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5.102 Water flows steadily down the inclined.
pipe as indicated in Fig. PS.102. Determine the
following: () The diflrénce in pressure p, — P
(B) The loss per unit mass between sections (1)
and (2). (©) The net axial force exerted by the
pipe wall on the flowing water between sections
(1) and ).

e
(a) The difference in pressure, - B, may be obied fomm the

manometer (see Section 2.6) with the fuid stapis equation
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(b) The (055 per unmit pfii/ tebwen sechons(1) and(2) may be obterred
with €5 579, Thus
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() The el avial e cxerted by the pipe wall on the Hlowing
watey may be obfuiied by using the Gxial Componend of e linear
momentum eguchion (€5 5:2). Tus v the Coubsl e Showm abive
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S0 Wate i suppliedat 150 Vs and 60 s
10 3 hydralc urbine dhrovgh 3 inside -
amete inlet pipe s indicated n Fig PS.119. The ﬂ
arine icharge ipe has s 4 finsde diameter,
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The static pressure a section (2), 10 f below the
turbine inet, i 10 n. Hg vacuum. If the twrbine

develops 2500 hp, determine the rte of loss of Ry
available energy between sections (1) and (2). A 1':‘"’“
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V= VA =y 0 (z/zzfr)(ﬁ') = £

I 4 I 5

From &1

7 — & M)/wm?ﬂ

power lss = (1% i{’)ﬂ”? ) g
—EEY | ey )
b -
(s 4 o (11 ) [(mm).mnj }‘
slg. £t

- 25004

o

power loss = 30 hp

S 126



[image: image3.jpg]54

116 Water fows by graviy from one e 1 anoher ac
skeched i Fig. P5.116 3t the scady e of 80 gpm, What i+
he loss in avalabe cnery ssociated with this fow? I this
same amunt ofloss i asocatd with pumping the i from
ihe lowee ke t e higher one 3 he e flowrte, estmate
the amount of pumping powe reguired.
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For the flow fom sechon (@) to secthon(b) Eg. 502 leads 4

loss = §(2,-2,) =(2.2 T4\ 5oty (1 o\ st b |

9(eu 2 r (o 9(;4.,.@) plegs

4

For pumped Flow Hom sechon b 4 sechon & & 582 yields

Wiy 083002 + /:ss]sﬂﬂf;?)/ﬂﬂé}[{‘?zi‘

netin

41610 1
or . - o Ak, 2.024p ag |
Woay - = 5 ==
et in




[image: image4.jpg]e (8 th levaton . (b e pressre ifcrence aros |
ihe turbin, c (e) the Aot expected 1 h tubine were |
remone |

Wlisiny control volume A ard the [
eguat 58] we gett
FE o

i Loy, e f-zwg,/,’:

[ 25 T
Br a frbine, "r?'l’-’ and Fom bg. 555 we get
b= Vot T iy L) gm
78 (24 ) (20 &
Since @ =4V we lm i{ )
PR RS e Ny
A s rfaa) y
7 PAREES
Then frmm L T g 5 # .
amahe Wb (25 G )t I = GG S
5, (eaf) =

(Y B onbrot votume B the enersy eguahon yiobls
Pop =th =29t i f)= 275 14
G4tk #J)(V IR
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5.120 A liquid enters a i machine a sec-
tions (1) and (2) andleaves at section (3 23 shown

bz

in Fig. P5.120. The demsit of the fluid is constant Sacon 21

at2slugs/ 0. Allofthe flow oceurs n horizontal
plane and is frctionless and adiabatic. For the soton @] ==

bove-mentoned and additiona conditions in- Y rias
dicated in Fig. 5.120, determine the amount of _.Z T Section ) e
haft power imvlved AsiE
HIGURE #5120

For the Hictionless and adjsbatic Flow throngh #is fluid machine
Eqr 564, 5.65 and 5.7¢ Jead o
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