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L 

'i 

o f .  turbines to':.'shut~:,Off Tlow:I~ in~ t~l~ :p~ 

, o p e r a t i o u .  An:-tnstall,ltion:ofJ{thfs~,,~. 
7,.~ 

flow'with ~. the ', valve; .: consequent ly',"J~he 

closed,.position. 

. Since -~any of..these', vaive~.~, are _,u~i 

t ion of,. power, :: the' headi;: 

Previous 

indicated 
. "'- ~: 'L': '~,. :~ ' .; 

, :B . i~o t ln ,  

:a~ total.hea ~.of : a p  "/550~.: ' 

reducing the?:loss':.th~gh;,:,butterfly:;valve,. ':! Tow a~s-;i~=h~'i 

convent ional~ typ 

; v a n e s ,  which, have:  t h e , ~ e f f e c t  o f  • s t r e  ~ l i r . i n g  ~ t h e  
. . ' . " . " ( ,  

• open position, reducing,.the turbulence:caused ..by 

le 

with 

.:des!gn',-was,new,~:, i n f o r ~ t A o n  concernlng~: the i rel 

tlonal,~nd..new design-was, lacklng~ ~so-~'the proh 

c h a r a c t e r i  st i cs of: the.vatve:~,was~ Eiven ~.to~the~ 

- "- .C: 

:' %:;1:1: 



the, ~ d i ffe rence 'r ~ i n ~" head 

~hes e t e s t u :~ shoved ~a ~I 

• i'or "a conventlonal ~lea 

a saving of ~ ~.6 pereen 

laately 0.I0 of aToot 

second. 

Th@. d i f f e r e n t  ~ b u t t e r f l y  

11 

n o ~  be d t  e ~ e e e d ,  h a r e .  !, ' ~:. ii: I'I~: : (~:!... 

T h e  ~ e a u i p m e n t  c o n s i s t e d  :.of..~ie~ ::ROOt~ir~:blOwe, i' 
on :~he ~ , i n t a k e .  : T h e / d i s c h a r g e  ~wae,:!!ithrou~h~ a~;~;  

' 5 - i n c h  ~.eheet . m e t a l ,  c o n d u l  t ~,whtc~(:>if,O~ed :the~:,u~ 

The con.t cted 

."f i x e d  . t a t t o n a r y  ~ in  ~:theii f u l l  ~o~en"ii~Os ~ i !~fOn.  I~"A 

p l a c e d ~ . d o w n s t r e a ~ :  f~Om:i, the v a l v e  ~,and ,~,i~iezomete:, 

• f i g u r e ; E .  

~ r e e e u r e  m e a s u r e m e n t s  

t h e  m o d e l  w e r e  made~ ,v i th : ,a  ~ 

~ l e e . o a e t e r  p r e e e u r ~  

r e a d  • d i r e c t l y  ~ ' i n  f (  

te ~.c o n n e e '  

•1••'• 

t afi: (i, ii 

, . , ~ ! ~ "  : , , . 

The ~ l o v e r ~ u u e  

• l l g h t l y  ~ more ~ h a n  ! 

d t t i o n e .  ' In :  c o n d u c t  i n ~ : t h e  ~ t e n t ~ .  !:the~:~bl0wer-,.was ,~ l t '~ , t  

h e l o t r y , a c t u a l  ~ t e s t t n ~  '>to , a l l o w  t h e  ~:~tem~ratu~re~, " 'I~ ~'~Of~,the'~,~v 

e e r e f ' u l l y  ~ z e r o e d .  " '  ~ : °  ........ " " " ~" " ~ '  . . . . . .  ~ . . . . . . . . .  ~ " "  " ! :~ ' '>  

-.The first tern t - c o n e  ~.ted .~ ~the.i~new:;i, 

i n  : t h e  a p p a r a t u s  .~, and .~ o%tainir~.~' t h e  : p r e s s u r e / . a t  !:~the 

0 

i~were r (~ 

:i :i::: 



," :,.?hi-s,~:@Toee~ 

,and identieal:'tea~in~s~ve~e..." . ...... ,~ ,:,,:y,..~ . . . . . . .  .. o b t a i n e d . , i n ~ . ~ e |  

' " 

:::, .,.,.,.~. :..., Redi~atil¥,. ' ol 

dlsturbin~, .: ......... :~' ": 

e o n s e o u t  ive,-"~ns ..~Vl-th~ ~ h i s  ::~l"e~t~:' : ..': :: ~i::, ,:: 

'On:: s o  o u r i  

b e e  au~ e 6 f  ~!ei~rcums t Ins '  e s  ~:~ ~eeul  ~ar::  t,o . : s O m e  ~, 

. - k • 

s ~ r , ~ m l l n l m ~ : - - . : m i ~ h t  ~:bs : ! 1 o ,  t :~I f':-i-.t)~e' i 

r.ounded-~ instead:: " -" ...... :' :: "' '" :" .... 

t u r b u l e n c e . i n  t h e  / . l o w ,  : ~  : :  :"":::" 

a b l e  .. e f f e c t  ~: on~-the~ h e a d  i l o  s i e l  ~.thr 

t e s t s = ~ r e .  ° e a r e d .  ~ h e s e : ~ t e s t ~ ! i : ' d i d  :n, 

i t h  ~ t h e  : . s h e ~ o - e d P e ~ : . . y , ~ = : . " _ : ~  - .  - ~ o ,  - ::.: !. :::,~- . . . ~ , : - : - ~  - 

:~l 'e 
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The ~Ioss,vlth le~ ....... 

velocltyi head "~ in '  the  

wlth.lesf 2,~was:. 21.~ ~ercel 

r e ~ r e s e n t e  a~very.~.:saall  !di: 

• . . . .  ~( "~  . - . . ,  

~- 5 feet. . '., ' . . . .  r . . . .  ' 

T~e ~,loss wlth~ le~ ~:] 

leaf I. There wa, no::,attem~t ~ade~to'~;~la~e~ai!ii~ben 
t h e  v  ves t o  ....... : roundin  

l o s s e s  when the  a~proach!  f l o w  ~:wam::not.~recti l inear 

S'/~': " . ' ; ~ ' ~  :~., 

~.Ioss ,,when.;it. is . c o n s i d e r e d  . . . . . . . .  " 

~:.., 

i~i ̧ -~ : ~i~:.~: 

In • i e w  o f - t h e  :: f a c t  ::th&t~: t h e  ~.. pres  sUreS~z~i/at,~pl 

e n t l y  h i g h e r - t h a n  t h o s e  a t  ~pi .ezometer ~ , ,~ . l t  ~:~|eemu 

pe r f  o rmance:  c a n  ~e-  ob rained:  f tom i~an ~ins ~ l l a t  to~ ,i 
d i a m e t e r / I s  p l a c e d  between..:~the-;valvei 

As & m a t t e r  of :record.":' 

the  t h r e e  types .  O f ~ l ~ u t t e r f l y  

Air~ Di sohar~e 

L e a f  ~ 1 ~. 07 
Leaf i 2 ~. O~ 
:~m' 3 ~6,o7 
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