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53 Water flows through a long, horizontal, 
conical diCiuser at the rate of 4.2 m3/s. The 
diameter of the diffuser changes from 
1.0 m to 1.6 m. The pressure at the smaller 
end is 9.5 kPa. Find the pressure at the 
downstream end of the diffuser, assuming 
frictionless Row. Assume also, that the angle 
of the cone is small enough that the flow -. 

does not se~ara te  from the walls of the m I( q . - -  

diffuser. 
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5.12 Refer to 1'5.4. \Vatcr a t  IOC. 0 0 ~ s  up I%I,Q& C& ~ = ~ o Q C ,  r-- Y.WC( ~ l m ~  
pipe ,I 5 ( 5  sl long. 10 mm diameter) and 
along BC' (3 m long. 30 mnl dianletcr) ;,I 
1.75 i d / s .  I S  thc mc&urcd Ijrcssurc ai  A is 
250 k 1%. and ihc pipc friction llcad loas L,= 5m,  @wn' Otovm 
bctwecn A and L' is I .JS ni. find the 
pressure oi (: Neglcct cncrgy lossc,\ LkS 3m, D&= %urn = 0 1 0 3 ~  
caused hy (tic diarnctcr change and hcnd 
a1 M .  p, = 250)~-Qe I ( d f ) , & ~ S ~  
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5.14 Water at IS"(' llows up a 24-rn-long 
conical pipe with iu ccntcrlinc sloping at 

w&&T= \ 5 t I  if= 91793Wfm3 
3" to  the horizontal. At its lower clld the 2 2 
dii5m~tt.r is hOO rnni, thc watcr pressure is c m \ - ~ $ ,  a= V ~ ~ \ = \ I ~ * ~ >  = ( s3 ,1x0 '6  e3 

4 
- 

04.0 kPa, and the velocity is 1.3 mis: at i t s  
upper, outlet end the diarnctcr is 450 IIIIII  

+ = 
and thc watcr pressure is 78.4 kPa. Firld thc 

Q = 0.3615 m3(< 
shear stress at the wall. assuming i t  to hc 
nonvarying. (Il i tzl:  You m:iy usc thc 

'&I- - VF D.%%% 
mean dirinleter t o  lind thc p i p  friction "2 = no? ~~Tlrp.~~")?- 

hcad loss.) 
f 2 =  W ~ C &  v1=2.31 Y k  

Dz= qgl w 
I 

7- 
v,' -R$ = (t tsL +% ) 
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5.20 Watcr is fluwing at 12 m3is through a long Q= f i ~ ? / ~  AT =6.(8OC +o.(b'C 
plpc. The temperalure of thc waler rises 
0.18T \+hen heal is ~rarlsfcrrccl tu thc walcr 
at the rate of 4500 kJls, Firid thc hci~d loss in 456&~- - w 3 t - r ~ ~ ~ -  - - -  - &-b~ - Gk 
llle pipe. 5 WirgM A t  
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5.22 A pump lifting water at 3.5 cfs adds 
35 fr.lt)/ll) t c ~  tllc flow. The  suction linc 

~ = 3 . 5 + ,  
diameter is X in. and at intake (clc\~atic~n 

I b 
.35O It) the walrr pressure is 5.2 psi. ' f i e  
discharge line J i a n ~ c t c r  is h in. and at oul Icl 
(elevation 37U f t )  the water prcssurc is 
3.5 psi. Due 10 cold wcarher, 7 ft.lb/it~ o f  
thermal enelgy (heat)  arc lost 10 the bz= din 
environment. Fi~ld thc changc (rise or 
fall'?) in wa1t.r t r~l iperature bstween 
intake and oullet. Assulnc the specific 
weight o f  the water remains constatit at 
62.4 lb/f~.', - - - El. 350 3 5  g 


