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Time allowed: 1 hr 

Midterm 2 
13/12/2016 

 
Answer The following two questios 
 
1. Air flows out of a pipe with a diameter of 0.3 m at a rate of 1000 m3/min 

at a pressure and temperature of 150 kPa and 293 K, respectively. If the 
pipe is 50 m long, assuming that the friction factor, f = 0.005, find the 
Mach number at the exit, the inlet pressure, and the inlet temperature. 
 

2. Air flows through a constant area duct. The pressure and temperature of 
the air at the inlet to the duct are 100 kPa and 10°C, respectively, and the 
inlet Mach number is 2.8. Heat is transferred to the air as it flows through 
the duct, and as a result, the Mach number at the exit is 1.3. Find the 
pressure and temperature at the exit. If no shock waves occur in the flow, 
find the maximum amount of heat that can be transferred to the air per 
unit mass of air. Also, find the exit pressure and temperature that would 
exist with this maximum heat transfer rate. Assume that the flow is 
steady, that the effects of wall friction can be neglected and that the air 
behaves as a perfect gas. 
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Equation Sheet 
Isentropic Flow Equations 

2

1

v

v
= 



1

1

2










p

p
 

1

2

T

T
= 



 1

1

2












p

p
 

 
 

Rayleigh Flow Equations 
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Fanno Flow Equations 
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End of Exam. 


