Unsolved exercise problems from Compressible Fluid Flows (P. H. Oosthuizen, W. E. Carscallen)
Solution prepared by Sourabh Bhat (mail.spbhat@gmail.com)

1.4) Two kilograms of air at an initial temperature and pressure of 30°C and 100kPa undergoes an isentropic
process, the final temperature attained being 850°C. Find the final pressure, the initial and final densities, and the
initial and final volumes.

Solution:

Given: m = 2kg, T} = 30°C = 303K, p; = 100kPa, isentropic process, T, = 850°C = 1123K

To calculate: py =?, p1 =?, p2 =?,v1 =2, 09 =7.

Using isentropic relation, with ¢ = 1.4 for air,

Tz v/ (y-1)
wen(2)

1123) 1.4/(14-1)

— 3
p2 = 100 x 10 x(303

\ py = 9801.216 kPa \

The density p; can be calculated using the ideal gas equation as,

_p1 100 x 103
P1=RT, ~ 287 x 303

p1 = 1.15kg/m?|.

The density p, can be calculated using the ideal gas equation as,

_p>_ 9801.216 x 10°
P2 = T, T 287 x 1123

p2 = 30.41kg/m?|.

Since the mass is constant m = 2kg, the volumes can be calculated as,

m 2
= — =" =173913m>
T T 115 o
m 2 3
= — = —— = 0.0657678
27, T 3041 m
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