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CHAPTER 1
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1.3 From the definition of enthalpy,

h=e+pv=e+RT

For a calorically perfect gas, this becomes

¢p T=cy T+RT,or

For a thermally perfect gas, Eq. (A1) is first differentiated

(AL)

dh =de + Rdt
or,
cpdT =cydT =Rdt
or,
cp—cv=R|
1.4 Sz—S1:cp€n£—R€np—2
T, P

Copyright 2021 © McGraw-Hill Education. All rights reserved. No reproduction or distribution without the prior
written consent of McGraw-Hill Education. 1-1

Modern Compressible Flow 4th edition Anderson Solutions Manual


https://ravanbooks.com/books/9781260471441-solutions

(a) R =1716 ft-1b/slug°R

Cp:

R _ (1-4)514716) = 6006 ft-1b/slug°R

y—1

s2 —s1=(6006) /n (1.687)—(1716) /n 4.5

s2—s1 =/559.9 ft-1b/slug°R]

(b) R =287 joule/kg°K

Cp= = 1004.5 joule/kg°K

R (14)(287)
y—1 04

s2 —s1=(1004.5) /n (1.687)—287 /n (4.5)

s2— s1=(93.6 joule/kg°K

15 P (Ejyl
Pi T,
1.4

/4
T, )1 14
P2 =p1 T = 1800 (400/500) 04

1

p2 =824.3 1b/fty

p2= P, _ 8243 _ 0.0012 slug/ft]
RT, (1716)(400)

1.6 Volume of room = (20)(15)(8) = 2400 ft*

Standard sea level density = 0.002377 slug/ft?

Mass of air = (0.002377)(2400) =5.70 slug

Weight = Mass x acceleration of gravity = (5.7)(32.2) =184 1b|
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1.7

(a) dp=-pVdV
d
and dp=pztdp, or dp= L
ois
Combining:
dp =-p VdV
Jois
dp=-1tp*VdVv
¥ _. Tp VdV
_/) =-7 p V2 d_V
\Y%
1 1 6 2
(b) 1s=— =7.07 x 10° m“/N

. (14) (101 x 10°)

dp _ T p V2 dVV =-(7.07 x 10°)(1.23)(10)*(0.01)
P

¥ _rg7x109
Yo

2
(c) Here, dp will be larger by the ratio (%80) .
Yo,

2
¥ _(87x109 (%j =[87x 107

yo,
Comment: By increasing the velocity of a factor of 100, the fractional change in density is
increased by factor of 10*. This is just another indication of why high-speed flows must be

treated as compressible.
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