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The U n iv e rs ity  o f  New South Wales

WATER RESEARCH LABORATORY

Report on Tost of Six Inch O rifice  P la te s  and 
C a rrie r  'Tubes.

1, D escrip tion  of Test

The s ix  inch o r i f ic e  p la te s  in  th e i r  accompanying c a r r ie r  p ipes 
were received  on 20th December i 960. T ests  were c a rrie d  out on 
C a rrie r  Pipe N o.l, O rif ic e  P la te  S e ria l Number A129.61189 on 5 , 1 , 6 1  
and on C arr ie r  Pipe No,2 O rifice  P la te  S e ria l No,A129* o i l88 on 
6 ,1 ,61 ,

The t e s t  was c a rr ie d  out by connecting the c a r r ie r  tube to  a 
s ix  inch diam eter w ater supply p ip e lin e  w ith a s ix  inch  diam eter 
"Saunders" valve downstream of the  c a r r ie r  tube.

The c a r r ie r  pipe in  each case comprised an approach leng th  o f
20 diam eters upstream o f the o r if ic e  p la te  and 5 diam eters downstream 
of the o r i f ic e  p la te .  Tappings were loca ted  a t  sing le  p o in ts  in  the 
pipe wall a t  a d istan ce  D upstream and ~  downstream#

In  ad d itio n  to  the s tra ig h t  leng th  provided in  the c a r r ie r  pipe 
an a d d itio n a l s tra ig h t  leng th  o f 6-in ch  diam eter pipe was provided
8 d iam eters in  len g th  upstream  and 4 diam eters downstream making a 
t o t a l  s tr a ig h t  leng th  before the o r if ic e  p la te  of 28 diam eters and
9 diam eters downstream of the p la te ,  A gate valve was used fo r  
i s o la t in g  purposes only a t the  entrance to  the u /s  len g th . The r a te  
of flow through the m etering pipe was reg u la ted  by the  "Saunders" type 
valve a t  the downstream end o f the o u tle t  s tr a ig h t .

The volume o f the b a l la s t  tank was obtained by weighing in  batches
the  amount of water in  the tank . In  every t e s t  the weight of w ater 
c o lle c te d  was 1175‘g' lb s . in  the b a l la s t  tank and approxim ately 800 
lb s , in  the weigh tank . The time fo r  the  accumulation o f each batch  
was obtained w ith in  0 ,2  of a second by a stopwatch, The periods of 
c o lle c tio n  ranged from 300 seconds to  70 seconds according to  the r a te  
of flow. The flow r a te s  were ad justed  by use of the  "Saunders" valve 
and time was allowed fo r  each flow ra te  to  become constant as in d ic a ted  
by s tead in ess  o f the manometer d i f f e r e n t ia l s .  The o u tle t  p ressu re  a t 
o r i f ic e  p la te  was monitored by a p ressu re  gaugo. The o u tle t  p ressu re
a t a l l  tim es exceeded 23 f e e t .



2.

The d i f f e r e n t i a l  head a t  th e  o r i f i c e  p la te  was measured u s in g  
a simple a i r  w ater manometer fo r  heads in  excess c f  6 foot* Two 
“C a s s e lla 11 micromanometors woa?u adopted to  read  d i f f e r e n t i a l  heads 
o f 30 in ch es  and lo s s .  The upper a i r  loop was through a v a r ia b le  
p re ssu re  a i r  r e s e r v o ir .  The su rface  o b se rv a tio n s  were made by 
observ ing  su b -su rface  p o in t gauges through eye p ieces* The r e s u l t s  
are  ta b u la te d  in  Tables 1 and 2 o f  F a r t 2 on page 3* The read in g s  
fo r  head a re  c o rre c te d  to  a tem peratu re  o f  60°F i:i column (3 ) ,
The d isch a rg es  were c a lc u la te d  from th e  b a tch  w eights and th e  b a l l a s t  
tank  w eight ( a  c o r re c tio n  was made f o r  th e  v a r ia t io n  o f  the  b a l la s t  
tan k  w eight w ith  tem pera tu re , column 4)* The r e s u l t s  were then
compared w ith  p re d ic te d  d isch a rg es  su pp lied  by B ailey  M eters and 
C on tro ls  (A u s t,) P ty.L td* The p ro d ie te d  d isch a rg es  were su pp lied  
f o r  d i f f e r e n t i a l  heads o f  120 in ch es , 77 in ch es , 30 in ch es and 5 
inches* The d i f f e r e n t i a l  heads observed in  th e  t e s t s  wore a s  c lo se  
as i t  was reaso n ab le  to  o b ta in  them. For comparison purposes the  
computed d isch a rg es  were ad ju s ted  to  the  measured o r i f i c e  heads 
u s in g  th e  square ro o t r e la t io n s h ip  between d ischarge and head.
The a d ju s ted  flow s are  shown in  Column p-

The d iffe re n c e  between th e  recorded and computed d isch a rg es  i s  
in  Column 6* Each t e s t  was rep ea ted  and th e  average d iffe re n c e  
between th e  recorded  and computed d isch a rg es  i s  in  Column 7.
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2* Tahlo  o f H esult s

TABLE I.,

C a rr ie r  Tube H o,l O rif ic e  P la to  ?To*A129-6 ll8 9 .

l i
Measured

Head
inches

2*
Temp

e ra tu re
°P

3.
Head

C orrected  
to  60°P 
inche s

4.
Discharge

rb s /h r

5*
D ischarge
computed

lh s /h r

6.
D iff

erence
per

cen t

7.
Average
d iffe ren ce

p er
cent

4*918” 73.5 4.911 17,979 17,836 -0 .7 5

4.971" 76*0 4.964 17,989 17,932 -0*32 -0*53

29.948 76° 29.898 44,004 44,007 +0*01
-0*31

30*166 76° 30.116 44,441 44,166 -0*62

78*61” 75° 78.48 70,989 71,301 +0.44
+0.3 0

78.64" ,,_Q
h 78.51 71.199 71,313 +0.16

119.90 i f 119.70 87,658 88,055 +0.45
0.29

119.90 i f 119.70 87,931 88,055 +0.13
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Table 2^

-■..r".*1'**'*’'*""'1
h

Measured
Head

jncbes

a,
Tomp*

erature
o _

?

Head
Corrected 
to 60 F 
inches

4*Pis-
charge

lbs/h r

5#
Pis*

charge
computed
Jbs/hr

6t
Diff*

ayeiioe
per
Qont

7*
Average
difference

per
cent

..̂  m fiinjii, ,|j j ii A iwii'xi f uu»4u

5.^58 78c 34647 19,234 3,9*101 • 0,70

5,56a 79° 5*5?i . 18,930 18,938 ♦0,04
- V .1- Hi

*"UM  f

38,608 
3?,646

78°
78°

32,546
324584

45,938

46,145

45,856
45,883

•0*16
-0.57 #0^37

79,38

78,70

76°

76°

79.19

78,56

71,850

71,219

71,530

71,244

**o, 45 

40*03
- 0,21

119,40

119,64

75°

75°

119.21

H 9.45

87,288

87,527

87,762

37,850

+o«54

+0,37
+0,45



3* Accuracy

The tim in g  o f th u  weighed d isch arg e  was accu ra te  w ith in  one f i f t h  
o f a second and tL. w eight measurement was accu ra te  to  one h a l f  o f  a 
pound, The tem perature  of the- w ater was read  to  A ll vo lum etric
read in g s  were convert. ,! t  ..- weight measurement on the  “b as is  o f  62.42 lbs* 
of w ater nor cub ic  f>ot a t  $0 !•',

The o v e ra ll  accuracy  o f the d ischarge  measurement i s  therefore- 
-expect eu to  he “between -  0#3 no r cen t fo r  th e  high d isch a rg es  and 
-+ 0 ,1  por cen t f o r  th e  low d isch a rg es .

However, hecauso o f  the  d i f f i c u l ty  in  m easuring a c c u ra te ly  th e  
head d iffe re n c e  a t  th e  o r i f i c e  plat-..- f o r  low heads the o v e ra ll  
accuracy of measurement i s  crycot^dto be -  0 ,3  ^ e r cont throughout 
th e  range of 5 ” to  120”,

4* Conclusion

The o r i f i c e  p la te  and c a r r i e r  tube have been c a l ib ra te d  fo r  
heads o f from 5 inohe?-. to  120 inches w ith  an o v e ra ll  accuracy  o f
£ -0 ,3  por Cent, In  a l l  c ases  (except one a t 5 inches head), the  
d iffe re n c e  h  twoon th e  a c tu a l  an! those  computed by B ailey  Meter and- 
C o n tro ls , -A u o tr^ ia  P ty .L td , f a l l  w ith in  th e  above e r ro r  l im i ts .




