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Report Bocl?

Report  _on Loss Coof f  io le n t  a o f  I Valves \and^3Bltrt l a g a . fo r  
Asbes to s  Ceggnt P lgea

deport "by* K • H« Y allen tin*
Dates 106060

In troduc t io n
'*

T ests  on f i t t i n g s  fox* use w ith asb esto s  ©ement pipe® were under--
rk^zt a t  the Water Research L aboratory on b e h a lf  of James B a rilo  Pty.

C.*ho f^ ttx u p s  'u n l i s t e d  of o a s t iro n  b@mi% mils. da*--
\ I '?•:*t  xon ang les o f  9^ ' ? O  aei. 22^ \  tess?  c ro ss  ju n c tio n s  and
- -;o3 fo r  4 In,, «nd 6 in<. pi no® ar.d asb es to s  cement bends w ith  o.soo:..;r.K* %v-tj i f . t r c  jo i n t s *  oot>;-. w ith  d e f l e c t i o n  a n g le s  o f  90 r f o r  4 i n .  
■: ;.'e, if?.?.* £•’ t t i n g s  were to;-ied aep?r»telyo

L .^fv:.JtC  T est

The f i t t i n g  was in s ta l l e d  in  an a sb esto s  ©ement p ip e lin e  o f  
ece\rsr»p&nding nosdnul &im$ w ith  rubber r in g  jo in t  So In  o rder to  
Ci-̂ sc/f- the  o v e ra ll  lo se  produced by the f i t t i n g )  th a t  is$  tho lo c a l 
Vrn:& p lu s  the  a d d itio n a l re s is ta n c e  lo sse s  due to  n o inm if© red ty  o f 
flow down stream  o f  th e  f i t t in g *  head lo s s  read ings were taken ever a  
Iva&t'k o f  twenty f e e t  upstream  of th e  f i t t i n g  and over a  len g th  ©x« 
ten d in g  from cr*e foo t upstreega to  19 f e e t  downstream'o f  the  fitting* - 
The ?.j.ffe rence  between these  two head lo s se s  was taken a s  th e  lo s s  
II. due to  the  f i t t i n g

The flow r a te  was determ ined by means o f  an o r i f ic e  plat©  and 
d i f f e r e n t i a l  manometer in s ta l le d  w ell upstream  o f the  t e s t  lengths* 
m<L th e  flow  r a te  was con tro l.led  w ith a valve downstream o f the  
fcefcir. lengthen

https://doi.org/10.4225/53/578824268edbf



The io o s  and QTOtm ^m ettons^w sre  te s te d  - f o r  s t r a ig h t  th rough  
'■vt- rb% and f o r  flow s around th e  ?0V anglesp w ith  the  o th e r  openings

bloriked o f to  0

The lo s s  c o e f f ic ie n t  E i s  defined? from th e  eq u a tio n  * K —»
5W  ,2  • “  "’S

a s  k -  r ± ; d  
Q2

where A i s  th e  a c tu a l  a re a  o f  the  a sb es to s  ©ement p ipe  used© Bbr 
th e  4 in© f i t t i n g s ?  th e  actual, p ipe d iam eter was in©* and f o r  
th e  6 i n 0 f i t t i n g s ?  in-

The me©b v e lo c i t i e s  o f flow ranged between § and 12 fp a  and th e  
w ater tem pera tu re  was 60 F0
R esu lts

The v a lu es  o f K decreased  s*ith in c re a se  i n  v e lo c ity ?  th e  doeroar. 
being o f the  o rd e r  of 10 p e r cen t over th e  range  from 3 to  12 fps© 
T ypical v a r ia t io n s  /<r$ in d ic a te d  i n  Fig 1 which shows the  cu rves f o r  
some o f  the  4 in© fittings©
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Fig l e  L o g o  c o e ff ic ie n ts  o f 4  in 0 f i t t i n g s  fo r  asbestos
ee.nent pi pes0



hSo&n va lues o f  T. fo r  each .x:itting? over the rang© of t e s t '  
TC‘Xoojf'is?-s?-. a re  shorn i n ' falsie I;c -These values correspond &pprox»» 
l a t e l y  to  te e  values fo r  a v e lo c ity  of 7*5 fps®

ffB pi 1 ; ' r- -

Kern -i£.f ■'?£0 ’ poef f i J C
.*££d &  ■.. i f ’ ~; 1;i  -

'- '' • - c la 6 im  c

i - v: ■-.' . - -'■' •'.• r :f I f
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B i.v irh t throujh. Go 15 3 0,13
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4 i 0<-.I  o fire e t  lens
S tra i ;1 • f  tfcrou gh 0,15 * 0:1}
90° o f ':rco 0,02. 0o$)p:

5® Get® Valve
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fu l ly  oven l . ~■ ■ v .
|  0,16 if 0,16

, ftcrxyentti : ’
fhe head lo se  due to  r f i t t i n g  clspsnds p rim arily  upon i t s  geo&ettCd 

form sad to a le s s e r  eite& t upon the roughness o f i t s  inner mtrfae% jtfcer 
n a tu re  of W& jo in ts  aod Vm Re-molds lumber of the flow® O t h i n - f  ' 
y o l i i ^ t f r s f  notably Jteij (Ref* l )  sid  K o ta n  (Ref 2) hare found, tbs*  in  
rov.jsli -oinerv there  i s  l i t t l e  v a ria tio n  of the  io s a -c o e ii ic is n t  •rritL 
Reynolds: .tfaMprsr* - "S,- V- ■ . . ...'.■ . - r.

flse e f fe c t  of the  geometric fari: i s  to. produce;turbulence looses 
resu lting- frcca s oporatior* o f  the i ’io« from y the  w alls a t  changes in  tialx 
alignment ant f rp s  edey motion fret tip b y  secondary flows® ' ■



Tf i s  -rw xlcrslt tv i a . -■'■•; d iv e rg en t da ta  availab le ; in  tbo
"■ w1 vw'-w<0. j l ';  ;rw ww •• :■ to  vV hdw  g e n e r a l  design  in fo rm a tio n  on  
..wwr-v. .,, i..a ;,ii',-(xgw, -vvw, x-s tost©  ap p re c ia b le  wifitx'orpuw
'■v-ww obtained  w ith  t e w x  c: bitwrrpw v*i.doh wore supposedly idonfeiorl 
but which on Qaassiination wnro found to  d i f f e r  in  dim ensions and in  tb s  
xww,l (y o f su rface  f  in i  who

For a yCT bond* the r e c u l t s  o f B aij and o f  Hoftoan a re  commonly 
quoted© A ooinpsxdson o f f ig u re s  based on th e i r  work w ith  those 
ob ta ined  in  th e  present- tresis, i s  shown belowo

Pipe d iam eter _ 4” 6M
K atio ^ S S & J |S y p |J A  2.25 " l „60pxps 'da {.'■))J

F e ij (oaosl'h w ires k
0,Gj 03" f t )  0ol8 Do22

Ilofrijan ( I arun * rough
e c u in ita )  " 0o29 0,32

P resen t t e s t s  (o a s t iron*
k'"> Do 001 f t )  Oo32 Co 34

I t  would c-vppec-i/ th a t  the  •/; Inon proposed by Hofmaa a re  in  f a i r  
cgxeevoni w ith those  of tho  pre©«nt tests©  For p ipe s iz e s  o th e r  
than  4 in ,  and 6 in .-« i t  i s  adwieab'le to  e s tim a te  1C from th e ' Hof man 
c h a rt f o r  rough pipes.? :;etpr r  than to  adopt th e  p resen t t e s t  values©
TLo howren (•harts fo r  r: woo to. r--.n& rwiiwh wipes a re  reproduced on. po4£X 
o f  ‘b h ^ rx w x n p  Kwhrwulwerf' (ilbJtJimen pub lished  by John Wiley and 
Sons lp 5 0 ) ;>

For a s in g le  m itre  bsnck a coasnonly quoted value f o r  th e  lo s s  e©~- 
e f f i c ie n t  i s  I d -  \fx;rwvo the -re se n t t e s t  gave a value o f  1 , 33? a  
f ig u re  ref/eh inoXr.de ̂  hzw of fa c t  o.&klcssee due to  th e  joints©  The tm> 
m itre  bend value o f 0C py in d ic a te s  a. s ig n if ic a n t  red u c tio n  in  comparison 
w ith th a t  fo r  the  s in g le  o itro c

For ga te  v a lv es  f u l ly  open the- lo s s  c o e f f ic ie n ts  a re  a l i t t l e  h igher 
than v a lu es  quoted in  standard  t e s t s  {eog© King ‘’Handbook o f  Hydraulics*”) <
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