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PREFACE

This Student Solutions Manual has been developed as a supplement to Fundamentals of
Fluid Mechanics, by Munson, Young, and Oktishi. At the end of each chapter, the e-
Book contains a section called Review Problems. These review problems are
representative of the types of problems that students should be able to solve after
completing the chapter, and this Student Solutions Manual contains the detailed solutions
to these review problems. We believe that as students prepare for an examination, or feel
the need for some additional work on a particular topic, it will be helpful to have
available such a set of review problems with their corresponding solutions.

Each review problem is preceded by a brief phrase which gives an indication of
the main topics to be used in solving the problem. Thus, the student can conveniently
select those topics, and the corresponding review problems, of interest. This information
1s also presented in the table of contents. The solutions contained in this manual are
worked in a logical, systematic way with sufficient detail so that they can be readily
followed. Except where a greater accuracy is warranted, all intermediate calculations and
answers are given to three significant figures. Unless otherwise indicated in the problem
statement, values of fluid properties used in the solutions are those given in the properties
tables found on the inside text cover.

The authors hope that this supplement to our text will be a useful tool to help the
student gain a better understanding of basic fluid mechanics. We believe that practice
through solving a variety of problems, with immediately available feedback by way of
the Student Solutions Manual, can be a valuable component in the spectrum of teaching
tools needed in the study of fluid mechanics. Any suggestions and comments from you,
the user, are certainly welcome and appreciated.

Bruce R. Munson
Donald F. Young
Theodore H. Okiishi
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[ 8.%R]

Elevation = 200 ft

(1

RI4R (Single pipe with pomp) The pump shown in Fig.
P8.14R adds a 15-ft head to the water being pumped when the
flowrate is 1.5 ft3/ s. Determine the friction factor for the pipe.

(ARG QL0306

Diameter = 0.5 ft.
IV K entrance = 0.6

Ky eibow = 0-3
@ OFIGLHEE P8 148

For flow from the vpper tank 4o the |ower tank:

2 2 2
-%+i‘%+z,+hp=4i+;‘%+zz+(ﬁ§+SK,_)X7 0
where p,=0, Y =0, % =200 H, hy=15H, 2, =195 11, Vz:”‘.‘{f, and
SK=K,,*2 Ko 1bow +K‘exi'/ =06+2(0.3)+|=2.2 (seeFjg, 8.25)

Thus, Eq.(1) becomes by, z) ", Vv
(/4 (2001
200 ft+ /5 = —ﬁ% +195 #+(f Gz * )2232.2 8) ®

but with o4
V== Lk 7.54_{—’ Eq.(2) gives f=0.0306
| Z(osH) ! —_—

Note : If the flow was from the lower tank (2) to #he
vpper tank (1), then

LoF V2+zz +h, = ffh_ +2, +[fE+sk] L 35

(3 ) (14 ma'. (zooﬂ) (zg##)
62",,):%? )t 15t + /561 = 2008t [§ 200 v2.2] (2L

which gives f= 0.04/2

Both. f/)e assvmed down flow (f=0.0306) and 1he
upflow (£20.0#12) gjve reasonable friction factor yalves.

8-13R
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[1017R]

10.17R (Underflow gates Water flows under a sluice gate
in a 60-ft-wide finished concrete channel as is shown in Fig.
P10.17R. Determine the flowrate. If the slope of the channel is
2.5 ft/100 ft, will the water depth increase or decrease down-
stream of the gate" Assume C, = y,/a = 0.65. Explain.

{ANS: 1070 117 /s decrense)

B OFIGURE P1O.17H

Q= b%=de aYegy' , where b=60oft a=2f and from Fig.10.29
free outflow

since Y= L2M =5 if follows that G =0.55 le - /(,/—
Heﬂce . 058 ..
Q= (60{4) (0.55)(2#)[2 (32. 25,;)(10,0{)] 1670 %L

Determine the slope needed 4o maintain vniform flow downstream

of the gate:

0“'&/9/?%5%‘, where K=1.49 and from Table 10.] n=0.0/2 M
Alse, y = ¢ a =045 =13 it
so fh rl‘__ soff —

and A = (1.3¢h)(60%1) = 78 f1* ) P=(60+20.3)ft=62.6

Ry=48 = 28 = 1245 A
ThUS, framEq (n:

1670 = ’b",‘; (78)(1.245)% , or S,=0.0222

Hence, the required slope far un/form flow is 5,=0.0222,
but the acluol slope is S,=22% =0,0250, mare $han /‘eqwreal
The flvid will speed vp and the deplh decreasa,

10-15R
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