 
.. ~ ,., ... 
-·-6 
.., I = 
- • 1 .; 

'I " • 
- • ':I j 

:.!.3J 
~.05 
3 ,. -

' - I 

3.f.:! 
:.!.';H 
t. 06 
I .• -

• ...; I 

-L 6~ 
5. 0-1 
5.-12 

J5 5.8:: 
36 E:i.:!o 
37 6.73 
38 7.2J 
39 i.ii 
.ao 8.35 
-'1 8.9i 
t2 9.6-1 
-tJ 10.3 
J-t 11.1 
-15 11.9 
46 12.8 
-ti 13.8 
·18 1·1 . 8 

> l5o-' 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

COSCENTRATIONS 
NUMBER SURFACE 

1.0-IE-02 
5o6~E-03 
8.28E-03 
1.31£-02 
1.68E-02 
2.28£-02 
2.66£-02 
3.-t2E-02 
~.02£-02 
.t.-15E-02 
5.03£-0:! 
5.i2E-02 
7.30£-02 
8.:!JE-02 
9.:!6£-02 
1 .1-lE-01 
1.~CE-C1 
1. ::!-l E-01 
l.:l::!E-01 
1.~7E-Cl 

l.:!~E-Cl 

1.15E-0! 
l.O:!E-C! 
l.G::£-:':1 

6.46E-03 
4.51E-03 
7.65£-03 
1.39£-02 
2.06£-02 
3.2~£-02 
4.38E-02 
6.49E-02 
8.81£-02 
1.13£-01 
1.47£-01 
1.93£-01 
2.85E-01 
3.i1E-01 
-t.S:E-01 
6.32£-01 
8.30E-Ol 
9.95£-01 
1.2::E+Cl0 
1.3t1E?00 
1.51E+O~l 
j. 63E'+00 
1.6iE.,.QO 
1.9-tE+On 

MASS 
4.80E-Oi 
3.80£-0i 
6.91E-07 
1.35E-06 
2.15E-06 
3.64E-06 
5.28£-06 
8.42E-06 
1.23E-05 
1.69E-05 
2.36£-05 
3.3~E-05 

5.29E-05 
7.-IOE-O:i 
1 . 0 3 E-0·1 
1.57£-0-1 
2.0€E-Ui 
2.65E-0~ 
3.50£-01 
-1.13'£-0~ 
~.97E-(il 

:1.80£-0t 
6.~~6E-<H 

i. 94 '£-:';~ 
~· 1 c. ;:-- '} ') •) 0 1 ...... 0 0 c ~ '7 't"- 0 . ';:1 • ... _ .... _ -· _,t. .._ .• -.- -f 

- " I t" ' ,... 1 Q ·~ E . 0 .. 8 ,, - 1=" l ' '·-,--~~ • ....,v '-!- tJ .01-- "1 

7.1~E-~~ ~.09E+00 1.05E-03 
5.77£-J~ 1.95£+00 l.Oti£-03 
5.2~£-J~ ~.04E+OO 1.2CE-~3 
J.JBE-J~ 1.9iE+00 1.2-IE-03 
J.iSE-0~ 1.9iE+OO l.J~E-03 
J.i1E-02 ~.23ET00 1.62£-03 
3.~€E-02 2.4oE~oo 1.88£-03 
3.5-IE-02 2.83£-00 2.3~£-03 
3.32£-02 J.07E-OO 2.78£-0J 
~.76£-02 2.95£•00 2.86£-03 
2.76£-02 3.-IOE+OO 3.55£-03 
2.66E-02 3.79£+00 4.25£-03 
1.99£-02 3.27E~oo 3.9:£-0J 
2.09£-02 3.96£+00 5.1-IE-03 
2.05£-02 4.50£+00 6.26E-03 
l.iOE-02 4.31E+OO 6.45£-03 
1.71£-02 5.09£+00 8.18£-03 
1.82£-02 6.16£+00 1.06£-02 
1.54£-02 5.99£+00 1.11£-02 
1.72£-02 7.73E+OO 1.54£-02 
1.5€£-02 8.11£+00 1.74£-02 
1.30£-02 7.78£+0~ l.i9E-02 
1 31 ~ ~? 9 o-~ oo ~ ?-£ ory • ~-~- . 1-+ ~·~~ - ~ 
O.OOE+OO O.OOE+OO 0.00£+00 
2.~iE+00 1.1~E+02 1.56E-Ol 

CUMULATIVE X 
N~MBER SURFACE 
~.22E-01 5.65£-03 
6.50£-01 9.60E-03 
9.85£-01 t.63E-02 
1.51E+OO 2~85E-02 
2.19£+00 4.65E-02 
3.11E+00 7.~9£-02 

~.19£+00 1.1JE-01 
5.5iE+00 l.iOE-01 
i.:!OE+OO 2.47£-01 
9.00£+00 3.~6E-01 

1 • 1 0 E + 0 1 ·I • i 5 E- 0 1 
1.33£+01 6.-l-IE-01 
1.63E+Ol 8.93E-Ol 
1.96E+01 1.2:£+00 
2.3~£+01 1.6~E+OO 
2.8CE+Ol 2.2~E+00 
1 qc;+01 ~ ~,~;·oo ....... _'"'_ ... ;::ru_'t" 

3.i8E+01 3.8iE+00 
~.3~£+01 4.~1!:+00 
~.3~£+01 6.1CE+00 
5.33£?01 7.~~£~00 
::.i?E+Ol 8.8~~+00 
,. . •• ,. J:'" ...... 1 1 ,- ·~ :; . 0 1 
l,.: • - ·~I - . u • . I ,. - .,.. . 

t3 . F 1 ~ + t) 1 1 . :! 0 E + 0 l 
t.~~!ETOl 
- .- :. .... '"'1 
I 0 -.:'•!:.+\_; I 

- --- o· t.: ... ::.+' !., 

7 . E 'J E + 0 1 ·, 
S . :~ 1 E + 0 1 
8.13£+01 

I 

8.21£+01 
8 . .f~ST01 
8.tJE+01 
8.iiE?01 
8.91E+01 
9.0:.!E+Ol 
9.13E+01 
9.:!~£+01 

9.3~£+01 

9.-IOE+01 
9.-19£+01 
9.56£+01 
9.63£+01 
9.i0E+Ol 
9.76£+01 
9.83E+01 
9.39£+01 
9.95£+01 
l.OOE+02 
1.00£+02 

1.2bE+Ol 
1 • :) .;. :: + 0 1 
l.i~E+01 

1.89£+01 
2.07£+:)1 
~ • ~·lE~ Q 1 

•:.!.llE+Jl 
. ') ">' 1 c:- .. 0 1 -. ' -. 
~.s:;E+.Jl 

:i.OiE+Cl 
3.3-t£+01 
J.59E+Ol 
J.8~E+Ol 

~.2:!E+01 
1.51E+Ol 
-t. St>E+O 1 
5.~5E+Ol 
5.63E+Ol 
6.08E+01 
6.61E+Ol 
7.14£+01 
7.81£+01 
8.52£+01 
9.21£+01 
l.OOE+02 
l.OOE+O:! 

M.-\SS 
3.07£-0-1 
5. 50E-O·I 
9.9:JE-0-t 
1.86£-03 
3.23E-03 
5o56E-03 
8.95E-03 
1.-t3E-02 
·> 2';E-0'' -. .. -
J.JOE-02 
-1.81£-0~ 
6.95E-O~ 
lo03E-Ol 
1.51£-01 
2.1i~-01 

3.18E-J1 
-l.-19£-01 
€.19E-0l 
8.-I~E-01 
1. :!£.,.;)(; 
1.~3£+(!0 

1 • ~ c f .,. .:_~ (: 
:! • :; 1 :: ~ (; ~.l 
•f -I - -- • : - t. ~ ~; -. 

:.~ • ~ e-· £ + ,-. -~· 

:_~ • ~ ~ ~ + c· ~; 
i. s~::~c:; 
5.:.!0~-cc 
;\.97E,.CC 
r.. i/E.,.l· .. 
7.6:.:£ .... ;::) 
~ . 6 (~ ~- ~. f; 
:.; • 8i3E~f~~~~ 
1.J~t"-.J! 

1. 32!:+01 
1.~CE+Dl 

1 • 7 ~i £ + ~)} 
2.oc~~G:t 

:.!.~~ETC)l 

2.58£•()1 
~.9~£+01 

3 • .t 0 E + ii 1 
J.92E+01 
-t.60E+Ol 
5.31£+01 
6.30E+C:1 
io-llE+Ol 
8 • 5 t: E.,. rn 
1.00£.,.(1~ 

l.OOE+('~ 

·' 
TSI AERODYSAMIC PARTICLE SIZER 

FILE NAME: EPX2 8.007 01-01-1980 
LAST CALIBRATION: 01-01-1980 S~ 149 SA~PLE TIME: 500 SEC 

DENSITY: 1 

CHNL DIA 
< 0 486 
1 • 50~ 
~ ... 
3 
·1 
:> 

6 
7 
8 
9 

10 
11 
12 
1J 

1 ' 15 
16 
1 ; 
1 ::s 
19 ....,,. - .) 

:..:1 
I; I I 

:..:J 

- I 
, ' :': 

I -. ... -
,_ 

. 
' 

~· -
~ ') 

~I ; 

.... " 
:_~ I 
'I ~ .... , 
• .. ! ; 

._I 

:: d 

.5~2 

.581 

.625 

.673 

.723 ........ 
o I I I 

.835 

.897 

.96-1 
1 • 0 3 
1 . 1 1 
1 . 1 9 
1 • 2 8 
1.38 
1 • l B 
1 • ~ 9 
1 . 7 1 
1 • s i 
1 . ::l ~ 
r: i ...... - ... -, ... : \.( - . - ..... 
•; ~ . 
- • I • 

. --
~ . .. 
i. :. ,1 

-~ \ ... . ., ' 
:. • 1 :2 
::.~.: 

t; • :.: ~ .. : 
•. - ·t ,. . . ..; 
- •: ·~ 
~ • --.,# 

JY 7.77 
-10 ~.:~5 

11 8.~7 

12 9.6-1 
IJ 10.3 
\ ·I 1 1 • 1 

-1 5 11 . 9 
-Hi 12.8 
·l 7 1 J • 3 
-Hi 1L8 

) 1 :3. ·1 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
NUMBER SURFACE 

9.8-tE-03 
5.28£-03 
8.52E-03 
1.26£-02 
1.i0E-02 
2.00£-02 
2.iiE-02 
3.2~£-02 
3.9-IE-02 
3.85E-02 
5.-1-IE-02 
6.02£-02 
i.2-lE-02 
8.63£-02 
1.10E-01 
1.~0E-01 

l.liE-01 
1 'J ~ ~- 0 1 ..... c_ 

1.37£-01 
l.:J-:"E-CJ 
1 • :.i ·i E- G 1 
l.~JE-01 

1. :.:C·E-C 1 
. , '~-,11 l ..... -

~ C\.·::--'1'; ..... ·- -· •.•. 
- ::"i':"--'1) . ...... '·'-
. . .. .. - '.~ 
I .-,I •-• .. • ...... 
:~ - .. =- ... .... . . -. ... - ,. - ---- . ... .... ·-·- -
. - .:.- ·. •· 

·; . -- .·· .. 
-. 1 ~-.I.:. 

..... - : E'- '.I~ 

:.:.C~i£-0:.: 

-.; • ~ C E - ·1 :! 
'l - r. ;-- :·; ,., 
- • I ,J- """-
~.I~E-0:! 

6.08E-03 
~.22E-03 
7.87E-03 
1.3-IE-02 
2.09E-02 
2.85E-0:! 
~.56E-02 
6.15E-02 
8.63E-02 
9.76E-02 
1.59E-01 
2.03E-01 
2.82E-01 
3.88£-01 
5.72E-01 
7.18£-01 
8.13E-01 
1.09E+00 
1.27E+00 
1 • J f~ E + 'J tJ 
t.e:::~oo 
1 -- .... -~ •• 1-:;r+U.J 

1.9-:-E~oo 

2.l~E+~J 

:.Y~E~J~ 

1 I ? 0 F .... · .. ~~" 
1.~ ::~ 

- . -
:: • 1 c_ !: - -. ~ 

: .. :!?.~·~ 
. c \ ~- ~; ... ~· :.. •• _. .• J- • 

::. :~::--fJ._i 
2.03£~0(,': 

~ • 5 7 E ~ l~ :1 
2 • 5~)£T\J0 
2. 9 7E+li0 

MASS 
4.52E-07 
3.55E-07 
7.11E-Oi 
1.30E-06 
2.18E-06 
3.20E-06 
5.50£-06 
7.97E-06 
1.20£-05 
l.-t6E-05 
2.56£-05 
3.52£-05 
5.2~E-05 

7.i5E-05 
1.23£-0-l 
1.66E-0-t 
2.01E-O-i 
~.89£-Q~ 

3.5JE-0l 
~. 1SE-0-t 
s. ;6=:-o; 
f~ • ~ i E- ::_. ~ 
- - .. - '· ' :.~J..:.- t 

~ . 7? £- ~~ i 
, . .., ..... 

.-: • t& ~· ~-

•·' ...... ::..-

. ... :. -. '··.:--_ .. --- ... 
, , - .. 
.;..~,::.- ... :. 
• ,. r_. =- ..• - . --- '""' 
1.~-tE-):~ , ·.• ·~ :-- ,., .. •. u...,_ "'-
~.!6~-:jj 

~.:. t·E-C .3 
:2.5~£-.')J 

~.33£-J~ :!.3~£.,.00 3.0FE-OJ 
~.37£-02 3.66£+00 4.1C£-J3 
:.!.OUE-0~ 3.29£+00 3.97£-0J 
1.~0£-02 3.60£+00 4.66E-03 
1.51E-02 3.31£+00 ~.61E-OJ 
l.i3E-02 ~.37ET00 6.5~£-03 
1.SOE-02 ~.39E+OO 7.05E-03 
1.57£-0~ 5.31ET00 9.liE-03 
1.-I~E-02 5.61E+OO 1.01E-02 
1.73£-02 7.i8E+00 1.55£-02 
1.25£-02 6.~9£+00 1.39£-02 
1.31E-02 7.85E+OJ 1.81£-02 
1.37£-02 9.~8£+00 2.35£-02 
0.00£+00 0.00£.,.00 0.00£.,.00 

2.53£+00 1.09£+02 1.-tiE-01 

CUMULATIVE X 
NUMBER SURFACE 

3.89E-Ol 
5.97E-01 
9.3-IE-01 
1.-13£+00 
2.10£+00 
2.90£+00 
3.99E+OO 
5.2iE+OO 
6.83£+00 
8.35£+00 
1.05E+Ol 
1. 29£+01 
1.5iE+Ol 
1.91E+01 
2.35E+Ol 
2.82E+Ol 
3.28£+01 
3.82£+01 
l.:!fE+Ol 
~.90E+Ol 
;:\ • t :• F.,. 0 1 
:=..9~E"f'01 

f).~~ET01 
~-· I s ; E.:_;~ 
- I .,.... • • . -~~ ~ 

~-- - . - -- - . .. . - , - . -
~:. E.-:! 
::. ~:..:£-~ . .r! 
~ .. · 7 F ~ r, ! 
:;; ;1;--~., 
..... . ... . -- ...... 
S.:.iEE•J: 
~.-~£TC} 

8.SJE-O: 
9.:J;E+Gl 
~.1~E+vt 

9 . :! 1 E + {~ 1 
9.32£+01 
~. Hi£+0 1 
9.-t7E+01 
9.53£•01 
9.60£+01 
9.66£+01 
9.i2E+01 
9.78E+Ol 
9.8~£+01 
9.89£+01 
9.95£+01 
1.00E+O~ 
1.00E+02 

5.58E-03 
9.46£-03 
1.6iE-02 
2.90£-02 
~.82£-02 

7.43E-02 
1.16E-01 
1.73£-01 
2.52E-01 
3.-11£-01 
.J.87E-Ol 
6.74£-01 
9.3JE-Ol 
1.~9E+OO 

1.B1E+00 
2.~i£+00 
3.22£+00 
4.2~E+OC 

5.38E+OO 
6. 7~E+Ot; 
C:.~tE+C::J 

~.8:3E:TCC 

l,l'7::T.:'l 
' ·- .. - . .. ""' ... ... . , : - . -. ~ -- . . . . . -
~ - .-;-_ ~ . . - ... .. .. 
. - .... . : ...... ~ ~ 

-··'=~-,·: 
~._!-f::~:.: 

:.! • i ; E • (l 1 
:.:.r.:~::T .... ·! 
., ~ •l ~--I I i - ... -- .... 
:.! .• C·l:-1-~~ 
:; . ::: :. :: + ') 1 
:J.-lc£.,.01 
3.i5E+G1 
l 0 ');:"+01 . -- -
~. :ai E+O 1 
J.t:t:£.,.01 

-1 . 99 E +0 1 
- ,, u- 0 1 o.,.:J::.+ 
5.69£+01 
6.10E+01 
6.53£+01 
i.lOE+Ol 
7.81£+01 
8.-11E+01 
9.13£+01 
1.00£+0~ 
1.00£+02 

M.\ SS 
3.07£-04 
5.-lBE-0.~ 
l.OJE-qJ 
1.91£-QJ 
3.39E-03 
5.56E-03 
9.~9E-03 
1.47E-02 
2.29E-02 
3.28E-02 
5.01E-02 
'i. -40£-02 
l.lOE-01 
l.62E-01 
:!.-l5E-01 
3.58F-01 
.J.~~E-01 
~ QH.--01 o.~~·-

~.:37£-01 
l.:!+E+uO 
1 1."1-·()f\ •.. : - ::.. .,. ·s "'' 
._ .• G ;; E;. 1}l; . -- ~ - .... , 
- • .. J t - .. '·. - ... 

....... ': - .. · '· - - -. -... .. ~ - . 
. ! • - . 
. I '-' ""t :.. - l,., 
: -. - ... 
"' . . .:. ,.. ·. ' ~ . 
.. - - . 
• .... - I ... . -·- .. .., 
--: ; : - . ~ 
• • .. ::.. - ~: l 

- ., -=. :1 \.· ... -.. . 
, : :"' .,.. , .... , I 

• I-"-'-

:.~G::.,J·i 
',-,:;-.~,1 ...... " -
1.1:~£~01 

l. ~F·£+01 
1. 5-H:+O 1 
1. 75£+01 
2. 0 ~4 E + 01 
? ·~ G· 1=" + 0 1 - . ...., -
::!o61E+Ol 
2.93E+Ol 
3.3iE+!Jl 
3.~5£+01 

-1 o ..J 7 E +0 1 
5.18£+01 
6.23£+01 
7.13£+01 
8.-llE+1ll 
1.00E+O~ 

1.00£+(1 2 

~ 



N 
N 
~ 

, .. _, . 

LAST 

CHNL DIA 
( . • 86 
1 . 50 I 
2 .!'42 
J • 581 
4 .625 
5 
6 

8 
9 

10 
1 1 
1 :! 
1 :j 
1 I 
15 
1~ 
1 -.. , . ~ 
l .-

1 y 
~ . '\ 

': .. ' 
" . 
- . 

.6i3 

.723 . ; ; ; 

.835 

.89i 

. 96 I 
1 • 0 3 
1. 11 
1. 1 g 
1. ~3 
1 . 3 ~ 
1.~'3 
1 = 0 ... '- .. 
1 . ~ 1 
1 • B J 
, c :.1 
I • .._, 

, . • r 1 

- • l -
, ~ I'"\ ~' - . - ..... 

:: . ' ~ 
:.: • {; 1 
-~ -: . ' 
- I I'" 

._ . ;. 
. - ; 

'..( :) . 5 ~ 
\ ,. - .~ ., - .. . ..... . . .. . 

... ~} ~-~~f 

~;1 1.:; 
:; :.: ~ . f ~ 
:J J .~ . 0 -l 
J J ~ •. J :! 
3~. 5.8:.! 
:Hi :J. 2 6 
Ji 6.iJ 
?.~ 7.23 
~9 7.ii 
10 ~L35 
-11 8.97 
12 9.61 
tJ 10.3 

·1 I 1 1 • 1 
., 5 11 . 9 
16 12.8 

-1 ; 1 J . 8 
-18 1L8 

> 15 ..• 
TOT..\LS: 

TSI AERODY~AMIC PARTICLE S[ZER 

01-01-1980 FILE NA~E: EPX2 8.008 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TIME: 500 SEC 

0 I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: Dl 

CONCEr-4TRATIOr\S 
NUMBER SCRFACE 

6.36E-03 3.98£-03 
~.56E-03 J.65E-03 
6.72£-03 6.21£-03 
8.i6E-03 9.31E-03 
1.14E-02 1.40E-02 
1.39E-02 1.98E-02 
1.94E-02 3.20£-02 
2.20E-02 4.1iE-02 
2.i1E-02 5.95E-02 
2.99E-O~ i.~iE-02 
2.81E-02 S.:!E-02 
3.~9£-02 1.18E-Ol 
3.32£-02 1.30E-01 
3 . 7 -I E- 0 2 1 • fi 9 E - 0 1 
1.3~E-02 
~.58E-02 

~.E9E-02 
:; . 0~ ~.-0~ 
5.1iE-a::: 
;: . • ~-E-0:! 
i. 7 ~'~-C·:! 
~~~~1E-")~ 

-i • f. t:: F - I ~ 
, -= ,.. ,.... " ,) 

·! ... ~.t.--

i . 'J ~· ~- n ~ 
, • - .- r"\ 
... ' .i. :- •• t-

...:.,·:;:_.,,, -....... ~ 
~: • :: .+ E- \; :.! 
., '). -
, ••. 1 t - J:.! 
,., ··-
-. t •; ~-:::! 
h • t _.. ,, ... , 
...: • ·+ ·t t.- 1, -

~. -iS F-C 2 
2 • .;6£-0::: 
1 rlCi£-·""'" • ;:" .,. \.I w 

1.69E-G2 

2.25E-Oi 
2.S1C:-01 
, ?==--ot .... . -. -
~ • :) -l F- C"l 1 
.;.':'8!:-01 
=. (; .., :::-- (' 1 . . -- ·' . 
~.F~~E:-·~1 
~~ :l ::: =- , , .. ' ... .. ..... ..· . 
- e =-=--'. . . .... - ... -
~· . ..:. ~ E- :) 1 
-:: ·=- ~ :·-"', - . '• . ' - ... 
J. !F-:"::'" 
j 't ·, :.- • I "'' .. . . -- ~ ... 
1 .- ') ;- - (' ... ' 

• .. - ._I.· 

~ .17!:;..-~)C 

i . ! 1 E"'" ~i 0 . .... --·~,E~vo 
1 , ':1 E . '1,... 

• .. ,. .,.. .. \,f 

l.ilE•J~ 
t.~~E•OO 
1.5-JE.,.QO 

~t..\S S 
2.98E-Oi 
3.0iE-07 
5.61E-Oi 
9.03E-07 
1.46E-06 
2.22E-06 
J.86E-06 
fi. tOE-06 
8.28E-06 
1.l3E-05 
1.32E-05 
2.0-1£-05 
2.-tlE-05 
3.36E-05 
-!.83E-05 
6.~8E-05 
c._· a·-- o· C·· O!..- ~ 

1 .07F.-C'~ 
1.37E-04 
• -">r-~~ ~ • I • • '-

!.g~:E-~·1 

';!.~~::-.~~ 

:. ~:!E-Q .. ; 
3.::;~£-\.-l 
·~ c 1 ;-- :l • '·' ...... -
' ·:J " ::- - J ..j ~ I .. ' o' L.. 

.~ • t. b E - ~) ~ - .. - ..- .,. ).~~'r.-~_: .. , 
6 • 3 9 E- ~ .; 
5 . 9?. E- ~ -1 
3 :: a:-_n • 
• •V-'- 'J"1 

1 "CE-"·> .... ,J ' \.J ., 

1 ~.- "3 • ,1 .... !:. - L' 

1.3~t:-03 
1 . .;IE-J3 

1o94E-02 2.08E+OO 2.02E-03 
1 --- Q? ~ 16-~"0 ? ?SE 0, , I :> t. - .. 4 • t. • \. w o ._ - •" 

1.70E-02 ~.4~E•OO 2.72E-03 
l.i2E-02 2.82E+OO 3.~0E-03 
l .i2E-02 3.2f.E+CO ~.22E-03 
9.~8E-03 2.03E+OO 2.89£-03 
l.~4E-02 3.55E+OO 5.45E-03 
l.OiE-02 3.12E+OO 5.02E-03 
B.i6E-03 2.96F+OO 5.11£-03 
9.J6E-03 3.65£+00 6.i8E-03 
1.19E-02 3.35E+OO 1.07£-02 
1.01E-02 5.2-tE+OO 1.12E-02 
9.96E-OJ 5o98E+CO 1.38E-02 
9.96£-03 6.90E+OO l.ilE-02 
O.OOE+OO 0.00£+00 O.OOE+OO 

1.26£+00 7.15£+01 l.O~E-01 

CV~JULATIVE % 
NUMBER SURFACE 

5.05E-Ol 
8.67E-Ol 
J .40E+OO 
2.10E+OO 
3.00E+OO 
4.11E+00 
5.65E+OO 
7.39£+00 
9.55E+OO 
1.19E+Ol 
1 • ·11 E+ 0 1 
1. 6~E•Ot 
1.96E+Ol 
2.2:1E+Ot 
2.ECE+01 
2.97E•Ol 
3.J~E+01 
2..7tE+01 
-~ 0 1 ~ c: + Q 1 
i.~iF.-01 
l ... --···1 . ~ :- t 1" ' ... 

~-:. :·= ~ :::•r 1 
~ • 7 c :: • ~.' ] 
~ , \~ ~ ~ ~ r~ 1 
.,: .. ·· ~F .... ~I 1 

. ' 
. - .. -. , ... t:'. J~·:_:! 

:.: u :: :- ... .. : 1 ·- ..... •.· - .... ,, -
• - ~ 1::.- ;_i ! 

7. ~-E-C.l 
- • f; -:- ~ ~ ~; ! 
:- . 8 tiE- ,·_q 
~ ..... i . ~- - : ' ·. .J • · .. •) -· . ,, .. 

c ') (... t" ... 1 
\., . - ·.· .... .) 

3. Jl£:-:')1 
a.5~E•Oi 
3.'iOE+01 
8o8-IE•Ol 
8.~8E~Ol 

9.11E•Ol 
9.25E+Ol 
9.32E+Cl 
9.4.;E•Ot 
9.52E+Ol 
9.59£+01 
9.6iE+Ol 
9.'i6E•Ol 
9. 8 -i E+O 1 
9.92£•01 
l.OOE+O::! 
1oOOE•02 

5.57E-OJ 
1.0iE-02 
1.9JE-02 
3.24E-02 
!1.19£-02 
7.9fiE-02 
1.21E-Ol 
t.s:JE-01 
2.66E-01 
J.i2E-01 
-t. 86E-0 1 
fl.51E-01 
8. ~( 3£-01 
l.07E+OO 
l . 38£+00 
1 • 73£•00 
2.2?E:•nn 
2.?.c£--:>O 
J. -t ~: E- 00 
I . :. ~ F.- t!:) 
- -- -q :: . .• ::.. ~ ·} \ 

f.-IF•f:~ 

- . : : E • :: ~· 
.--l • ~ ~: .... J () 
.:- . : - : ·<: :J 
l.' :--.~ .. 

- - ; J 

i.:: ~-ti: 

! . ~- ·,.~ r: ~ (; 1 . - . - .. 
4 • • ·~ :-_- j l 

!.-!~~·.'] 

1 . ~ ~ .. E • .... , 1 
r• • • - "' • ..; • :_; :.. -l; l 

:..! • :1 :: :: + t! 1 
,, - .. .. .. 1 .... ::tt .... ~i 
~.~f£+{)1 

.) • ;; :- :: + 0 l 
3.37£+01 
]oi'l!:+Ol 
t.lCE:+Ol 
-'.:.r~E+Ol 
t ~·-- 01 ~ • V:) t.. 

5.36E+01 
5.79F.+01 
6.21E+Ol 
6.72E+Ol 

,7.-liF.:+Ol 
3.:?JE+Ol 

·~:I. O:}EHl l 
1. ('0E+02 
1. ~>OE•02 

MASS 
2.86E-0~ 
5.82E-0-' 
1.12£-0J 
1.99E-03 
3. 39E-O~l 
5.53E-03 
9.2fiE-OJ 
1. -~~E-02 
2.2"'E-02 
3.3JE-O:! 
~.60E-02 
fi.:i'iE-02 
8.88E-02 
1.21E-Ol 
1.68E-Ol 
:.30E-01 
.. /"u.- -1 ' ,.,._,_. -t: ... . . . ..... 
_, . 1 1 t- i) ~ 

t.~::E-CH 
-:- .0:?!=:-C·l 
~o~4E-01 

1.1:E~C0 

1.~1::-::c 
1 --- ... . ~ : .•.. ~ 
- . : .:· ~ .. ' 
r .!(...;:"-·: ~ - . . -
, ... '· .~· :: .... ~· :· .. . ··- .. 

I I• ..... ~ - • .... '· ""- '-' ..... 

~ . ~· .: ::. :: : - . - . -~ 1 c 1: !:_.. "t' ,I 

• -.,; '.' ::- + .) ... ' : . ..· - ~ 

f. • ~ i :~"' C<i ... .. . - .. ,. 
-~ • .!. :'':... J • ... • 

~o~~·t•;·Q 
1. r..;;E~,)! 
I.::!7E+vl 
1. ~~£+01 
l.;;.E+Ol 
2.08£+01 
:: • -l 9 E + 01 
~.7iE+01 

3.:9!::+01 
3.77E+01 
-1.2iE+Ol 
-1. 92E+ftl 
5.9:iE ... fll 
i. 0 :{ E + 01 
1{.35E•\J1 
t.CJ0£+02 
1. O .. lE-o2 

TSI AEROOY~AMIC PARTICLE SIZER 

01-01-1980 
LAST 

FILE NAME: EPX2 8.009 
CALIBRATIOS: 01-01-1980 

DENSIT\': 1 
S~ 1~9 SAMPLE TIME: 500 SEC 

CH~L DIA 
< • -t86 
1 • 50-' 
2 . 5 '2 
3 .581 
-1 .625 
5 .613 
6 • i23 
I 

8 
9 

10 
1 t 
1~ 
1 :J 
1 l 
1 -~ 1. . , 

15 , -
... 

1 • 
1 • .l 

, ...... , - ' 
'"": .. 

• 7 7 i 
.835 
.897 
• 96-1 
1 • 0 3 
1 . 1 1 
l. 19 
1 . ~ 8 
1.38 
~ . '.,) 
- • t 4,. 

1 . 7 :1 
1 • '7 1 
1 • :-: l 
; 1 o:-

- .a. - •• -

..... 
- I 

, 1.' 

.. -- , 
'·' ;; - _, 

~~ 
.. , :\ 
.,>V 

3 1 
,. ,, 
.. 

··' .,J 

:.H 
:J;) 

36 
Ji 
~s 
:~ g 

~ • t~ t 

, ' •.: ' - . '- .. · 
~~ . ,·_: ;! 

~' • ::. 7 
., ~f. .... ·- -., - ,, 
""' • ' t-'. 

I ~·, I' 
t • "'"" "' 

; . J ; 
I k '.J 
f • V"'' 

;3.0~ 

5. ~ 2 
.::. O') 
.,J • I..)-

6.26 
6.7J - ,., .. 
' • - .! 
I , I I 

-10 8.35 
-11 IL~i 
1:! 9.6·1 
13 lOo] 
4 ·1 1 l . 1 
' 5 1 1 . ~~ 
45 1:!.8 
-1 ; 1 :3 • 3 
18 14.8 
> 1 5. I 

TOT . .;LS: 

0 I L • R.-\ T I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CU~ULATIVE ~ CONCENTRATIO~S 
NUMBER SURFACE. MASS 

3.80£-0i 
3.63£-0i 
6.31E-07 
1.08E-06 
1.72E-06 
3.18E-06 
4.88£-06 
7.03E-C6 
1.08E-05 
1.33E-C5 
1.73£-05 
2.60E-05 
3.29£-05 
..J.-IOE-0~ 
r. o 09E-~l5 
.~. 3~~-~":5 , , -;--". 

~UMBER SURFACE 
8.16E-03 5.09E-e3 
5.-IOE-OJ 4.32E~03 
7.56E-03 6.98ELOJ 
l.O~E-02 1.11E~02 
1.34E-02 1.65E-02 

'• 1.99E-02 · 2.83E-02 
2.~6E-02· 4.05E-02 
2o8~E-02 5.~2E-02 
3.55E-0:! 7.79E-02 
3.5~£-02 8.91E-02 
3o6'iE-02 l.Oi~-01 
I o -1 ~ E- C 2 1 . 50 E'- 0 1 
1.fiiE-p2 loi'iE-01 
lo90F-0~ 2.20E-01 
5 • ·I ~ E-. C• 2 2 . 9 -l E- 0 1 
G • 0 • := - .. , ,.., 

.. - .1 .. 

~.~~~--~:! 
{!,~7~-·\:: 
(' ,. ,, - r. ~ . ...... \": :...- .... ,-
t• .... n- ,.. "' ·.~·-t.-.'-

- . :' ~~ E- ~.':.: 
• • _·. f' ~-' .. , 

-- · ·- - E- C :_: 
-=..=·~'t:.: 
: !~ ~ ~- :·· 2 
I - . - . , ... • ; ·.~!:..- ,_.-

.f • 7 : E- .:; 2 
I ~ .. - (• .• 

. • 'I ~~ t, - .... -

~~ • : :: E - Q :; 
I 1 ,, - _., •) 

.} • ·J • . r_ - ·' -
:.! • ~ ~: E- :_, 2 
f) ••• _.olt:--~~~ . -
:.:.77'E-J:! 
:::.:or::-J:! 
•: • l r- '' 2 _.:1 ._ V 

::!.:~E-{)2 

2.2?E-J2 
~.:!JE-02 
1. 3:!E-:J2 
t.iGE-0~ 
1 . ..J9E:-C2 
l.~~E-C2 
1 • 1 ·t E- ~ 2 
9. :!6E-O:J 
9o96E-13 
1. :;iJE-{l:! 
1.~5t: ... 02 

J.51E-·:n 
' - • - ,.,. 1 ·t • I ' ::.. - \) · - - ...... - ", .) • ,"'\ ., t:., - -...I • 

c.:st:-)1 
- ··-- "'1 I • .•. '::..-·.' 

.~.57E-~1 
:-~ • c~ ? E - ~ : 
1 ., . -. (' ~ • . . I :-_ . '-' .) 

i.1!E•C·:i 
1 . :: :. ~ ~ ~j C= 
1 ,., ~ -::;:" ........ , .. . - .. - ._.,, 

1.3::JE+OO 
l.3":"E-0tl 
1.3'iE~~o 
l . ·~ ~E ~ 00 
1.51!:+0) 
1. f39E+U:J 
1.92E~oo 
. -6-. ''0 .a. • I ~~·J 

2.32E+CO 
2.3'iE+Ca 
2.83£+00 
3.13E+OO 
3.COE+CO 
3.35E+CO 
3.26£+00 
3.89E+00 
-l.21E+OO 
3.16E+OO 
3.SSE+00 
5.-tOE ... OO 
6.-i9E+OO 

.. . . - ....... 
1. -4~E-~~ 
1 oa~E-2~ 
~o~fE-~~ 
:.~f£-"1 
') ,, I"'- -..,;._r.:-·: 
~~ . ~ r ~- :· t 
J -::==-.,~ 

• •• 'I. ·-- ' .. ~ - - . ~ ••. -=.- ..... ! - -.- . ~1.11::..-.)-1 

- -·~':'"-V~ . ..... ._ .... 
i.~9E-0J 

8.05£-C~ 
:1.37!:-:~~ 

1 0 , ... ')•• 
• "'1 r...- . ._\ 

1.23£-JJ 
• .1 :;' ... '[-11 . "" ..... ~ 

lo-t8E-03 
? 1 "E-O·: 
-. • V "" 

2.30E-'JJ 
2.35E-03 
:.51E-03 
1 G?t.--0-: 
V • - ._, 

~.3-lE-03 
-1.5-'E-03 
5.8:!£-03 
6.7'iE-03 
5.46E-03 
7.21E-03 
1.C8E-02 
1 ., ~ :- - " ., 

• ""' .... - V-

t.J~E-02 ~.56£+00 1.51E-02 
9.~8~-03 6.57E+00 J.63E-02 
O.C"OE+\.JO .0.00£+00 0.00£+00 
t.6tE~co S.JJE+Ol J,tiE-01 

5.06E-01 6.11E-03 
8.~1E-01 1.13E-02 
1.31E+00 1.9iE-02 
1.96E+00 3.30E-02 
2.79E+OO 5.28£-02 
4.03E+00 8.68E-02 
5.55E+OO 1.35E-01 
7.32E+00 2.01E-01 
9.53E+00 2.94E-01 
lo1'iE+01 4.01E-Ol 
1.;0E+Ol 5.30E-Ol 
1.67E+Ol i.IOE-01 
1.96E+Ol 9.23E-Ol 
2.25E+Ol 1.19E+OO 
2.60E+01 1.5~E+OO 
2.97E•al 1.95E+JO 
~· o 3? E + 'J 1 
3.~.:E:~~l 
. ,.. -- ... 1 
-! ' _; :- =~ 1"" ,I 

~ ~~:E-;1 

:.1:F+C'l 
- • ; ~ ::- :] 1 
~ :· ~- = ~ ·,, . . . - ... 
~ . :.: :' ~- ·~' 1 
t; • 0 ·- :: • J 1 
t~ . :< ::- J1 
:.:~;:·:Jl 

I -
I ' -t :. - '..\ j 

7.:t:::-.:;l 
; . 3 7 !:>o<tl 
s.o:E-Ol 
8 ?"~··~t 

1 ~-- ,1 

3.32E+Ol 
8.53!:+01 
8 "0:'+i"1 ot:J...,_ J 

Q IOI'l£•01 ......, ....... -
8 ... -- o· - I • e.. 1 . ..... -. 
:J.1;1E+Jl 
0 "":'•01 .., . ---
:t.~3E+01 
9.t:E+Ol 
9.51E+01 
9.€0E+01 
9.66E•01 
9 - •)- 01 • :- ~+ 
9.80E+Ol 
9.87E+01 
9.9~E+Ol 
J • C•OE+O:! 
l.OOE+O:! 

? -~--o~ ... ~~~"'" ,, 
3 n 1'\- ,., (' 

. - ... t. + '-' ' 
~ . :; :-. !: + ~ .. 0 
·!. ~ -~ ~+C··~' 
:, • ~ :- E + 0 :J 
r. 'J •; t" • (I : ·. 
'(~ ... ' - .. .., ..... -- ', ., ~! ' : ~ ::. + . ": 
Q • ! ~ £. c ~~ 
l . !. ~· :. ~ ~- ·~ 
1 ·•:;:'+''~ .. • --:- \.1-

1 1 -: =- r- i - .... - . · ... 
1.=-:;.F.~! 

!. 7 tE-C1 
!.3~E+Ol 
~, . r- J.." 1 
.:...1·~-:..-l, 

.., ., ' E C 1 _ • ..,1 + 
•J .::, I:'~ 01 •• ..,1-· 
') -- E 01 - • I ::J + 
., o·J::-+o· v• v- 1 

"J 3 1 :- • r' 1 
..., • • - I V 

3 --- -1 ., - ... ;. I: • <tJ""'- ...... 
~.02E+Ot 
.J. 3 9E + 01 
-1.'i9E+O! 
5.18£•01 
5.65E+01 
6.l~E+Ol 
6.5JE+Ol 
7.00E+Ol 
7.55E+Ol 
8.12£+01 
9.:!1E+01 
t.OOE+02 
t.ouE+02 

~ASS 

3.25E-04 
6.37E-0~ 
l.lSE-03 
2.10E-OJ 
3.5iE-03 
6.30E-03 
1 0 -- 0'' • ~t.- ... 

1.65E-02 
2.58£-02 
3.i2E-0~ 
- 20- 0'' :'). ·:..- -
i.-l3E-02 
1.02E-01 
1. -HJE-01 
1 0?:'-", 1 ....... - \) 

, "'t' c· -·'~~--· ... .... - '- ,.._1 ~ .......... - .. "' . '-' . .... ""' 
-~ • 9 :: ~ - (! ! 
·• -- "~ ~" . ~ . .:.. - ~.,.· -
,. 1- .. 1 
·~ . ' .:.. -', .. 
1 .. ) ~!: + ·: .. ~. 
~.::~::-..!v 
1 .• , - ~ ... . '"" ...... •· . - . . .... - .... . (' ... -::- ' \ - ... --- ~. :: -~ \ 

·- . ....... --.-:-..... ::.. -
~· ~ -:-.-.,;( . - '- ..... -- .... ,., -i.:-·:."1"\l - - '- ,. ~ -.. -· ...... ·- -. -

5.6~=:-::J 

i . ; ;lE+ C :~ 
:.:a. c·:.:E+C 0 
1 ,., .. - "'\ 1 

• V ... ~ t. +V 
1 •_l 1 =. 0, ·- .... ~ . 
1 '1-.~· • -t .t •. v ! 
1 t:" .. - .... 

• l' ~::.. J l 

1 cf.:r o· .............. , + 1 

,., .,--·et ~·-'1:.· 
:!.6-tE~O! 
~ r.-E "' • .... v.: +v.t 
3.53E+Ol 
.J • 1 1 E + r 1 
-1 • 5 a E • n 1 
~.1~F.+Ol 
F.l2E+01 
- ... 1- 1'\l t ... ~ t,.+..;. 

8.61E+Ol 
1.00E+C~ 
1.00E•O~ 

• 



N 
N 
Ut 

LAST 

CH~L DL\ 
( . ·186 
1 .504 ., ... 
3 

•• 
5 
6 

8 
9 

10 
11 
1 2 
lJ 
1 : 
1~ 
IF 
1 7 
• ';.1 
.1 -

~ G • 
,, '· 

:. 1 

I - ·-
-
, ... - •.• .. -
~ ·.:. .... .,. 
:: :1 
•:! ~~ 
., 1 
.1_ 
.. , , . 
., ., 
,_ ..... 
:~ . I 
35 
:H; 
:j; 
38 
39 
40 
... 1 
-12 
-l3 
... l 
.J;; 
16 
I; 
P3 

.542 
• 5 81 
.625 
.673 
. i 2 3 
• ; I I 

.SJ5 

.S9i 

. ? 6 ~; 
] • •J 3 
1 . ! 1 
1 . l q 
1 •> r, . _ .... 
1 . J 3 
1. I~ 
1 ':' :) 
... • • 1 •• 

1 -. . ~ ~ 

l . ~ l 
, :,) ·-· 
l • - . . . ' 
~.:.:~ 

- . -. - .. 
IO ., - ..... .. - .. . . ~ . 

'• t - I 

'J = 'I 
• 0 • ,_.1-

., - -
"' . -~ 

t '"It: . ·-· ·.· 
' ., ~ 
t • "' • 

l . € 'i 
: • ~ 4 - . ., :: ...... 
3.8:= 
6.::6 
c. - ., r; • 1 .., 

i.23 - --f o I I 

8.35 
iL ~7 
9. 61 
10.J 
11.1 
1 1 . q 
i:!.8 
1 ., ti 

floJ • "" 

1 t • H 
) 1 ~ • ' 

TOT\LS: 

TSI AERODYNAMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 9.000 
CALIBRATIO~: 01-0l-1980 

DENSITY: 1 
SN 149 SA~PLE TIME: 200 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CONCENTRATIONS 
Nr~BER SCRFACE 

4.7JE-01 2.95E-01 
J.lOE-01 2.48£-01 
5.45E-Ol 5.03E-01 
9.34£-01 9.93E-Ol 
1.85E+OO 2.28E+OO 
4.22E+OO 6.00£+00 
9.62E+OO 1.58E+01 
1.9~E+Ol 3.68E+Ol 
2.93E+Ol 6.~JE+Ol 
J.5~E+Ot 9.09F•Ol 
3.79E+01 1.11E+02 
J.BlE+Ol 1.30E+02 
3 . 71 E ~ 0 1 1 . l .; E + 0 2 
'I ' o- 0 1 l - -- . 0 ., ··i-~+ .o,e- ~ 
J.~~E+Ol 1.70E•02 
~ . ? ~· F: + 0 1 1 . 7 fi E + 0 ~ 

!-lASS 
2.20E-05 
2.08E-05 
4.55E-05 
9.62E-05 
2. 3 iE-0·1 
6.7JE-04 
1.91E-03 
.t.iiE-03 
8.95£-03 
1.36E-02 
1.7SE-02 
2.:?4E-02 
2.63E-0:! 
3.13E-02 
~L6~E-02 

4.06E-02 
z.:,~t·+O! 
.., 1 : E .;. :~; 1 - . 
l.76E•C·! 
1. tlE-Jl 

i.77E+0: ~.37E-0~ 
l.i~E·0~ ~-f.~~-r2 
i .52E~o: ~.6~E-02 
1. ~>J::·n~ ~.52£-''~ 

t.r~E+~~-
;;I ~~E•~;~·-
t5 • ~ ~- .. :"'-, 

. - . 
. . . - :. . ·' ,_. :: . ·~ , ; ;: ... ,._ ,-_ -.. ... . 
:..:.17::•'1') 
~ . ! ~ .. E.,.~ ~) 

~.lif.P:"·:] 

1 . .:a: !: - o 8 
1 • :~ :: E + :; 0 

j .. ?:E ... 0:2 -i.45~-o: 
i . :: C E • t; : -1 • ~ 7 E - ,; ::! 
4 

I (. 7 E:- ' .. , :2 ; • C· 6!:- C' :.; 
~.~:r~~: ~.9~:.-0~ 
: I .•.• ;~ =: ~ :) 1 .J • f :~ E - :_:; :! 
-.~~E+0~ ~.5EE-0~ 
• ""'~- ..... 1 -,.- ,,., 
I • .:. ·':· .1: .,. ... 1 V • l '..i t. - ~ ..: 
- 1 "- "'1 3 3°- 1'\'l • .. L :' .. - , ; • • •. ~ ... - ,,. -

7.~~E~Dl 4.~5E-C: 
i.34t:•01 4.6JE-02 

1.5JE•OG 7.3~E+Jl 5.38£-02 
1 ·-- ~'J ~ ft~-·ot c ~~- ~ry • 4 :. ~ • :-J , ...... o ... r_ .,. '-' I .,:. J .:.. - ... 1 .... 

1 3 -E···o o '"- 01 - 'Jt' O"" • f • \_· \ , •• ·i :" ::. + I • "1 -- :._ 

l .31E•00 1.05E~02 8.82E-02 
1.27£+00 1.1SE~02 1.06E-01 
l.~iE+OO 1.3~E+02 1.32E-01 
1 . 1 ·1 E + 0 0 1 . 4 0 E + 0 2 1 . -1 i E- 0 1 
1.13E+OO t.60E+02 t.30E-01 
l.llE+CO 1.83E+02 2.21E-01 
J.O~E+OO l.95E+02 2.53E-Ol 
1.02£+00 2.23E+02 J.lOE-01 
1.02E+OO 2.58E+02 3.85E-Ol 
9.~8E-Ol 2.77E.;.02 4.~6E-Ol 
8.78E-01 2.36E+02 5.12E-01 
8.2JE-01 3.21£+02 5.96E-Ol 
8.00E-01 J.50E+02 7.18E-01 
7.i5E-01 ~.03E•02 8.6·1E-Ol 
i.J9E-ul 4 . .t~E+O~ 1.02E+OO 
7.49E-Ol 5.2CE+02 t.29E+OO 
O.OOE•OO O.OOE+OO O.OOE+OO 
~.57E+02 i.OiE•OJ 8.~5E+OO 

Cli~lt.:L\TI\'E % 
XCMBER SCRFACE 

l.OJE-01 ~.tiE-03 
1.71E-Ol i.fiiE-03 
2.90E-01· l.~SE-02 
~.9~E-01 2.88E-02 
9.00E-OJ 6.10E-02 
1 .82£+00 1. 46E-01 
3.92E+OO 3.69E-Ol 
8.16E~OO 8.90E-Ol 
l • -I 6 :: + 0 1 1 . 8 0 E + 0 0 
~.24E+nt 3.08E+OO 
., ,, - t' ., 1 t 6 - - 0 0 ~' • ,. I_'!"\. ·t • ;'It:.+ ·, 
:1 • ~ 1 :.: - o 1 s . _, a E + o o 
·1. i:!E+:~t 8. 5:.tE+OiJ 
:; • -P:~ E • n 1 
':'.U~:::-rt 
f;.8.!E·<~l 
7 • ~ ~ E- :~ 1 
"i • ~ ~: ::: - () 1 
8 .. -- ..• -·- . ._ .... _ A. 

':1 • ~ :- ::: .;.. .-. J 

!-: . • 7 ~ F- ·_ 1 
~- :~ ~ :- - ., . . _. . .. ·- .... ' 

.:; : ··=--··: ... -- ...... 
.,. •· - . ..... _ .!:- .!. 

:.;. j :·- 1 
o.,l • ~. .. -· 

?. • :_~ :;: E - Ci ! 
~ • ~ :.~ =: - : J 
" ··- .. :"' • -! .--:,.:.-., J. 

',1. ;;:.::-~11 
q . ;, :--: E- ·._! 1 
9 !:Q-;_··.~ . ·-· .... - ....... 
9 ..... - .. , 1 

• ~-' ~ ~ .. l, 

9.6~E-.Jl 
~ . :".\ s :: • ·'_)} 
9.i1E+C1 
9.73E•Ol 
9. 76E+•Jl 
9. i8E+Ol 
9.81E~ct 

9.8~E•Jl 
9.85E•Ol 
9.88£•01 
9 • 9 (J t: + 0 l 
9.::t::E•Jl 
~.92E+C'·l 

9. 9: E • :; 1 
?.~:::~ot 

9 • 9 ~:: ... ,) 1 
1 . J t~ E • ... ,2. · 
1 • ~) 0 =: + ~1 :.! 

l .OiE+Ol 
1.31£+01 
1. :=:i:E•O J 
! .SlE+ll 
2 . r :::.+a l 
::.::~t:+Ol 
:! . .:. G ~ + f~ 1. 
:; • :.· ·~ E • (l 1 
• , ;; .. ;:-.;. r: 1 
- I.._ • -· 

~-~ I ·; 1 E + 0 1 
'· • ~ : + ~) ! 
~-' . :... ~ ~ + -~) 1 
'! --•;•• --t!l 
,~ .• ;7:-..a.-·"' ·-·'"""'-
' . 3- E + ;~ l .. . ... - ...... 
~ • !) ~ t.. - \J 1 

:~ . i ~ E + 0 1- -
:-~ · ~.:-;E+:)l 
I . o .-.I\ 1 ~- ;,1:.·\.1 

l.l~E+01 
..t.:OE+\11 
~. n .. ;E+Ol 
~.53E+01 
t.Bf.E+Ol 
5. 1JSF.+Ol 
~~. 3-lE+Ol 
5.61E+01 
5 . sa:~ E + o 1 
5.:.:9E+Ol 
6.b9E+Cl 
7.!1E+01 
;.;;fF:+Ol 
A.0';£+01 
~.6tE+Ol 
9~:!iE+nl 

t.~OE+02 
1. ·~OE+02 

~ . .\SS 
2.6iE-O-t 
5. 19E-O·J 
l.OiE-03 
2.2~E-03 
5.11£-03 
l.JJE-02 
·~ n "E- 0" " . .. .. -
9.-t2E-0~ 

2. 0 :~E-0 1 
3.6HE-Cl 
~.8-tE-01 
8.55!:-()l 
l.lSE:•O\l 
1.~8F.+OO 
2.00E+OC 
~.i!?F+t·O 
:{ • ;-.' =: .... 0 (. 
., : (' -•.' • ,) ,..,. C. ..... (~:'.! 

l . 1 i =: ... : ~· 
; . - : . ::- .... .. . ... 

. ... • • I 

:- • :. _; E .;. .. ~' .··. - - .. - . .... - ••• t • 
• • • ... 0 ·- • .:.: ,, ~- = ... ..... .. - -
.... -. -
!"" • ~ - :: -

-.1-~+._:; 

- . :: .·If • '·_ : 
.. ( ~.=--i.:;: .- .... -
~ • :·• :_ ~ ..;.. ~·: I ~ 

~.0~~·~·-:, 

9 . 'i .. ; F + C (, 
1 • r~ ~~ E - C• 1 
1.1JE+01 
l.l~E+Ol 
j,30F.:+01 
1 • t :~ E + 0 l 
l. :;qE+Ol 
1.76E+Ol 
l.gSE+Ol 
2.25E+Ol 
" ::6E· ')1 
-·"" -po, 

~. ~:.; E+ 01 
3. lOE+Ol 

:3.91E+01 
~.;;€t:+O! 

~.~RF.+Ol 
I~ • 1 .3 E + (i 1 
- ., 1'\- J 1 , • ..;. \It.. 

8 • ..t1E+01 
~ ~r.·E•I'\? L•V• U-

},00E+02 

TSI AERODYNA~IC PARTICLE SIZER 

01-01-1980 
LAST 

FILE NAME: EPX2 9.001 
CALIBRATIO~: 01-01-1980 

DENSITY: 1 
SN 1~9 SAMPLE Tt~E: 200 SEC 

CHNL 
< 
1 
2 
3 
.. , 
5 
6 

g 

9 
10 
1 l 
12 
13 
l t 
15 
1 fj 
1 7 
!~ 

1::; 
., ~ _:.; 

~ l 

., , I 

:: ' . ' . 
~c: 

.. -
:-: 
:..: ·::~ 

J) 
., 1 
~· . : . ' 
• • 'I .... -~ 
:~ I 
.. , .:. 
.J •• 

:~ t5 
., -
._, I 

J :~ 
:!.9 
·I 0 
..t 1 
. J 2 
-t :: 
I t 
i :) 

OI,\ . 
. ·186 
• 50·1 
.542 
.581 
.625 
.673 
.i23 
, I I I 

.835 

.897 
• 9 6 ·I 
1. 0 3 
l . l 1 
1 • 1 9 
1 . 28 
1 . 3 ~ 
i . 1 g 
1 . ~. ~ 
1 . 7 l 
1 • 8 l 
l . ~ ~...; 
') 1 'I -. "-
•t ... ~ V - . - · .. . ' -- . . . 
.... . . . .. 
•: "J ~ - . .. .. ... -
•.:, • • I~. 

.. , -
"' . -., ~ .. 
' . .._} -- , . . ·~ 
"- • l.) 

i . ~) f 
I ,, -.... 
' ~ ~ t I ,. '' 

;: • ·l-l 
5 • 1 :! 
.-: •.; ... l 
•• I V-

(~ • :? 6 
~~ • ; :J 
7.::J 
I • I i 

~ ·~ .-. .. · . . .... 
H.97 
0 °' I ••• ::> ., 

1 0 • :3 
1 1 • 1 
1 1 • 9 

16 12.8 
li' ]3.8 
IB 11.9 

> 1 5 • l 
TOTALS: 

0 I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS CU~ULATIVE X 
NUMBER SURFACE MASS 

1.99E-05 
1.98E-05 
4.28E-05 
9.25E-05 
2.2iE-04 
6.48E-04 
1.87E-03 
4.60E-03 
S.65E-03 
t.31E-02 
1.70E-02 
:!.09E-0:! 

NUMBER 
9.85E-02 
1.66E-01 
2.85E-01 
4.91E-Ol 
9.01E-01 
1.84E+OO 
,,OlE+OO 
3.32E+OO 
1.48E+Ol 
2.2SE+Ol 
3.12E+Ol 

SURFACE 
4.27£-01 2.67E-01 
2.95E~Ol ~.36E-01 
5.13E-01 4.73E-01 
&.97E-01 ,'9.5.tE-01 
'1.i8E+OO·. 2.18E+OO 
4.06E+00 5.78E+00 
9.41E+00 1.55E+Ol 
1.~iE+01 3.55£+01 
~.!JE+Ol 6.21E+01 
3.~5E+Ol 8.77E+Ol 
3.52E+01 1.05£+02 
~.~9£+01 f t.21E+02 
3 . I :! E '!" 0 1 , 1 • 3 ·1 E + 0 2 
3 .l ~E•Ot J. ·l.tE+02 
~.OOE+Ol t.56E+02 
~.h5f+Ol t.~OE+O~ 
2. :~3::.;-J! 
~.O·!F•f':l 
1.r5;.:-!-r·! 
1 . ·-· 7 =:. } 1 
1.:::~~-:~1 
,, -. - . ,. . -0 . .1. ~ + , 
..... - ,.,. ,.. 
•,:;, . ... ~- ... ·. ·. 
.·. . ~- ~- , ... , -· ·' .. -- .... . . 

.., :.~:: .. 
•. . .. -
:.. . : :.: E- -, ;·: 
-. ~-~·~.) 

1 . : 7 ~~a,_, 
1 . ;~! t ... ·) J 
1 .... t E ~ ~j ~i 
1 • :_: .~E• ~'' 
1 . ~ ~ E ~ ~1 U 
1 . ~ -~ E • ~-, .l 
1 •: t t'- "~· • - ........ \.• J 

1.1fE+On 
l.UYE•OO 
! . ! t') ~ .... ~. (~ 

1. :!7E•JO 
:~ • ?. i E- 0 1 
9 --- "'1 • I : ~- \.~ 

~ • ; ,~, E- Cl - . ,.._ - .. 
~ ••• t.- .. ..: .. 

1.f.2E.;.0:! 
1.5if.;.O:! 
1 :.3=-·o·~ . .. -' . -
:. -' fE+~i~ 
1 . 3 .: E +a:: 
; .:;E~·1::! 
1 • ,.. - . :~ ,, 

1 ... -. 1 • 
I e - ~' ' -

, ,.. ,. - "' #"' 

L • \. - ~-- :-:;.· ·~ ... =- ... . ~ .. . .. 
- . 3 ~ =-. ·~· . 
7.:G~·:: 
: . :-. ~~ t: .&. ""': • .. ! 

6. ~:.!~-·~ i - ,.,:--.-."· 
I • -..' ~. ' .. • Jo. 

7 • .:f6E•Ol 
3 .., . -. ,"\, 

•• 1 ""r .. ~ ,_, ... 
8.8i'E>~01 
g ,. 4 - . ') 1 • !'1 "'t r .. • ._ .. 
1.1ZE•C2 
1 ,., 'E•l-. ., 

• - 1 .... 

1. 3:.E+()2 
1. 56E•~:! 
1. 76£+~:2 
1 • a £1 E + ~; 2 
2.t;E+J2 
, -~<:)- "'') 
_.vol:.~'-'-

2.67£•02 

::! • ·18 E- 0 2 
., 0 c:, ;:- - 0 .. , 4.•0·- .. 

3.3~t:-0:! 
3.6BE-02 
t.00!:-~2 
~-~~E-~2 
~.J8::-~:; 

-'· ;~~r--.:~ 
1 1":'- _, ... - . . ...... - .... -
~ . ! :~: E - ~· ~ , ,. -- .. ,. 
'!. ~ •. ~- .;. 

I.!.JF-~: 
'!' ~! .. :-- - ·~ ,._"': ....... -
. : ~- ~- ~ : 

.. -.; ... :--··.•· . - ... -
~. ::~:-=-~::! 

-l I ~~ € E - :· :.: 
.; . =· 7:.:- :~· 2 
t· . 0 ~: E- C:! 
5.08£-)2 
h g-- "" ""'.'":::.-· ... .:. 
s . .15 r:- .~, 2 
1.01£-01 
1 ')~': '"1 • ~ .,i.-- ,I 

1 • -1 : E- 'J 1 
1 • if, E -:: 1 
~.1~!:-ll 
::: • ..;~E-·11 
:!.~SE-:.>1 
3. 5f5E-J1 
.; . 2? E-: 1 

(• - .. - (11 ,., ga-·n't • o·- 01 ~ I : o I c. - ~' .a:. • o:') t:. .. \_.t .. .. I & o : :. - f 

- --- o· 3 o~- 0" - €c- 01 t •• -,;:r..- L • u!:..+ .... ~. ~:.-

7.9~E-Ol 3.58E~02 i.t~E-01 
i.61E-Ol 3.96E~02 8.~9E-Ql 
7. 3?-E-01 -1 • ..J2E•i12 l. o::E•OO 
- "8- 01 - 11"'" ,..,., 1 ?-- "'(j 1.~ L- ~. ~~v~ ·~~~~JI 
0.00E+OJ O.OOE~Oo O.OCE•OO 

-t.3~E+02 6.83E~OJ 8.03£+00 

3.9.;E+01 
-l.i2E+Ol 
5.~7E+Ol 
6.16E+Ol 
6.7-:'E+Q1 
7.31E•01 
7.7~E+t)1 

:~ • 1 : E + ~.~ 1 
a '-.- .... , 
..... I t ~ -+I • • 

~·. 72£~8 l 
~ ' .. ,.., ;:"' ..... ,-. : . . -- _, . 
? . ··_ .~. E • :·1 
::, . - ;": :: ~ "; ! 
:: • f: ~ + ;: i 
~J , ·_: -:-- F -i- •·• i 
i.J : . ' :- .... "' , ........ - . .. 
~ -- ..... ~ • -l : ~- ~ \.." ' 
...) ~1:---1 ., . "' - ,. -
?.:~F·Cl 
3.5~t:+C·l 
'1 ... ,.. - ' "'\. 
;, . \) ~ :. . \ ... 
9. n ~ E • :' 1 
9. i} i E• J i 
':l.i~.lE+C1 
~~ • 7 3 E • ·;! 
~ .0; 5 E+=J 1 
9. 7 8 E-•J 1 
Q ~"=-•·"· 1 - • V \.•..... ,; 

S.SJE~Jl 
9.3fE•Jl 
9.87E·Ol 
9.~9E+vt 
9.91F.+:Jl 
9.?3E+01 
9.95E+JJ 
9.9iE+Ol 
9.98E+Ol 
1 Onr•O'' . .....,.... . ~ 

t.OOE+02 

3.91E-OJ 
7.36E-OJ 
l.43E-02 
2.82E-02 
6.01E-02 
1 . ·15 E-0 1 
J.i1E-01 
8.9JE-01 
l.SOE+OO 
3.08£+00 
.t.63E+OO 
6.40E+OO 
8.36£+00 
1.05E+01 
1.2iE+Ol 
1.51E+Ol 
1 • i ·i E + 0 1 
1.9?.E+0! 
2. 2C·E•C;l 
~ • ~ : E + ~_,_ i 
2. 61 E ~ C, 1 
:2.~:':::+-·.··! 
,. ,. '"~ ... o-J ': - . ,-; .. - ' ..... 

~:.l:t~::] 
., ..:.:!;:-..a...··1 _ ..... 
:~.~:.~::+."·1 

:~. ;~:::+::~ 
: .. : ._-- ("' : .. . . ... . ·-· . 

~: • f. - E + :: ! 
~.: . i 7 :- ~ ., ~ - . . 
3 . S ~:: E + (~ 1 
..t • ~ (l r. ~ ~n 
. 1 ·.: :- + ;, .. 
t ' V.._ ' 1 

~.~~OE•G! 
~ • ·I ; E ~ ~·1 
4.6::E•Ul 
1.3:E+Cti 
; • ;:1 ~; E + (i I 
5.31E•·Jl 
5. 58E+f~ 1 
5.89E+O! 
6.24E•Ol 
6.6JE+01 
i.05E+Ol 
i.50E+Ql 
8.02£+0] 
8.liOE+C1 
9.25E~Ol 
1 "0-+"'" oJ 1:. \i~. 

1.0flE+:S2 

~lASS 
2 • .J 8E~04 
-1.95 EJo.; 
l.OJE-03 
2.18E-03 
5.01E-03 
1.31E-02 
3.63E-02 
9.3iE..;02 
Z.OlE-01 
., 6 ~ 1:" -0 1 .J • ..,t- I 

5.77£~01 
~ .. JiE-01 
1.15£+00 
1.~oE+co 
l.Y2F+03 
., ·~P.- C'J - ..... ~+ 
2.3EE~OO 
... • • - ""'0 ~.t.&.t.-L' 

3.~FE+0f 
L::'.lE'!"J{) 
~ • ·: ~ E + ·~ (' 
=.r.1E.-· ... ~ 
;: . 1 ~ ~ .. :' ~; 
:.: t 1.: - : - I~ l,i 

- ... · -: ..... '"'· . .. - .. 
.:·::~-·J 

- • ~ .~ E - C: ' ..... 
~.; :·~-.( -~ 
... ... -- ... 
: • I t. + ·, _1 i . 

:~ t ~~ ·• : + "j I: 
• ~ .. - .. 1 
i • . : " :. + : 
, l {\ -: + .-~ , 
~ t V ·- • I. 

1.1~E•:-:'1 
• 11 <.. -:- _ r, ~ ......... - "-' ... 

].1~~~~:: 

1.~7~•·.;1 
1. 7-IE+C'i 
1 . ?. r~ r + 0 ! 
:: • :. 3 E ~ -~ 1 
~, :··:--~ ...... , _ .... ~- ·'~ 

•1 - r - .._ 0 • .:. • :f ._I c . .&. 

J.J.J£+01 
.. ··g- 01 .~ • ~ t:. + 
..J.5t1F.+01 
r..~OE+Ol 
~.09E+Ol - ,-r "1 : ... :" ...... + l, 
:~.l~E•Cl 
l.OC.E+O:: 
1 .OOE•O:! 
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:. . 8 i E ~ 0 1 l . t'l E + .J 1 
~ -f\t" "1 '-' • 0 \I '- ,.. \ • 

i.C':£~01 
- ':";:" .. ()] 
I • • --- ,, ,, - '• . 
i. ~-=-~.J.1 
w ~ : = ... . \ 1 
••• • - •• -- ..J • 

, ~ .. ,., - " 1 
d,:_t.T_J. 
,·. - .. - ' - 1 
.. ~ .. ·\.: :--_~ .. 
~ ~f ~- .. 1 .. ""t·· _.,. .. 
,- .... - . 
~- .. ·:..~..!~ 

1.21E+fll 
1 • 1 ;:- ' f) • .... _.,. . .l 

1 • t1 ! !:' + 1.\ ! 
1 ." B 1 E ~ ~) 1 
l.s·:::+·~:I 
• • I 1 -; = . ,., " 
-· ·-.,.~"'! 
't "'I;";.(;} - ....... -
., --_.:lt.• 1 
::.r:-~ t-.;j 

~~ • • ! :: ... :·· : :.: • 7 ·- :- 1- c 1 
:1 . :2 :.. E - \ i , :: • ~ :~ E . .,. · 1 
S.~~~+Cl ~.~~E~Ol 

3 . 3 _; E- 0 ! ' :; . ~ -~ ~ ~ ~; ! 
':l 3::.::-.c, ·: , ; :- · .-Jl 
... • ...! - • • .,.. • • • .a. .. T. 

"\ . ~- .. 
:t • '"'! ,;, :. ~V ! 

:; . iF ET J 1 
9.~;1E~·')l 

9 .. 5 :. :: +.0 1 
9 .. 5 a::.,. o 1 
~.o::E+Ol 

9.65E+Ol 
~. t;bE+G 1 
9.ilE+Ol 
9.i-iE+Ol 
1 ' -- ~ 0 1 .. ,.ltt.+ 

9.e0E+Ol 
9.83£+01 
9.o~E+01 

9.8SE+Ol 
9.90£+01 
9.92E,.Ql 
9.95£+01 
9.93£1'0] 
l.OOE+O~ 

l.OOE+02 

•t I} I - -· • 
.,, • - 1 t.. T li • 

~~ :· 3 : E ~ tj 1 
3.-J7t:+Ol 
:3.tC•E+Oi 
3.7.':£+01 
:J • ~lE+ ·J l 
-t.loE:.,.ot 
1.31£+01 
-t.5~E+OJ 

1.80£+01 
: . . 09£+0 1 
5.l1E+Ol 
3.80£+01 
c.~lE+Ol 
G. 5l\E+O 1 
7.1iE+01 
i.ilE+01 
(J sr-·'1 :;l • 0 t=.- \.I 

9.15£+01 
1.00E~02 

1.00£+02 

~ASS 

2.28£-0-1 
-1. 38£-0-l 
8.9iE-0~ 
1.86£-03 
-1.10E-03 
1.02£-02 
2.69E-02 
fi.73E-OZ 
1.~3E-C1 

2.59E-01 
l.l::E-01 
c.03E-Oi 
s.~H£-Jl 
l • 1 J£.,.1)0 
1 • ~ ~ E "" .') :·; 
l.i~F1-CO 
.. , - ::- ~ :) (J - . - . -
,, =a i:' + )C -. ·-· ... -
3 • {~ ~-- = ,. t_; 
:: • t ~: : ~ ~-1 t ~ 
., - - .... .. • ~ .... = T 

' -' • . - = -. . .. :-- . ,. 
! • -- ' • --. -. :. -- .. -.. - .. -- ....... - . 

c I ~·. : ~ 

,--' . ::.,.. .... 

.: -~ "! :-- -. . ' .. ·- .. - ., ,.. =-- ... . . ,.("._. 

- • ~ j ~ ~ l: ~~ 
C • E. : F. ~ C· :·. 
9 . : ~., ~ + -~ ~} 

~ . ~ ~ E ~ {)0 
i . ! ,·; £- () 1 
1.:!1£ ... (jl 
1 . :! f E- (l J 
1 - ., - ~ 1 

• :: ._;,. :._ T '...J 

l.i:;E-t-01 
1.~eE+Ot 

:!.:!';'E+Jl 
:: • 6 :~ET 0 1 
;! • fJ E E- 'i 1 
"'4 c-_ ..... = -....... 
~ • V\.• ....... u .. 

-1 • ~ :.: =: ,. l! i 
l.~t;E~01 

5. Rt.E-u 1 
.. ,.. .. E .,, 
0 • .:i:7' + .) ! 

8.3-.E+Gi 
1 "· ,~. E • C •; 

.\. '-· -
t - ~ - ,. ') 

• 'lll :. + ~ ... 

LAST 

CHSL DIA 
< • 4 86 
1 . 50-1 
? .. 
3 
·I 
5 
6 

8 
9 

10 
11 
1 ~ 
13 
1 I 
1 5 
1 L-' .... ,_: 

17 
l (\ 

;') 

1:1 
,._." 
,. 1 
-.L 

, •: 

.5-12 

.581 
6?-• ...:> 

.673 

.723 

. i 7 i 

.835 

.897 
• 9 r; .J 
1.0J 
1 • 1 1 
1. u~ 
1 ., ,.. 

.... 6 

1.3,=j 
1 • I g 
l . : 9 
1 . 7 1 
1 • ~ .: 
, 'J '-' .. . .. ·-
: 1 •) - .... -
. , ,~ .J -.- .. 

,, ., f': ' ':' 

,. ' 
.:. t 

·= 

,, -
' ;.: 

..:~ 

:· :1 
... ! 
·: f'; 

'I •, ....... 
. ' 
.... j 

• ~ :"! 

~: ti 
I -. " ~ 

·: u ._, ..... 

:!.~ 

!0 
t 1 
I~ 
I J 
1 I 
15 
~ (; 

i i 
I .. 
1 .j 

) 

- . ' .. 
-. : 

. ,; .. 
,, -

•. • - I 

!' 'l 

"' .. •.· 

I ' ' t; 

~ . J :-
1.:::9 
:. Cd - . , .. : . . .:. 
-~ ,_, ~i ... _.-
f "11-: . -... 
i) • 7 ~~ 
7.:!J 
: . ; ' 
~ ... ~ :1 

;-) . ~ i 
~L o I 
~ 'l •: 
.. "" • •J 

1 • • 
• 1 • 1 

1 1 • 9 
, ., 3 --. 
1 - " ..; • 0 

1 l • g 
1 : • I 

:-C'T~\L-5: 

TSI AERODY~A~IC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 9.005 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 1~9 SA~PLE TI~E: 200 SEC 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CONCENTRATIONS 
~U~BER SURFACE 

i.87E-01 4.90£-01 
5.02E-01 ~.OlE-01 
8.73£-01 8.06£-01 
1.~8£+00 1.5iE+00 
2.72Et00 3.3~E+00 
5.96£+00 8.-l8E+00 
1.29£+01 2.13E+01 
~.55£+01 -1.8-lE+Ol 
3.91£+01 8.58£+01 
~.83E+01 1.22E+02 
5.15£+01 1.51£+02 
5.25E+Ol l.i7E+02 
5.15E+Ol 2.01E+02 
~.9~E+01 2.22E+02 
~.73E+Ol 2.~6£+02 

~.38E+Ol 2.63£+02 
3.92E~01 2.72E+02 
3.17£+01 ~.':'8F.~O~ 
., g.--- 0 1 - .... ~ t .. ~ 

2.~8£+01 

:!.Cl~~TO! 
l.S3E+01 
, .. , ..... - , ... 
.. ....... ·.i =·- ~ ! 

:. J::F-r-~; 1 
- • --~ :: ::- ~J C· 
~-·. {:.! ::-:~;(1 

i .. ~;:: ... -~) .. _) 
~ .O~E~')('; 

2 • -i 0 E T c:: (~ 
:;.G3t:•~J 

:=.63t::~uo 

:!.5:!E+JO 
'! ........ -·· 

'J •. ,, - .. 0 _ .......... _.v 
~.JOE'!"~O 

:!.~,£,.00 

2.~or:too 

~.oaE~oo 

~.JIE+00 

2.i:.E+J2 
2.6-IF•i.1~ 

2.1SE+O~ 
:! . ~)·~£ .... :)~ 
2.1~E-C2 
1.9~E~n: 
, ~~;:::-_, ........ ..... -- . -
! , ~- .. , ::- .. · .. ' " - .•-

1. 1:.:!:-Q:! 
1 . ~' t~ F ,.. f'· ~ 
1.3::r:,.c:; 
, "'-- r') 
&. • ,, I .::_ T \.;-

1 •. ; ~) E ~ n::; 
l.:.:E;-82 
1 • E 5 : T c.~ :! 
1 • 8-; E;. {~ :! 
:.:.05E+02 
~.JOE~O::! 

~.56E;..O:? 

2.37£+02 

tot.-\ SS 
3.65E-05 
3.38E-05 
7.23£-05 
1.52£-0~ 
3.-tSE-0~ 
9.51E-04 
2.56£-03 
6.28E-03 
1.19E-02 
1.83E-02 
2. -12E-02 
3.06£-0~ 
3 7Jt"-Q'> . . ... -
~ . ~-lE -0 2 
5.2BE-O:! 
6 0 ,. - 0 ') 

• OJ:.- -

6.7:!£-02 
7.39E-0:! 
7.36~-('2 

S.l~E-0::! 
g 'J1::_f".') 
·-·- v-

-~.::~E-}~ 
:.: , .... ::- ~ •: 
...., . - "- - ..., -- ~ 
I ~-.·F-C~ 
~ =~·::_ ... , 
I t '- '-.-

-.:.!:~F-,':::! 

7 • ~ -I E - ::· :. 
-:" . .t::~-8~ - _, .. _ "•"" 
;.1~=--\...~ 

~.6:2::-o::: 
n ' : :-- ... ~ ._., 
..,., • 1..;- .., -

:.I:E-·~;1 

1.2CE-Cl 
l.~~t:-lil 

l.S=:£-01 
2.24E-:l1 
2.53E-01 
~i . :? ::: :E - c l 

1.95£+00 J.~UE~02 3.g6E-~l 

1.~3£+00 3.57£+02 ~.53E-01 
1 • o .J E + 0 0 4 • 0 ·i E + 0:! 5 • 6 :: E- 0 1 
1 • 8 ;~ E + 0 0 4 . 6 5 E ~ 0 2 6 . 9 5 E- ·) 1 
l 6 ,_ ,o ' so~·o? - -~~ "' ...... t:.+v ..... , ..... ..-- 1.:.:.--v• 
1.58E+00 5.3~E~02 9.::!CE-01 
1.51£+00 5.87E+C2 1.09£•00 
1 • ~ ·~ E + 0 0 6 • 5 0 £ + 0 ~ 1 • 3 J E ~ 8 0 
l.~~E+OO 7.~1E+02 1.6~E~co 
1 • -1 :~ E + ~l 0 8 • 6 0 E + ~) 2 1 • 9 3 E + C 0 
l.~CE?OO 9.45£~02 ~.JtE~OO 

0.00£+00 0.00£+00 O.C0£+00 
(• C U ~ ,., ') 1 n t £ 0 1 ~ : Q- 0 • 
0oOO-+.J- o~"1 + "t !.~ t,T! 

' 

CUMULATIVE X 
NUMBER SURFACE 
1.1~£-01 3.96E-03 
1.87E-Ol 7.20£-03 
3.1-IE-01 1.37£-02 
5.29£-01 2.64E-02 
9 . 2 4 E- 0 1 5 • 3 ·lE- 0 2 
1.79E+00 1.22£-01 
3.67E+00 2.9~E-Ol 

7.38E+00 6.85E-Ol 
1.31E+Ol 1.38£+00 
2.01~+01 2.3iE+00 
2.76E+01 3.59E+OO 
3.52£+01 
-1.~7E+01 
-1.99£+01 
5.68£+01 
6.31E+01 
6.8SE+Cl 
7.39£+01 
7.82E+01 
.~ • 1 .3 F ,. .~, 1 
s. 17£~('1 
3.71;:-~r·,! 

~.9~-E~C:i 

9 A.:;-_·,1 
• lj •. - . , t 

, .. ; - =- :~ , :1 •• r:.-~ .. 
~ , 2 ~ ~ T f: 1 
9.:~~£ ... :~: 
n '•3-- ''I :r . ....., r.- "'l 
9 ' .... - ,.. .. 

• I .... !:. ~ ~; .1 

9.~7C:·CJ1 

9.51E~Jl 
g· • 3 5 .t: - J I 
3.5cE+Jl 
9.52C:•Ol 
9.t.i:E+0! 
9 • t: 8 E 1-0 1 
9.ilE~01 
9.7-i£~~1 
9.;;::~o1 

9.80£,.01 
9.8:!£+01 
9.35E+01 
9.87£+01 
9.90£+01 
9.9:!£+01 
9.9-lf+Ol 
9.96E+Ol 
9.98£+01 
1. OCE+O~ 
1.00E+02 

5.0~::+00 
6.6·1E+OO 
8. ·I 4 E + 0 0 
1.04E+01 
1. 26E+01 
1 '-:'t"..o.·J1 

..... t ... T ·._ ~ 

! . 7C:t:+O I 
1. 9:.:!:+01 
~.I3?.+01 

~ • :' l E ~ J 1 
~. = . , -: + { ! - .... --
') - ~-; 1 - . 
:2 • :. ,= E - rj 1 
" ~~~--, - . . ~ - . ~ 

.::-=- 1 - . 
3 . :.! :·: ~ ~ :: l 
., I-

"' •• ~ --- .. ' 1. 
•· .. - .... 
.... ~. 1: :.~.· l. 

~i . ::, : ~ : - :; i 
J • :: ~ : + -~- 1 
"l • ~ .... ,... !l , 
,J,.:;[.1'·.·· 

·~ (.. .. :-- ,- . 
..,.•~v-··Jl. 

-l.G:~E+Gl 

.,.::.~~·Jl 

-l • -~ ~ ::..,.. {) 1 
·i • 0 ~: ::- 0 1 
~.67E+Ol 

5.1:;::+01 
5.~it:-(;l 

5. i"·iE:+C.l 
ti.11C:•Ol 
f..5CE+01 
6.9:.E+:Jl 
7 • ; 1 E + (; 1 
7.9~E~·J1 

~.5~£·01 
~. 21 E -cq 
1.~CE+~~ 

!.GCE·O~ 

~lASS 

2.~-JE-04 

4.69E-O~ 
9.55£-04 
1.97£-03 
.J.:!9E-03 
1.06£-02 
? --E-02 ._ • I I 

fi. 96E-02 
1.49£-01 
2.i2E-01 
~-3~.£-01 
5.J8E-01 
8.87£-01 
1.1~E+00 

1.5-lE+GO 
1.9-1£+00 
2.2~£+00 
~.e~E·CO 
~; . i ~ E ~ ~JO 
J.9:=F.>·OU 
~ • :, C E -r -~· J 
~ • ;j _, ::: ... ·: \ ~ 
.~ .. :- ~::Tc~) 
·• 1 I .• ':" ... c (, - . •·- ... 
.. ... ,. - ..... 
t:,~-:.~L .. 

- • : 1) E T , l~ 

- =~=- ... -~;j . .. . -
.. . ' ~.-.. • • ' . ~. t. + ~. ~! 

,.. .... - ...... 
::. !';'....)!,~~,, 

j • 1 ;: E.,..: .. S 
.. . . - ' ... ,.. 
:-!. ~· 1 t.TUv 

1. ,~·= ~+· ... ; l 
. , ·- Jl ! • .. -tr.-~ 

1.~1E+Sl 
1 '4-- 01 • • .... I t.. ,.. . 

t.::.;;:~ul 

1. i(:E:+,) 1 
l.S1£,.t;1 
.• 1 -- 01 -. ; ~-=--
~.ld!:+Ol 
•. ',J"-·"\1 ~ • .., :. t:. ~\J 

3.:-':.:E+Ol 
., 0 .. -. ,.., 1 
"'l • c ~ t..,. ·J 

t ·-- ~1 ~ • ·I :. ~,. .; 

5.17~~Cl 

6 • ~~ ~ E • :_, 1 
i.l:.E+:Jl 
~.~ iE+C·l 
1. C1CE+O:! 
1 • C: C1 E ~ J :! 



t.J 
l'-'. oe 

LAST 

CH~L DIA 
< .486 
1 .50-t 
2 . 5 ·12 
3 .581 
I .625 
5 • 6; 3 
6 • i23 - --... 1 , I I I 

8 .835 
9 .S9i 

10 . 9 6 ·I 
11 1.03 
12 1.11 
l:.l 1.19 
j' 1.28 
!5 l.~R 
1,. l • 'J • "! • t .. ., 

17 l.Fq 
1 ~: 1 • 7 1 
]q 1.?.-l 
,,., !.·~~ 

:.:1 :.:.1: 

~· . 
- I 

.. -
,... .. .. .... 
:.: j 
., . 
., . 
... 1 

.. '' .: . .:. 
'; ·.. ' 
:: i 
~~ ;) 

:16 
3i 
~g 

J9 

.. ,, ~ - . - ·.• . -
- • I ••• 

. . : ~. - ... 
• ' :.~ • t - .... '-

.. - . . . -
; ') -·- ..... 

.,... - ' ,. " ,. -
., ':' P. ... . . 
i . (if 

I • J 7 
Le~ 
;i • 0-1 
5 . J 2 
:1.6:! 
6.25 
F • i :i 
- ~3 , • .!. - --, . , ; 

-to 8.35 
-ll 8.9i 
12 9.€1 
-13 10.3 
~· 11.1 
"':) 11.9 
·16 1 2. 8 
.; 7 1 :J • 8 
-18 11.8 

> 15.-1 
TOTALS: 

TSI AERODI~AMIC PARTICLE SIZER 

01-01-1980 FILE NA~E: EPX2 9.006 
CALIBRATION: 01-01-1980 

DENSITY: 1 
SN 149 SAMPLE TI~E: 200 SEC 

D I L • RAT I 0 : 1 : 1 EFFIC. CORRECT.: 01 

CO~CE~TRATIONS 
NUMBER SrRFACE 

2.12E+OO 1.32E+OO 
1.3iE+OO l.lOE+OO 
2.36E+OO 2.18E+OO 
4.01E+OO ~.26E+OO 
7.2iE+OO 8.93E+OO 
1.55E+Ol 2.21E+01 
3.35E+Ol 5.50E+01 
6.62E+01 1.26E+02 

'1.00E+02 2.20E+02 
1.23£+02 3.11E+02 
1.29E•02 ~.i9E+02 
1.30E+O~ ~.39E+02 

1 '>6-•0'> • - c.. -
1.18E+02 
l.11E•02 
1.00::•0: 
s.a.;=:•c1 
7.~RE-01 

5.3-JE-01 
~.:!:;~·(;1 

!.:lt:+C~ 
.) . ~~ ; ~ ...... ; 
..., ~ ..., :-- 'i 1 - . . '-' .... •. .. 
r • - -
- • I ;""! ~- ~ ·~: 
.. -:_~E-J; 
••. :~""'::'"-"""! - ...... 
~ ~:-;-_,,., 
.6 • .. - • \. ... 

:l . ::.:: ~- ·: (: 
~.! C~E-~}C 
~~ • :,: :-, ~ • ;.---. !_I 

- '''-'- ~·· • • "' ,J :.. ~ ' ... 1 \..J 

7. ·J 1 ::--)0 
6 --- ... , 
.Ot:.~v'-' 

fi. ~ :; E - :) u 

-1.90£+02 
5.33E+02 
5.i8E+02 
t'i. C! E+r.~ 
5.13E-C2 
r..07E+02 
=.t:8£•C::! 
5. ~:?F.:~()~ 
-. . """'-'· •• ~! • c·:? 
~.~~£-l;:2 

t •. :.:;::-0: 
' ... - .. 
I • ~ •; : ~ i :! 
.. -·-• . r .. - "',. - .... _ 
-.. I I- - r . .. ~ .. -
.. . ... - ...... 
"'• .. .._·. ~: ~ - l~ ..: 
...... "'= :.. -=..., r·.,.., . ..... - ..... -
.. , = ~ :-- !") 1"\ . .., .. ,., "'- ...,. ~ 

:; . ~-: q E • :; ~ 
2.S:~E-o: 
' ~-~~~') 
1·--~ ~-

..;.::sE~o: 

:.:4E•J2 

HASS 
9. 8-1 E-05 
9.22E-05 
1 . 9 i E-0,1 
-l.lJE-04 
9.30E-04 
2.48E-03 
6.6-IE-03 
J.6JE-02 
3.06E-02 
4.65E-02 
6.09E-02 
7.59E-02 
9.10E-02 
1.06E-Ol 
1.2~E-C1 
1.38E-01 
I.52E-Ol 
1.51£-)] 
l.63E-01 
1 .i2E-C1 
l.7iF-:'1 
l.i:;:::-\""1 
~ ":"1:'-"'' - . ' ... - \,. ;. 

1.7~~--! 

l I !; 7 E- 1

a

0 ~ 
: • (~ ,. r. - ., 1 
. - . - ... . 
~.:.:..- ...... 1 

1 ·~ '•- • • ,., ,j!:..- ! 

:!.C8E-J~ 

2 • .3J£-:J} 
2.59E-Cl 
3.0i£-.')l 
3.~,iE-C:l 

.J.33E-~1 
6 ~3- no - -~- n~ - 2lr r1 ... :::..+..., ~. lv!:.<f'v~ 0. --v 

6.1€E+OO 6.S8E+02 6.39E-01 
5.94E•OO 7.3JE+02 i.65E-Ol 
5.9CE•OO 8.33E+02 9.~2~-01 
5.iiE•OO 9.~~£-02 1.14E+OO 
5.58E-OO 1.~6E+03 1.37E+OO 
5.55E+OO 1.22E•03 1.69E+OO 
5.56E+OO 1.~1E+03 2.10E+OO 
5.16E+OO 1.51E+03 2.-12E•OO 
5.t2E+OO l.i3E•03 2.99E+OO 
~.99E+OO 1.9~E+03 J.GlE+OO 
5.01E+OO 2.25E+03 4.50E+OO 
~.91E+OO 2.55E+03 5 . .JSE+OO 
-I • ~ 1 E + 0 0 2 • 9 .J E + 0 3 6 • i 9 E + 0 0 
4.9SE+OO 3.46E+03 8.5iE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

1.65E+03 3.5iE+O~ ~.SOE+Ol 

CU~ft"LATIVE % 
NU~IBER 

1.28£-01 
2.11E-Ol 
3.53E-01 
5.96E-01 
1~04E+OO 

1.97E+OO 
4.00E+OO 
S.OOE+OO 
1 • ·I 1 E + 0 1 

SURFACE 
3.69E-03 
6.i6E-03 
1.29E-02 
2.48E-02 
4.98E-02 
l.l2E-01 
2.66E-01 
6.17£-01 
1.23E+OO 

2.15£~01 ~.lOE+OO 
2.93E+Ol 3.16E+OO 
J.i2E•Ol 
·I • -18 E • 0 1 
5.19E+Ol 
5.86E+Ol 
6.-ti£~01 

i.00E+Ol 

-1.39£+00 
~.i7E+OO 
i ~~E•OO . -., ~ 

8.88£+00 
l.OFF~Ol 

1. 2~«::+01 
7.~5::•01 l.~CF:+Ol 
7 . ~~ ~ F + 0 i 1 • ~. 5 F. ~ rq 
g ,(.- ,.... 1 -···- 01 .,.,r-.;1 ·'-!'"' .. -
2 • l :! F • C~ ~ ! . ~- ~ ~ E • .1 ~ 
S.S~F-11 ~-~0E-J! 
:.s.t?r~--; :.::~~-::1 
~. :_;: ~- ... 1 

:J "":"-"1 ... ,. ~- -- - . 
:.'.:::-:J 
. . .. . - ... ·- ..... ~ . .. . . .... - - . 
3 . ::: ~ =: oio ·; i 
.. • .. - - 1 
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3.6f.E+Oi 
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TSI AERODI~AMIC PARTICLE SIZER 

01-01-1980 FILE NAME: EPX2 9.00i 
CALIBRATIO~: 01-01-1980 

DE~SITY: 1 
SN 149 SA~PLE TIME: 200 SEC 

D I L • RAT I 0 : 1 : 1 

·CONCENTRATIONS 
NVMBER SURFACE 

3.23E+00 2.01E+IO 
2.01E+OQ 1.61E+OO 
3.~5E+OO 3.19E~OO 
5.63E,..OO 5.99E+OO 
9.96E+00 1.22E+01 
2.06E+Ol; 2.94E+01 
-1. 30E+01 .· 7. 07E+Ol 
R.31E+Ol 1.58E+02 
t.25E+02 
t.55E+02 
1.6-IE•02 
l.f;8E+IJ2 
1 6 --·o,., • :"'lt~ ..;.. 
1 --E-62 .I. • ~) t ~ 

1.-I~E+02 
1 'lr,t".-.(l'> • V~'- . .. 

1 "'J=-·o'"' . - . ~~ .:. 

i.C~E-0~ 
~ • ~ ~ E + :l 1 
7.:.'1£+')1 
~ . ',; - E • ., ! . ... . - - . 
• • ·~ """ ~- ~ j ! 
~: • J : :: - !'' 1 

. --... . . ~~ -: 1 
,. - - .... 
- • ~ ~-- '-; .! 
_2. ·.;;.,-., -. ' .. 
.. -·=.:..."'!~ 

... - ... ' 
" _(..:.._~!} 
• • 0 -

!. • ~: f :: .. 0
:..\ 1 

~ r I- • ... 

-·-1~...-:1 
1 . ~ ~- :: ~ ~ 1 
! . (j :·::- J 1 
c ~ t; ;:- . 0 ;) 
to.# .... Q _..,. • ... 

:L:17E+JO 
::!.~~E-00 
~~. l CE+OO 
8.~1::+00 
:3 •. ~CJE+OO 
8.~6E+OO 

8.~0£+00 

3.3..;E+OO 
8.61E+OO 
.;.19E+OO 
/i.C'~F...,OO 

i.~fE+'JO 
i . 3 :_:F.. 0 0 
-.:-·:!~~OJ 

- • _:; ~. E • ~) ~ ~ 

·~. ' .. ~ . ::- ()() 

~) • I , : £- J .J 

? .... J;' 02 
-· 10~+ 
3.92E+02 
... 81 ~+02 
5.66E+02 
6.42£-02 
i.06E+02 
- --- Q'> 1.10r..+ ... 

8.t€E+02 
u t ., ;:- . 0 ., 
'- ........ ._.,. "-

s . .;..;E>·02 
c "lE~""' 0·- J~ 

7,8!F.-02 
- .. ~f£-'J:: 
r· • E?. E-. ·J::: 
~ . ··- """"' -... '"""!:.+J·.:. 
(' -. , :- ... "' ..., 
lr. ••••••• ' -

=· . I ,._~ :- • ,.., ,, - - ...,·.;. 

~- ;~~-.~::: 

~.a~·=:-::;: 
3.~;~E~02 

~.::-E~J:! 
3. ~ 9 E.;.~~ 2 
- c-- C.., ~.vi~~ -
,. -g ... ·c~ 
::.-.~ 1:.~ -
6 9

,., __ 0..., 
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B ~a~-c, . '...,- -
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-t • '-' ·J ~ .• ' 

5.57E•]J 
;I • 03 C: E- J 1 

EFFIC. CORRECT.: 01 
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';> '} : - • " • 1 ,, " - . .., 1 
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3 ·-;::--:"'· ~ -~-=--·]1 
- • .., f - ~· 1 .. • ::1 - .. 

3 . (: : :: • . j 1 1 . ~ ! :: •. j l - --- ' - ~ ... - . '.• • • - J 

~- . ~ :; E- :: 1 
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9 • 8 '-; E ... :1 1 
? . s 3::- :. 1 
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, ........ - . "' 
,., ,.... .. - .... 1 :r. ~-..,:..-·""" 
1 C,.- -~2 • ·vt.+ .. 
1 • (ICE • J 2 

... ,.... - ... - .. 
- ••• o ... - • • J 
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:; • :; 'i. '!: - : ~ 1 
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~ • ~ :: E •·J 1 
.. -t-· ···1 .:. . .:. ... ~ ' 
~.~:~E:..,Ol 
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J. : ~~E + 0 1 
') •. '~ ~ + J 1 
""·-~-
~~ • -l -H: • 0 1 
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TSI AERODYNAMIC PARTICLE SIZER 

FILE NAME: EPX2 10.004 01-01-1980 
LAST CALIBRATION: 01-01-1980 SN 149 SAMPLE TIME: 500 SEC 

CHNL 
( 

1 
? ... 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
1 J 
15 
15 
--.. I 

:s 
, 0 . .. 
:o 
~~ -· ,. r) 

~- .. -... . . . 
- I 
I • 

I _ .... . -. , 
..:t: 
:.9 
~0 . , .. ~ 
•.; '.1 
... -. ~ .... ~ 
~-: -i 
.. , = .. " 
:;s 
'l..,. I 

'.) ;; ....... 
:;s-r 

. ~0 
~1 
42 
4:3 
44 
l3 
~6 
~; 

48 
> 

DIA 
. 486 
.504 
.542 
.581 
.625 
.673 
-?3 

• I -

.ii1 

.835 

.897 
• 9 6 ·1 
1.03 
1 . 1 1 
1 . 1 9 
, 'J 8 .. . -
1.3R 
1 . -1 s 
] . ;. s 
] . -:- 1 
~ t: • 
4 ....... 

.. .. ~ .. 
V o - ........ 

r. ~ r) 

'," .. , ~· - . - ~ 

- . . .. - . ~ 
. " . - . ~ ~ 

= .. ...... --~· ... . . '-' 
., ,., .. 

1 • ":"" 

~ • ~·· 7 
1 , . " 
' • t: ~ 

:: , 
•.• \.I .J - . ,. 
: • i ~ 
;:, \,.' I) 

"• I \.'-

t.: , .•• 
11.· • ..; tl 
... -., 
0 • { .J 

- "3 : . .:. 
i • I I 
,. ~ ~ ... . ~ ....., ...... "" 
E.H'; 
9.64 
10.3 
1 1 I 1 
] 1 . 9 
i '.a 0 
.. - • I;• 

1~.b 

lLS 
1 : • ~J 

T -T·lC ll ........ owl : 

DENSITY: 1 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCEf\TRATIONS 
NUMBER SURFACE 

4.72£-02 
3.08£-02 
4.49£-02 
6.59£-02 
8.56£-02 
1.27E-01 
2.01£-01 
3.~:!£-01 

5.-14£-01 
i.49E-01 
8.86£-01 
l .O~E+OO 
1.20E+00 
1.3~ET00 

1 .. J -i E" 00 
] • :. {:[+ 00 
1 . r :n:." o o 
· =~r o·· l o ,. " ·4> V 

:. ~::£+00 

2.94£-02 
2.47£-02 
4.14£-02 
7.00E-02 
l.05E-01 
l.SOE-01 
3.31E-Ol 
6.50£-01 
1. 19E+ 00 
1.90E+OO 
2.59E+OO 
3.6iE,.OO 
·1 • 6 7 E .,. 0 0 
5.9iE+OO 
i.50E+OO 
9.01[.,.00 
l.O€E+Ol 
l.:jf+f;l 
~ "'J E r. , J • .;, - ~ "! .. 

1.~:£--00 1.:~S[T0J 

1 • : 9 E ~ c~ 8 ; • ~ 7 E ~ ~' 1 
: . ·, ?. '£- r. 0 1 . :. f. t: "" () ~ 
~ . ; ~::- ~- 1 ! . ~::~::~c~; 
~ .. ,.- ~, 

~ . ::-: - \.•.: j,f.-i£+01 
- • •• :- - ,, "! 
·~-- , .. "' .... - ... 

~ • l· ' .!:... ~ \.' .i 
~ ~-£ ~-
1.,,~ -l:.i ' !" ~ - ~ _,,.,t_"!"'.J) 

~ . ; ~. ~- ~) 1 ~ ~,':'"-'.· .. . ... .. - ' \.· -

~lASS 
2.19£-06 
2.08£-06 
3.i-1E-06 
6.79£-06 
1.09£-05 
2.02£-05 
3.99£-05 
8.42£-05 
1.66£-04 
2.84£-0-1 
~.17E-O~ 
6.34F.-04 
s. 68£-0.J 
1.19[-03 
1.61£-03 
2.08E-03 
2.€3£-03 
3.~1£-03 
3.i6E'-C3 
I '.' C-- 0 ·~ "'1.-. ....... :::.. ..,.) 

-i. Ef,E-0~~ 
.: : ') ;:-- (13 
11.4 1 '-~ ,, -

C . : 0 E- (! ~ 

[ • 7 ~- E - r~ ;: 
- '": l ~-, ·~ . " ' - , ...... - , ..... '7 t ~ ~i!. - . '.:· 

~ . t t: E - ~ ·~ :~ 

CUMULATIVE ~ 
NUMBER SURFACE 

1.90E-01 4.19E-OJ 
3.14E-Ol 7.71E-03 
4.95£-01 1.3GE-O~ 
7.60E-Ol 2.36£-02 
1.10£+00 3.8CE-02 
1.61£+00 6.~3E-02 
2.42E+OO 1.11£-01 
3.80E+00 2.04E-01 
5.99E+00 3.74£-01 
9.01E+00 6.44E-Ol 
1.26[ ... 0] ].01[+00 
1.70£+01 l.~~fTOO 
? lo£+01 ~ ?Q-·nn 
-· ~ -·- L"'VV 

2.71£+0] 3.05£•00 
3.29£+01 
3.90£ ... 01 
4.51£+01 
- ,,,F 01 ~ ... - .+. 
5.t9E~01 
€ l)'lr·o·· .... _._,.. ..i 

f.i(l'£~(.j 

i.:~'fT(;! - - , - , ... .:...,:.+\..; - ,, , - '· .. 
; I ~I~· :. - •• ! 

... 1 --...... ~ :.-+~·1 
,. ,~- # .. 

'=· • ' - .: - •. : J 
a..· •• ··-::-- ~ C·l ._.. ·.·--

-1.I:!E ... e~ 
5.4][T00 
6.~2£ ... 00 
8 f, ··- _, • , .. r..,. 0 ,.:-

l . V: E + (' l 
l.::~E·Cl 
1 • :. r:: + :: j 
~ ,. -- # 

~. t-=~=-+ .:] 
.. ... - ... 
.:.~.=.:.-:...! 

,. , ~ ':"- ~; : - . " -
. - . - . ' - . 

,. -~ :- : ~ ~ -. 
'1 .. -: -:---. , -. . - ...... 

~lASS 

::!.!iiE-04 
5.01£-04 
9.40E-04 
1.74E-03 
3.0~£-0J 
5.39£-03 
1.01£-02 
1.99£-02 
~~. 94£-02 
~.~IE-02 

1.2~£-01 
1.96£-01 
Z. 9~~E- 01 
~.3'iE-Ol 

r.~cE-01 
~.7CE-01 
l.lt:£ ... 00 
, - -... .,. -
~ • :. :; t.. + \; \) 
~ oor-;-00 .......... 
t'•. ::r- • 
.. • .... L:.. + L. C 
.... , ~; '7 ;- T. r.r ... - \.. '-' 

o - • - I• ,.._ 

.. · • , J .::. ~ • .. , L" 

.. i::-r .. ·.o 
~.~:.::-..:·:: . .:. . 
.... -~ .: . ~ .. :. -

. , - . , ..... ·:.-r .. 
·~ . : .: r - ~J : ~ . , :E •. :! j - . ~ ~ E- 'l :-: ~; I i ~F. T ~) 1 .. • •• t .. :~~ j .-.7L!."T( ... 
2 . -~ f: L- G l 
: . s ::.:£- -~; j 
,, ' • E- n .l 
~--sJ V 

: . ~: -; E- C; 1 
~ ~c.. t'"'- ,. ... .. . ... ... ..... u J. 

l . ~; -i ::: - (l l 
1 • 5 ~; E- 01 
l -·- ~l • :. ! t.- lJ 
1 •. ,. - ('1 ... .: vt.- 1 

].::;~E-Oi 
~ ')')~-01 .. . ---
l.:::t:-01 
1 • c: ~ £-01 
1.08£-0) 
c '.'9£-Q'J ..,...... .. 

.. .,~=-.,.c·J .:. ...... -
l . :: i E + (, 1 
1 . :: :. E ~ t: l 
1 • :: :1 E ~ (J ~ 
1.2jE~Ol 

l. 31£+01 
, ·~ s~- O·l -..... -. 
l.blE-rOl 
].60£T01 
l . 8CE+OJ 
::.OC:E+Ol 
:!.~..;E-r01 

2.30£"!"'01 
') -'~[. (11 
- • I ~ 'r 

'J - '·'E · 01 ,. • I- ~ 

7. 9 ~: E- 0 3 
,... ,. , . ..- ..... 'J 

e.:....·- t.- ""'""'' 
8 .. a:t:- 03 
8.9::E-03 
1 . 0 ~ E- {~ ~ 

:.J1E-Cl2 
J • :; rE-02 
l --r "rJ • :_, l. -l·-
J.ti7E-G~ 
I) (}cr_ 0 .. ~ ... . ~ .... ~ 

2.-ij£-0:! 
~.91E-C2 
'J 'I f\ - - 0· ? '-'•-Vt. .-

-l.OSE-02 
4 •..: .. ;:-- 0 ') 

"1 ...... ; ... -

~.47E-02 2.8GE+01 ~.94E-02 
i.SiE-02 3.11£~01 5.iiE-02 
i.i~E-02 3.~SE+01 6.96£-02 
i.iOE-02 ~.o:r~ol s.58E-02 
~.::~E-02 4.34["!"'01 l.OCE-01 
~ ~~~-o? 5 ()-- o· 1 ?~~-o, ··~-- ~ • •L~ l •• v- • 
0.00£+00 O.OOETOC O.~OE~OO 

2.~SE+C1 7.01E~02 8.53[-01 

t .. =.: ~ + (; 1 
9.C~Eor0l 

9.1~£-r~'l 
9 ') , . .- . 1 ... ~t-u 
<...: ... (\- ,, ~ 
;;; • ..) ~·!.. ~ ...... ~ 

9 . ~ i ~ ~ :) ] 
~ . .; J E + t~ 1 
9.49E+Ol 
9 • ·- 1'1 • :, "i!. ~V 

8.59E,.Ol 
9 • t~ .:l L + {; 1 
9.£9:t:~Ol 
o ":' 'J r + n 1 
~ • • w- V 

9.76£ ... 01 
9.8JE+Cl 
9. esE ... cn 
9.t;8E+01 
9.91E+Ol 
a o,- (.1 .., • ., ... t.+! 

9.9iE·Ol 
1.00£+02 
l.OCE·02 

... . .. - ~ ~ ... • .. ..,~:.T,·,i 

.. : . :·; ~ :. + ~ : 

.... :t:.~::j 
, - .. - .. -.), , ..... :_,.,.j 

J. :-:.:E~(.-l 
~ • : : F ~ ~~ 1 . .. ~ - . ; • .:J~+:"-.1 
~ • : -i I + c_; j . 

1 • 7 !. E ~ -:~ 1 
5 . c~ :-, E .,. u 1 - ... - .. ~ 

~' • - • t. ~ "- i 

f . ~~~E..;.~; 1 
5.!-:LE,.Ol 
6 , -- f) • ;,. ::. t. .,. \J 

C. 7·iE+Ol 
i . l : £.; ·)] 
i.f·~£+(.1 

H. C ~E ·Hi 1 
E:.ft:£+01 
~ . : t: E .,. (, 1 
l .GCE',.e2 
1 r'[ (\'l • \,ll- + 1,.,..;. 

~ • C :· ~.;.: · C· 
.. . ;· ~- .. , ..... ,. - . .. ~ 

.. .. ' - ,.. . 
!.!t!"t\..'1 

: • ~ £.i ? T f: ! 
• o • I..- "' ~ 

~ ...... ::..~'-!"',•! 

:.;::·~E~01 
, :.,· :.; :- + ( 1 
4 I •. \,-

} • S -1 t. + 0 1 
:.0~E+Dl 

:.:~t:+01 

~.57E+~l 
I H lE+ (1} - . 
:~.:.: gE + (1 1 
::· • 7 c~ E + c; 1 
. ., - E 0-i , .;. I + j 

~.3f.E+Ol - ~ .. - '\] 
~.:, .. ::..+v 
t~ . :i :. E + C 1 
7 • :. :. :r: ;- {I) 

~- • ~ :· ::- + {11 
1 • S ~·E-t 0::: 
1 • tar· E-r () ~ 

TSI AEROJY~AMIC PARTICLE SIZER 

FILE SA~E: EPX2 1C.OC5 01-01-1980 
LAST CALIBRATIO~: Ol-01-193C S~ 149 SA~PLE TI~E: 500 SEC 

DE~SITY: 1 

CH:\L [;Il. 

" 1 
'; 

3 
I 

.... .. 
f; 
-I 
u 
J 

u .. 
10 
l 1 
, 'I 
.&. .;. 

~ •t ._ .. 
1 l , ~ .. 

-. - , 

• 8 .. 
' I IJ 

.:c~ 

. 5 I~ 
• 5 81 

6')-
• - ::> 
.673 
.7~3 

• I I I 

t''l.:. 
•• ~ y "" 

. ~. ~~ 7 

. 96 I 
1 • c :; 
i . 1 1 . , ,. 
.. • '- ".j . ,.., ~ 
~ . - .... , ....... 
! • ._ .~ 

1 I ~ 2 .. - ,~ . .. ... . .. 
. - . - ' "" ... • 1 .. - ., 

.. ' 

. ~ ~ : - .. .. -

.. :.; - ._, 
_.) ._ ... - ,., ., .~ 
~ ·) 

J i 
32 
., 'l 
'-'V 

:q 
~~.) 

Jti 
'l-..., I 

38 
39 
-10 
·11 
.J 2 
.JJ 
-1 .J 
-15 
46 
.jj 

48 

: . -. I 
' I" :. - ... ·.· 

• l • .·, 

. . ,. .. 
:.. . I ·. 

i • I 
- '.· I 

·.; ~ - . ., 

... \; .-. 
·~ -

'l :: 'l ....... -.. -
._\ . ; .-. 
I • C iS 

.; . J 7 
Lt9 
:..0-1 
5.1:! 
5.8!! 
6.26 
6.iJ 
7.23 
I • I I 

H.35 
8.97 
9.6.J 
10.3 
1 1 • 1 
i 1 • 9 
12.8 
1 J. 8 
14. 8 

> 15.4 
TOTALS: 

OIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

COXCE:\TRATJO\~ 
\U~BER S~RFACE 

~.93E-02 1.82E-C2 
1.81E-02 1.45E-0~ 
2.7-jE-02 2.53E-O~ 
3.90E-02 4.15E-02 
5.80E-02 7.11E-02 
i.OlE-02 9.SiE-02 
l.OSE-01 l.iS£-01 
1.81E-Ol 3.~~E-01 
2.49E-01 5.~6E-Ol 
3.19£-01 S.03E-a1 
3.90E-01 l.l~E+OO 

~-~iE-01 1.51F+OJ 
- o~£ n· 1 9c-·o~ :') • ~· - " 1 • c t. ~ •J 

.: ~~r-n1 rJ :'f·(·n 
• J • r) ... - "" - • ..., ; . .. '·' 

f.91E-C1 3.08ET0f 
f:.llE-0~ J.67C:-..~·': 
c rJ3- c1 · ~~- c~ r:: • - [..- ' • ,J ~ ;_ ~ . ~J 

~-~~~-c1 -1.eo~·1o 
= CC.:"-"1 =. 'IE-r,n -.... •• _, .., - \1 V • -t . "" V 

,-:., • :J -~ F - ;~ l 
.: ()~:"-"~ ""' . \,.;: •. - ~ ... · . 
~ . :") ~ F- r; 1 

~. 7JF.+:!:; 
E . ~ 3 E- !; ~ 
i3 I = 7 ? - ,, f" 

~lASS 

1.3t:E-Oo 
1.22E-:J6 
., ·.ls:--os -. - ._ 
-l.02E-06 
7.tlE-06 
1.12£-05 
2.15E-05 
-1 • .t6E-05 
i.60E-03 
1.~1E-O.J 
l.S3E-O; 
:?.6!E-0~ 
3.f3~E:-;')I 
~ .. oa::-:).t 
t:.59E-'~~ 
8.-t~~-')-1 

1.07E-t'3 
'l "8 7 -" 1 . - - , ... . , 
: • 5,CE-C J 
, --- r.~ .. .. -~=-~··' 
:.:. . -'; e:-c 3 
r; •!'1~_ ...... - . ~- .. . . 

I -~'>=--r•• . --· ' . •~ I ~ :3 £ - ... ''. :: I f: ~ :: - c ~~ 
--~ . ~.:; :~ =-- ·') l • ·i .:. ? - :: . ; ~ f. :::- ') -~ 
·: '1·~=-"' '-' .. ., '-'- ...., - 7 . J ~; : .... : :; . 2 -· :: - c :.c. 

:::.9:E-Jl 7.JEE-~f ~-~6£-~3 

~.~:E-:1 7.3~E·O~ 3.73£-CJ 

Cl'!-Jl'LATJ\'E% 
Sl~BER SlRFACE 

2.62£-01 l.i~E-03 
4.25£-01 8.51£-03 
6.iOE-01 1.51£-02 
1 Or)- 00 ~ -~- ('? • -1:.+ .... ~:~=-- ·-
1 • 5 ·1 ET 0 0 ~ . J I F.- 0 2 
'J 1-- ·~o - o,~ o'J ~· leT~ I. ve- -
3.1-IE.,.OO 1.17[-01 
-l.i6E+OO 2.C6E-01 
6.99ET00 2.~££-Gl 
9 o-- "() - -~- c· • c = t. .... \I :. • = 3 c. - . J 

1.3JE+01 C..~~E-C1 

1. 73E·C: 
.... 18£• ~~ ..:. . . ,. ·) .. 
~ €9- ,..] -· ... :_,.., 

~~ . ~:.:!:- 0! 
3.i7E+f;l 
;.33E+C1 
·1.8-iE-~! 

5.~9£-f.: 

;;.e~E·~1 
t: ·~ ~ :- - . ·. ~ .., .. -- "" . 
,... -·=--.j c ... , •· . 
- • : 1 :. ~ ~- : 
7.~7=-(l 

i.i7E-J~ 

8 • c: 3 ~ ~ ~; 1 
8 ~::;, ~ •. , 1 . -'"""- , ... 

1 r,~-·o" • - . ~ T (J 

l.i.5E•JO 
:2.-t:!E+CO 
., •· .. - · c· o ..... ..:. ..: :.. -r ! .. 

l.:i?.+J1 
f: • 3 C E • Cf.\ 
t.:.~~~Q:~· 
- . '= ·:: ~ .. t~· ) 

~~. ~ ~ .::- ::c~ 
~ -~=-·:-: 
- • • • - T .... • 
! ~·:.·':"_,., 
• I - ' ,I .J. 

l. ; :::.-:-~:: 
... ~~ : ~ ~ ~ .. 
i. :~· ;:'+'·: 
~. ~E·(.! 

::.~~::+C~ 

~-ii~F-r.l 

l.SOE-01 
1.5JE-C1 

- ". ;..• !=" o'\ "· 3 3 t: t:' '' ') 8 ' I '; ,, I I , V ·J - T •J ·.... • , \,; -- ,J •.J • '1 "'' - T '-' .., 
~: ' ~ ~. 1 - . , "' - ' •; . 

i .OlETC·: 
6 -·r -· • I 0 + ~; \j 

-t.liE-~3 
• •l 6 =-c l 
~·- - .., 

1.32£-01 €.86£.,.QG ~.65E-C3 

l.~JE-01 i.41EorGO 5.~0E-03 
1.09£-0l i.56E~oo 5.92£-03 
9.80E-02 7.85£+00 6.60£-03 
u ~?E O? 8 ~?£ oc - -o~ c-
., •• M - - .o_ + '·' -- J 
8.95E-02 9.56£+00 9.28£-03 
8.60E-02 1.06E+Ol 1.11£-02 
7.92E-02 1.13E+Ol 1.26£-02 
i.86E-02 1.29£+01 1.56£-02 
6.61E-02 1.26E+01 1.63£-02 
5.87E~02 1.29£+01 1.79E-02 
6.25E-02 1.58[+01 2.37£-02 
5.65£-02 1.65£+01 2.66£-02 
5.11E-02 1.73£+01 2.98£-02 
4.85E-02 1.89E+01 3.51E-02 
~.88£-02 2.20£+01 4.39£-02 
4.34E-02 2.26E+01 4.84E-02 
-1.i5E-02 2.85£+01 6.57£-02 
4.08£-02 2.83£+01 7.00£-02 
O.OOE+OO O.OOE+OO 0.00£+00 
1.12E~Ol 3.84E+02 4.98£-01 

8. t:l~E~Jl 
a.;:3:::-ol 
8.e5E+C1 
8. 9 t) E + 0 1 
9.06£+01 
9.15E-r01 
9.:!3E+Ol 
9.31E+Ol 
9.39E+Gl 
9.46ET01 
9.53£+01 
9.59£+01 
9.6.JE+01 
9.70£+01 
9.75£+01 
9.79£+01 
9.8-IE,.Ol 
9.88E+01 
9.92£+01 
9.96E+Ol 
1.00£+02 
1.00£+02 

::.t::::;-~1 

2..77::~01 

:.!.~.:::+01 

3.l~!:T01 
3.3-IE•Ci 
3.5~£+01 

3.itE+01 
-1.01£+01 
j.:!9E+Ol 
-1.58E+Ol 
4.92E+Ol 
5.2-IE+Ol 
5.58£+01 
5.99£+01 
6.-I~E+01 
6.87£+01 
7.36£+01 
7.93£+01 
8.5:!£+01 
9.26£+01 
1.00£+02 
l .OOE+02 

~lASS 

2. i~~E-0-1 
5.18E-C-l 
9.'i6E-0-1 
l.i8E-03 
3.~iE-03 
.:: ='>£-03 . ... ""-
5.~HE-OJ 
• 0 8 r 0 •J 
J. • "J -- -

:J. -llE-0::! 
.~.8·~£-CZ 
9.5:!E-C~ 
1 ... s::-c 1 
~.:!iE-01 
.1 ? ., E C 1 
·) . -..., . -
.t.f)flE-Cl 
€.~5E-C:l 
~:. H)F.-,':1 
~ . 1 o :: .;. c~ :) 
1. :lE~t)C) 
1.-;:::~r~· 
•' ... -- - -- . ! : .:. ~ .. ; l 
'. I~ •. 
- • ~; t :: - .; l 

' --" • •; =.T•~f") 
J. ·~:--:· ·) . - •.·· 
~ . ·~ lE~ C:; 
:::.liE+CC 
- e··- :J. ..... "- - . ~· • .. _T .... / 
' to.: .• - ~ ., 

:: I ..... ;) .-.- T 1_.; ~) 

- ~c--·c·· • I ~ t_. ~ 't . 

~ . J .~ E..,.:; •J 
u ') ~- 0-w._ .. c+ tJ 

1 • u -1 E + 01 
1.16£+01 
1.29E+Ol 
1. -l·lE+Ol 
1.63E+01 
1 .85E+01 
:?.11£+01 
'J 4 'J E · 01 _ .... _ 1"' 

2.i5E+01 
3.11E+01 
3.58E+Ol 
4.11E+Ol 
4.71E+Ol 
5.42E+Ol 
6.30E+Ol 
7.2iE+01 
8.59E+Ol 
J.OOE+02 
l.OOE+02 



N 
VJ 
w 

TSI AERODYSA~IC PARTICLE SIZER 

FILE XA~E: EPX2 10.006 01-01-1980 
LAST CAliFRATIOS: Cl-01-1980 SS 1~9 SA~FLE TI~E: 500 SEC 

CH:'\L CI.\ 
~ . I g € 
1 
'} 

:3 
I 
... 
" 
c. •. -• 
~ 
:? 

10 
1 1 
• '1 

~ ., ..... 
1 I .. .. , 
.. 
... 
~ 1: . . 

...... .. ~ 

I o 

, .. , 

, .. .:. ~ 
,. -- ., 

,. -
, .. ,~ -·-
~ :~ 
·;," .._ V 

:q 
~{ ., , .... 
'I 'I ,, •) 

i3 I 
., -
,J ~ 

36 
3i 
~~8 

.501 

. 5 12 
• 5 81 
.6:?5 
.(;i3 -.,., 
, I - v 
o I I I 

8 .. -. ~ . , ... 
.897 
• 9 F, I 
1 . 0 .?. 
1 • 1 1 
] • 1 ::l 
].:!~~ 
1 1 ;; 
_. 'V .• 

. I ~ ! • :: 
, ~ r; 
) . . . ' 
: . ~ 1 
• "' I 
• ' I 

: • ~-4 ~· 

1 • ' 
-·"-. . , ~ .. ... -·. 

- . I .: 
";.:, - .. ' ' 
1: ~ ) - .. ·.· .. .'"':.
"' .. ~ ; 

'I
... • - I 

"I =: 'l 
•.• • V-

~~ • 7 8 
I I' .. • "' r:. 
I. j 7 
L f;~ 

3.0--1 
5 .. J:! 
5.~:! 
6.2€ 
6 • i :3 
~ .., "1 .. -"' 

3 ~.J ; • ; ; 
·I 0 8. 35 
·l1 R. 9; 
-12 9.6-1 
43 10.3 
.J 4 1 1 • 1 
-15 11.9 
:16 12.8 
,, ; 13. 8 
·18 1·1 • 8 

> 15.4 
TOTALS: 

DE\SITY: I 
DIL. RATIO: 1 :1 EFFIC. CORRECT.: Dl 

CO:\CE\TRATIO:'\S CC~il'l.l. T !':E % 
~·:~leER 

1 . 56E-02 
1 1 1£-0'l • .. •J ... 

1.6-lE-02 
2.~0E-02 
Z.i~t:-02 

3.38£-02 
I • ·1.1 E -0 2 
5.9';E-02 
6.9GE-02 
7.~1S-~:2 

! . I8E-C~ 
7 • ~ -1 ~- ~~ 2 
~.::lE-C:! 
- ,~ -. - - I" "l • . !:. .... 
I.' ., ., :- - , • ., 
\w" •• .,._- '-'-

.·; 1 •t: I"\") 

• a " ... - ' '-

~ .. -::1~-r~ 
.v • - ·; ~- n ~ 
~. ·:::-···2 
·~ . ;,..• i?- \: 
.. -.. ·-'" . ' : - - ., . \ . -.-- ~- : .. · •"': 

SrRF . .\CE 
9.i5E-03 
9.03E-03 
1.52E-02 
2.t5E-02 
3.36E-02 
--t.82E-02 
1.28£-02 
1 .1--IE-01 
1.5!E-01 
:. 9~}E-0 l 
~.19~-01 
., ~'C'-01 -•u1~ 

:;.~~S-t:'l 

3.-I:;F.-I'Jl 
~ . :! .~ :!: - 0 : 
;-=.tq:.-ot 
:.?2E-C! 
F..72E-01 
-.69~-(! 

'·, . :>) F. - () 1 
• f'! : -=- • . , :'": . . . . . . . . . 
; • ] ~ ~ .... I')(· 

~fA SS 
i.29E-'Ji 
i.59E-Oi 
1.3iE-CS 
2.3iE-06 
3.50E-~6 
5.-10E-05 
8 :-or:-r-.~ 

• • ""' &..- ..... "" 

1.--tiE-C~ 

2.11£-05 
, O~E--. .:: - •. _, . . l ~ .. 

3.5~E-C5 
-t.~OE-85 

5.9~tE-C~ 
f3.S~F-:;~ 
Q ') ~ -:-- ,, : 
....... - .. - ..., .... 

1.:7?.-~~ 

l.:.iiE-C~ 
:. 792:-'1-l 
: . :.: (_) E"- c ; 
~ • 3 .~ E- •'· ! 

:' • 1 ~ F:- ' l 
~ • 1 .":'. r- - - .: 

,., ''I B-R ... \... r., 
5.59E-Ol 
9.6--IE-01 
1.5~E•OO, 
" .,o--.co ....... or. 
3.36E+C'O 
-1. 5 7E+OO 
e.t6E~oo 

5L:11E+OO 
1.08E+Ol 
l.J.:;E•Cl 
!.€:!£+('1 
1.~9E•Ol 

:.18::•01 
~--L~t.•Ol 
:!.-:-5E~o~ 

3.cs::: ... J: 
3.3S?.:+C: 
.~ • f) 9 :: ... 'J 1 
J.G2::+::·1 
-l. ::9?.•r j 

t.~:~-::+"'1 
~ .. J:,::-+'! 
I • . • . .. 

~ • : ~ E - ·: : L • :. : ~ - 0 C· ~ • ~: i :: - ~ · ! ~ • :: ~~ E: ~ ~: L 
- .. - '..., 
·., I • .._ .:. - j-

• •• , - ~ r• 
.. • ... - - t. , 
' .. •. - '.•-

7 =."' :-- ·"\ .. . . -"- .. -
::.:::::-c:: 
7.F:2F.-r.2 
7.:8E-G: 
6. 7:;E-02 
,, - .... - 0" c.o..:.::..- .. 
6 -·E 0,., .:1~ -, ~ 

E.CiE-02 
~. ::!SE-(J2 

1 . 7 ~ F • .; (: 
: . t ~; E - c: ~.· 

~. DC-:::•0~1 
..... -- ("" .;: • ~ : c..~ ) :, 
•l 5 ' - ")" .;..,~t.•lv 

:.soE~oo 

· o·-·oo ,) • l c. ... 
3.39E~OC 

3.96£+JO 
~.21E+OO 

-1.23£+00 

7 . 1 -l::- ~ 

~. • 2 :: C: - :~' I 
~.'}lE-f.! . . .. - ,. -
! • - .1 :. - '-· .! 

1.-!~:::-ru 
1 ,. ' - ·· .. , . c ·-t !:.,- ...... ~ 

1.90E-CJ 
2.30!:-0J 
2.88£-03 
3.30E-03 
3. 513 E- 0~ 

- • 6 ;- - 0 ,, ' - - E • 0 0 t ., 1 ;:- - " 3 ~.1 - ~ ~~I I . 1•v - v 
- -c~ 0"' 6 1--·oo - ('\-- '"''1 
:-, • ' ~1 t - - • ,:) t...,. l :i • ~ , t. - ll ·) 

5.23E-G2 €.5~E+OO 6.81E-03 
~.olE-02 6.42E+OO i.21E-03 
1.3~E-02 i.!OE+OO 8.56E-03 
3.86£-02 7.3-IE+OO 9.50E-03 
3.02£-02 6.63E+OO 9.23£-03 
3.28£-02 8.29£+00 1.2~E-02 

2.i4E-02 8.00E+OO 1.29E-02 
~.65£-02 8.95E+OO 1.55£-02 
2.35E-02 9.17E+OO l.iOE-02 
3.00E-02 1.35£+01 2.69£-02 
2.4iE-02 1.29£+01 2.7€E-C2 
~.82E-02 1.69E+Ol 3.90E-02 
2.28E-02 1.58E+01 3.91E-02 
O.OOE+OO O.OOE+OO O.OOE+OO 

2.79E+OO 1.80£+02 2.65E-01 

: : ~-= ... ~~ 1 
• I V ,_ '• I 

.:~.~~E~c~ 

e.:~~·c1 

t: . I :3 ;:- + {) ~ 
6.71C::•C: 
6.96£-Cil 
i.:::nt:+Ol 
i . ·~ I E + C 1 
i.iiE+Ol 
i.89E+Ol 
3.08E+Ol 
8.2iE+Ol 
8.4iE+Ol 
8.66E+01 
8.82£-t-01 
8.98E+01 
9.12E+Ol 
9.23E+Ol 
9.3-IE+Ol 
9.44£+01 
9.54£+01 
9.62£+01 
9.i3E+Ol 
9.82E+Ol 
9.92E+Ol 
1.00E+02 
l.OOE+02 

S t·R F ~:::E 
5 . ·1:? E- 0 3 
l .0-tE-02 
1 8 o=-o" . ·-~- -
~ .,-r: "" .. • L.Ow-J~ 

5.liE-02 
i.i8Z-O~ 
1.18F.-Ol 
l.P.lE-f;j 
~.65£-01 
3.;1::-r.J 
1.~3£-01 

6.2-lF..-Jl 
E.l::~-01 
1. (;-~?+!~() 
1.~:::.+;10 

1 . ~ 5 F ..;. (~· :: 
1 • ss:.+~; r 
~. :.: :.- ·~·:· 

:: . ~: : = ~ -~~ .~: 

:? • 1 ~1 :. • CJ ·; 
~: • 7 :.: = .. -, - - ·~ 

.!,..:.::•c! 

~lASS 

2. 75E-::. ~ 
. E·- o~ .... . ... - .. 
"" • ' 1 .. . 

l.Q~E-0J 

1.9iE-C2 
:.l.:!SE-03 
:.32E-CJ 
8. c ~ E- 0 ~~ 
l .. J ~ E- C ~ 
., ,., • ;-- n. ') 
---1 ..... ,,.._ 

3.~9~-0~ 

~.~1E-C2 
f '"! ~::- (',... ·-·&- .,_ 
E.~lE-0:.: 
1 • ~ : ~- :) 1 
!. !~;~-Cl 
i .~2.:::-c: 
::.~:-:r-e: 
;__' • 1 :.: t - (· 1 

,. ,. - ... 
·- • - ~ ::. - ' l 

:- • I~ ;.:. ::- :.: i 
;...· ··--:-_-,, 
•. • •• - .a. 

·.~t:-,,: 

: -:- ... P·, ~ r- .. :- .. r·· ·-·- ... --·· 
.... .~ . ·- . . .. . - .. ·:.-- ,. :;, :- ........ :" . - .. - .. . 
-· '.-: = + ) .. ·- -
~ . r-: - ! • . ) ,~ 
1 • ~ 1 E + ;~· : 
1 ,, -- . - .. 
.~.t..~ . .,.·l 

1 • -1 -t E • ~ : i. 
i ·. f ~ E • C: ~ 
1 ..... - -1 ov-it.+:; 
') lr. 8 ;:' • :-11 - • I ._ , \..,.: 

~) 'l ~ -t. + •) 1 - . " .. . 
, :"::-• .-,1 ... \.) \.• ._ . l.,. 

~ ~"£~01 ~ • •• ~ T'J 

3.28E+Ol 
3.6--IE+OJ 
-1.03£+01 
4.44£+01 
4.81E+Ol 
5.2iE+Ol 
.. -1;:-•0' 0 o I .., · .1! 

6.21E+Ot 
6.i2E+01 
i.4iE+01 
8.18E+01 
9.12£+01 
1.00£+02 
1.00E+02 

. ,. -.. - - ..: ~ • ... 
~ t: -: ':"' .... , . -. 
... . . . , -· .. 
J • :-: : ?. ... .-; --
:.: • ~-' ~~ ~ .. c: ..... 
•• ') '1 t:"-·- ;·. -. . .. - . ., ,. 

·~ :.. .~ :-- ...... t 
•, • • I - ' • 0 

• .. - ::- ~ 1: .~ 
·I • - -

~ . 1 I E • :~~ ·.: 
c. ,.--.r,·· 
1:;. -- t.-•J., 

7.~fE+OO 
c !:;(';:- 0') Cl • jl__, ; ....... + . 
l.CIE+01 
1.27E+Ol 
1.~·:2E+Jl 
1 .20~-t-01 
Z.12E+Ol 
:!. l8F.+Ol 
., u.,-.._01 
l,. • ,.., .;., t,T 

J.29E+Ol 
3.i8E+Ol 
4.36£+01 
5.00E+Ol 
6.02E+Ol 
i.06E+01 
8.53E+Ol 
1.00E+02 
l.OOE+02 

..... 
TSI AERODYNAMIC PARTICLE SIZER 

~ 

FILE ~AHE: EPX2 10.007 01~01-1980 
LAST CALIBRATIO~: 01-01-1980 S~ 149 SA~PLE TIME: 500 SEC 

DENSITY: 1 

CHNL 
< 
1 
2 
3 
4 
5 
6 -, 
8 
9 

10 
11 
12 

. 1 ~' 
1 ·1 

. , -
I .&. ;) 

l 6 
l -; 
l 8 
J g 
~ ~) ... 
- J 
, ? 

,, "l 

~ i 
~J :::. 

.. (: - ·.· . -
, V. 

:.H 

DIA · 
. 486 
.504 
.542 
.581 
.625 
.6i3 
.723 
.777 
.835 
.89i 
.964 
1.03 
1 • 1 1 
1 • 1 9 
1 • :: 8 
1 • 38 
1 • 4 8 
1 . ~- 9 
l -, . : ~ 

1 • F ~ 
1 ,... ,. . . :--.. ~ 
,.. . ,, 
- • l -
'} ,. t.~ - . - ..... 
... , : ~ - . . 
- • • I 
,_. \. . -.' '-" 

'J ~ •.·. \.. . 
., -
~ • - I 

·~ =. "; 
' . " -
' . - ~; 

·.,') l.~·t; 

: ~ 1 -1 • .~ : 
·.;•: -~.(~ 

:~ J ~ • (• ~ 
: ... -1 :. • 1 :: 

=~· 5 ~ . ~:! 
• :~ 5 (: • ~ 6 

~~ -; ( • 7 ~~ 
'J Q ";' ') ·~ ·-· ....... . . - '-' 

:~ y i . 7 ; 

i 0 ~ . :~ 5 
~1 8.81 
:12 ?.61 
·1 3 l 0. 3 
1·i 11.1 

·~3 11.9 
·l 6 ] 2. 8 
~i 1~.8 

13 l-1.8 
> 15.-l 

TOT .l: LS: 

DIL. RATIO: 1 :1 EFFIC. CORRECT.: D1 

CONCEf\TRATIONS 
NUMBER SURFACE 

1.58£-02 9.78£-03 
8.16E-03 6.53E-03 
1.26£-02 1.16£-02 
2.04£-02 2.1iE-02 
2.68E-02 3.28£-02 
3.~2E-02 4.87E-02 
4.44£-02 7.30£-02 
6.JlE-02 1.16£-01 
6.44£-02 1.41E-Ol 
i.OlE-02 1.78£-01 
i.28E-02 2.13E-Ol 
i.fiiE-02 2.59E-01 
i.f1E-02 2.9iE-Ol 
i.~8£-02 ~.59E-01 

8.16£-02 4.24£-01 
o l 'r_rl" :::. .1 nE-01 . . ..., - ' '- , ...... ~ 
9.J~F-02 E.2~E-01 
o ~~~ (J? - 9 1 r Ol • . • r:• t ... . -:- .._ I • , ....._-

~ ·-r ('n ~ ~~- 01 . . :: .... - ...: c .• o, . .t.,- _ 

~.:~r-~~ ?.~SE-01 

E • ~ :· !: - {} :: : . 1 C<E • C~ t~ 

MASS 
7.26£-0i 
5.49E-07 
1.05E-06 
2.10£-06 
3.42E-06 
5.46E-06 
8.81E-06 
1.50E-05 
1.9iE-05 
2.66E-05 
3.43£-05 
4.4iE-05 
s.s1r-rs 
7.liE-05 
9.10£-05 
1.2iE-r..; 
1.5iE-0--1 
2.10£-0-i 
~. f·2E-C·~ 

3.0~E-C4 

: • £;:::! E- c~; 

CUt-tULAT I \•E ~ 
NUMBER 

5.itE-01 
8.i3E-01 
1.33£+00 
2.0iE+OO 
3.05£+00 
4.29E+OO 
5.91E+OO 
8.l3E+OO 
1.05£+01 
1.30[+01 
1 -·-·oJ • :-• I .t. , 

1. 85E+Ol 
2.12£+01 
2.·UE+Ol 
:!.ii£+01 
3.0.;E-01 
"'.\ ~(.':"+01 ' ..... c,_ 

., -~- ~'!] • f- .. -\. "· . ' .. -
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