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Problem 8.78
Water flows from a tank with a very short outlet pipe. Estimate the exit flow rate. How could
the flow rate be increased?
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Solution:
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>V, = Y 2 = ( /(3;0 ( 2)) 57 =3.33m/s
(A 5 mm
[1+K (Al)] l1+(0.78) [—(3500mm2)H

Q =V,A, = (3.33m/s) X (350 mm?) = 1.17 x 1073 m?3/s
Improvement:

(1) Add a diffuser.
(2) Round the entrance.

IProblem 8.105|

A pool is to be filled that has a 1.5 m diameter and is 0.76 m deep. The pool is located 5.5 m
above the water source which travels through a 15 m long, 1.6 cm diameter hose that is very

smooth. Neglecting minor losses, how long will it take to fill if the water pressure at the source
is 414 kPa?
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h’lT = (?) - (gZZ)
LV?
hy, =h +hp =h = D2
D1 Ly
(%) - Gz = 155
41 414000
- 2D (; —g7,) _ [20016m) (*fo00- — ©8D(55 +.76)) _ 087
fL f(15m) Jr

pVD 10007 (0.016 m) _ 0.87
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V =651m/s

x (1.6 cm)?
_ X6 651 m/s) = 131 x 103 m? /s

4
7 X (1.5 m)?
¥ =(0.76 m) X % =1.343m3
v (1.343 m3)
== = 1026.5s

Q (131 x 1073 m3/s)

‘Problem 8.120‘

Determine the smallest standard commercial steel pipe that will allow for a static pressure to

be greater than -6m H2O gage.
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From Table 8.5, I can know that the inside diameter for suitable commercial steel pipe is
52.501 mm.

Problem 8.129)
Calculate the minimum pressure needed at the pump outlet for a 38 L/s flow rate and the input

power required if the pumping efficiency is 70%.

PV ps Vi
th=Zhl+zhlm=<?+71+g21>_<F+73+gz3>+AhPumP

vZ vir L
Ahpump = gZ3 + 7 + 7 I:fE + Kent + Kgoo + 2K4_5° + 15 + Kv]
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m e
Q-V;= 4.84? — Re = 4.25 X 105,5 =.000015 - f

Ahpymp = (9.81)(122) +

37 48471 213
: [f +.75+.7+z(.2)+15+.z]

2 2
p
b= b Y, = (2 +7+gzl) (;+7+gzz)+Ah,,m

P2 = pAhpump

Wy en = MARyymp = pQANyumy

W — Wp,th
Py

Pipe, D = 100 mm
(aluminum)

Total length: L = 213 m

Joints: 15, each with

KJmnl =1

122 m

Pump

Gate valve, open

]

Solution:

2

PV ps Vs

vz ver L
Ahpump = gZ3 + 7 + 7 I:fB + Kent + Kgoo + 2K4_50 + 15 + Kv:|
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m e
Q-V;= 4.84? — Re = 4.25 X 105,5 =.000015 - f
( \ 2

1

= e 111
—1.8log (%) +21'?—F;1
\

( 2

= 4 — =0.0116
0.000015\" 2.51
~18log|(=57—)

3.7 4.25 x 105

\

Ahpymp = (9.81)(122) +

372 4842 213
: [f +75+7+2(2)+15+2]

= (9.81)(122) + 3772

= 2370 m?/s?

2
p
b= b Y, = (2 +7+gzl) (;+7+gzz)+AhpW

P2 = pPAhyymp = (1000 kg/m?) x (2370 m?/s*) = 2370 kPa

Wy = 1Ay = pQARyym, = (1000 kg/m3) x (38 L/s) X (2370 m?/s%) = 90.1 kW

W = Wy, en _ (90.1 kW)
n (70%)

: = 128.68 kW
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