Problem

6.79 Qil with a specific gravity of 0.90 is flowing downward through the venturi meter shown
in Fig. 6.33 . If the manometer deflection h is 28 in, calculate the volume flow rate of oil.

4-in

Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

1) Incompressible fluid
2) Isothermal process

Data and Variables:

Ad= 3.4l ¢ n®

59.= 0.9
S&n:{S,SL]
h=1¢m
Procedure Calculations
Vazu 4
S y)
7% p sz = B
0.9 Zg
Va=42-322-14-s/2
Ay- [2.566m® 4 A/ 52 bs/)/I§

V4 - ”%Lf' 1‘1‘/5
D= UK+ [2.566 /(U = [.033 HY

Summary:

Materials:

Analysis:



Problem

6.82 Oil with a specific weight of 55.0 Ib / ft3 flows from A to B through the system shown
in Fig. 6.35 . Calculate the volume flow rate of the oil.

Sources:

Mott, R., and Untener, J. Applied

Fluid Mechanics. 7th Ed. 2015
Schedule 40 pipe

Design Considerations:

The following must be
assumed:
1) Incompressible fluid

Schedule 40 pipe 2) Isothermal process
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Data and Variables:

Sl‘/o: 56 ”0/7["'3
5W”:52~‘-(— Ib/¢’

Procedure Calculations
\/B:q, V4 Q2= 24in
£2.u
/é N . 55 ‘8mM = 75.m,
15-2U4 = (3 3¢ VAZ/Qy
Ap- 12.566m* Va= A 2-32.2+) /p33/p = 0-€34 fiy
Aa= 3.lul6 "

D= 12566« 0.634 /12"
P:: 09.9065 'F‘fa/.ﬁ

Summary: Materials: Analysis:




Problem

6.91 To what height will the jet of fluid rise for the conditions shown in Fig. 6.39 ?

VI N VITITIIIIIIII
Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

1) Incompressible fluid
2) Isothermal process
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Procedure Calculations

Jet height = 2.6 - (045 + 0.07¢) = €T § m

Summary: Materials: Analysis:




Problem

7.11 A submersible deep-well pump delivers 745 gal/h of water through a 1-in Schedule 40
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.

Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

) 1) Incompressible fluid
120 ft 2) Isothermal process

casing

Data and Variables:

he=10.51h-/])
90 = 62U b 442

Well level

Calculations

Procedure

Y-
Na = B o 0.6 = 2228 1bf

P (Y45 3.7 x0 %= 00277 £4Ys
— 22298 -62.4.0.0277= 3u% |bft/]y

POM/c/ =07 /—“0

0.7
-

—

o 7070

Summary: Materials: Analysis:




Problem

7.16 Figure 7.21 shows a pump delivering 840 L/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 Nm/N of oil flowing, calculate the power delivered by the pump. (b) If the
energy loss in the suction pipe is 1.4 Nm/N of oil flowing, calculate the pressure at the pump
inlet.

pz: 825ehy Vl | O Airat825kPa Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

1) Incompressible fluid
2) Isothermal process

10 m

Data and Variables:

%90 0,46
Suction l/
pipe e — 3
O= 0.0/ m/s
DN 65
Schedule 40 % - g . 33g5
Procedure Calculations

25
h,4 = 23998 + 145+ 4.2 = UT.64 m

11764 - 8339 ooy = 13.73 kW

) f

(A
= §.3985(-3- —%— - Lit)

Py = - Lo, 4

Summary: Materials: Analysis:




7.22
Figure 7.26 shows the arrangement of a circuit for a hydraulic system. The pump draws 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 in 15 s the piston must travel 20 in while exerting a force of
11000 Ib. It is estimated that there are energy losses of 11.5 Ib-ft/Ib in the suction pipe and 35.0
lb-ft/Ib in the discharge pipe. Both pipes are 3/8 -in Schedule 80 steel pipes. Calculate:

a. The volume flow rate through the pump.

b. The pressure at the cylinder. pramgmm 0

c. The pressure at the outlet of the pump. e sy
d. The pressure at the inlet to the pump. oinde |
e. The power delivered to the oil by the pump. " Do

20in in15s

:(oz [5/:)//22); 0.136y f4*

‘5903 O,C{
= 0.036Y - 20 - 3 0{ ~ .
{,5_,2) 0.015 #/ A= 5 n
_ looo 7 Te IS
YT BoerL lp)ft

A’li 20 .u

Ps=
3= 5690 +(0,‘]. gz,q) .(/0 +35)°',_3ﬁf = 077 ps,

FD: (0.9 . 62y) [-5-,,'5)7[;1! = < ( pc

o671
0.7- (2.u

I

FIS+ 115436 < 14 78 A

= |U9% (09-62.u)+ 0.0S

pO(/l/e/:. |77 5 H/b/; = 739 HF



Problem

7.30 Water at 60F flows from a large reservoir through a fluid motor at the 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.

Purpose

Drawing

Fluid

Motor Gate valve

8-in Schedule 40
steel pipe

Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

1) Incompressible fluid
2) Isothermal process

Data and Variables:

he=37 hp = 293691,

Procedure

(069
0.3 Y72 -ul g
19360
62.4-2,227

21

[/

= luf.y

z
- g5 -

27-32.2

Calculations

~léy = 17.? -H.

Summary: Materials:

Analysis:



Figure 7.36 shows a diagram of a fluid power system for a hydraulic press used to extrude
rubber parts. The following data are known:

. The fluid is oil (sg = 0.93). Fo = 9.93-62.4= 5% [b/,ﬁ,t3

. Volume flow rate is 175 gal/min. 3

. Power input to the pump is 28.4 hp. = 0.3

. Pump efficiency is 80 percent. N=0.%

. Energy loss from point 1 to 2 is 2.80 Ib-ft/lb.

. Energy loss from point 3 to 4 is 28.50 Ib-ft/Ib.

. Energy loss from point 5 to 6 is 3.50 Ib-ft/Ib.

NO Ok~ WN =

7.35 Compute the power removed from the fluid by the press.

Pump 2= -in Schedule 40
3-in Schedule 40 2 | 3 steel pipe

steel pipe

Yoz | E— - Hydraulic
'I_I e 1 Filter R
Dress

W =

0,39
003z = 1.8

28.Y (0.8) - 550

B 56 « 0.31 = 5524
[.%
-1 i - 348 +552. 4
e 6l6. U &+

= Sl6u - 039 -58 11§41 - |p,

pOWe/':_ 21.2 Hp



Problem

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

Distribution
tank

9=0

I Pump
=)

Sources:

Mott, R., and Untener, J. Applied
Fluid Mechanics. 7th Ed. 2015

Design Considerations:

The following must be
assumed:

1) Incompressible fluid
2) Isothermal process

Data and Variables:
p: L\LO €/°(/m/‘ﬂ
W: 0.0¢¢ 1['/3/9

Procedure

—
C—

Power = 3 0% HP

Calculations

) ,27’ + 729+ 1S.§ = 304, 7 £+

30u7 - (2.4 - 0,060 = 1692 H/s

Summary: Materials: Analysis:



