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7.11 A submersible deep-well pump delivers 745 gal/h of water through a 1-in Schedule 40
w
pipe when operating in the system sketched in Fig. 7.18. An energy loss of 10.5 Ib-ft/lb
occurs in the piping system. (a) Calculate the power delivered by the pump to the water.

(b) If the pump draws 1 hp, calculate its efficiency." ‘P' - P Ho ..E.‘%.%
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7.16  Figure P7.16 shows a pump delivering 840L/MIN. of crude oil (sg = 0.85) from an underground
storage drum to the first stage of a processing system. (a) if the total energy loss in the system is
4.2 N *m/N of oil flowing, calculate the power delivered by the pump. (b) If the energy loss in
the sucti@_g_i_pe is 1.4t\{ * m/N of oil flowing, calculate the pressure at the pump inlet.

6’?'\] (9)-\ L. Figure P7.16 B
- g —g
f‘\?“pﬁ(} 6"’0 e lpd ?2" 9 3 K Pq 3 Airat 825 :P-I- ?

ON S = O.R 5 1000 - o 2.
P = &850 3.

Pl
i\ V| T’
\6 ' g A Yo +ZZ+

IA
sy (25-2)+h,_

865 ‘;N Oil pump and tanks for Problem 7.16. ’“3 fh
= + 5 4.2 | £ = e00®
M= Toesas m " i
s
ha= 4894 + \S® (= qumw\_t__éfﬁ—:/
hp= N\264~ 6ot Z
o
(= 0.9 gec

? = \"A Y @, Y - L//
- (meud @)
400,94 L‘:ﬂ’-— '(o.ow i )

- Y i A"’r_ .
C T = 13.73 -ﬁi—-—w/s';"“; —s 1373 KW
Bee-




Db aoptrivuned. ..

b .
- 2 -
f v _ 5 V3
Ftzrgs —ho= grtZs By
1)) b
3
\/_..L? O.0w e —nz
3 - mz = {),zﬂ)Q 3-‘-"—’97';/’1 .L.—-— See.

—> DN Sch HO pipe
Tabkle 5.\

Flow B o3 2
zod0. %/

/;""

m

- /. '
?';. %Z{Z/".‘Z’) ;""é"-—]"o..s

| CXAE = ) LBl N ,,.m"‘
il =
> :(og g)k.j’" &l )[ Sm = 9@ (5\/?{3

N 2 - OG 3 — Lt I\J'MB
- (@,3.?8 lim' ) S~ i 73

&NM ““““““

-& 83
?3““ —4S. ecwﬂ.k_s_, —=> U5, 90 qu

pn®

o

e~




OoDU
MET 330 Fluid Mechanics

HW 1.3

7.22  Figure P7.22 shows the arrangement of a circuit for a hydraulic system. The pump oil with a
specific gravity of 0.90 from a reservoir and delivers it to the hydraulic cylinder. The cylinder has
an inside diameter of 5.0 in, and 15 sec the piston must travel 20 inches while exerting a force of
11000 Ib. It is established that there are energy losses of 11.5Ib-ft/Ib in the section pipe and
35.0 lb—ft/lb in the discharge pipe. Both pipes are 3/8 inches Schedule 80 steel pipe. Calculate:
/ The volume flow rate through the pump
Vb, The pressure at the cylinder
\// The pressure at the outlet of the pump
Vi, The pressure at the inlet to the pump
“Z  The power delivered to the oil by the pump
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7.30  Water at 60 OF flows from a large reservoir through a fluid motor at a rate of 1000 gal/min in
the system shown in Fig. 7.33. If the motor removes 37 hp from the fluid, calculate the energy

losses in the system. p—
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7.35 Shows a diagram of a fluid power system for a hydraulic press used to extrude rubber
parts. The following data are known Tedle FA

V(.30 X624 ) TSEONF 3w Scle ko
a. The ﬂuld is oil (sg = 0.9¢3 ih

%’.5"3 o3 Flow Rake
b. Volume flow rate is 175 gal/mm — O5\D2 -$<':L
Rz O30 = ‘2 } |
c. Power input to the pum p 1528.4 hp 1
DEU NP ST = I}ﬂ%éﬂ‘g&' DT W Seh MO
d. Pump efﬁclency is 80 percent. frlow Rale
e. Energy loss from point 1 to 2 is 2.80 Ib-fi/lb. —_—(.033e (-" g\" ------

("’ﬂ“\tb’

f. Energy loss from point 3 to 4 is 28.50 1b-ft/Ib. G _ Nk vl by} W

v g. Energy loss from point 5 to 6 is 3.50 1b-ft/Ib."
Pump [ .'_‘i -in Schedule 40
3-in Schedule 40 2| ; , steelpipe ;
steel pipe { \
J.I 1t T
2+ =P
e 201
Reservorr
R X v
\ v\ ?{, 4
ST e ———— — - S —
O~ | v 2
T i = A &

4
V= & 0,390 S 2 B
/ 97&2 0.03396 ¢4° ~ 'L Sec




| gy
17,35 ’ K 0,370 5, Y 3
6™ B, OBREILEF " T Ass
%__(S';\,l{e:‘_{/) + h
Rl Bl b) ‘95 AL,’«—C 4
— KR

//)] '75 G'\' \';- M
\’\l - ‘.l (’l—- - Q(Q%:_};: [2%0*23 5"1'3‘;-\

S
'A,_\é.,

==l p = O ldex = 3 got 4 D5 UD R

he= S12.47 8

% ?@‘\\@XQ

(J= 0,390 T2 =
Yo = 58.03

L gL b
‘PPS - l@’HQQ e

r\)g." L\AY: Q

s
= Y, Q)

Fe b
\2 MG sau

(Famorse

hy = §52.U3 $+

h

€



oDuU
MET 330 Fluid Mechanics : HW 1.3

Professor Crocker is building a cabin on a hillside and has proposed the water system shown Fig
7.38. The distribution tank in the cabin maintains a pressure of 30.0 psig above the water.
There is an energﬂp_g:s of 15.5 b ft/lb in the piping. When the pump_is delivering 40 gal/min of
water, compute the horsepower delivered by the pump to the water.
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