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PROBLEM 2 [35 points] 

Air flows through a diffuser 
and compressor at a rate of 

100 kg/ s and with the state 
properties as shown in the 

figure. 

Model air as an ideal gas with 
variable specific heats and as­
sume surrounding conditions 
of Po = 101.325 kPa and To = 
298K. 

Determine: 
-· -

T2 = 250°C 

T, = I 00°C P2 = 100 kPa 
P1 = 40 kPa V2 = 20 m/s 

Vt = Unknown ar,2 = ? 

,n = 100 kgls __.__..... Spn = ?~_....., _ __. 

@ @ 

P3 =1 MPa 

V3 =20 m/s 
T::i=? 

@ 
Compressor 

---- w,hart = 20 MW 

to (a) the rate of entropy generation in the diffuser, in kW /K, 

1 i (b) the temperature of the air at the exit of the compressor assuming that the compressor requires 
a power input of 20 MW, in K, and 

rz.. (c) the specific flow exergy into the compressor, in kJ/kg. 
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Problem 3 [45 points] 

A mass of m = 2.0 kg of water inside a piston-cylinder 

device is initially as a saturated vapor at a pressure of P1 
= 400 kPa. A resistance heater, placed inside the cylinder, 

is turned on and delivers 4 kW of electrical power for 10 
minutes as the system expands under constant pressure 

until its volun1e reaches ¥2 = 2.0 m3
• 

Use To= 25°C and Po= 101.325 kPa. 

5 (a) Sketch the process path from the initial to the final state on a P-v .diagram. Clearly indicate 

the relative position of the two-phase dome. 
5 (b) Determine the final temperature of water, in °C. 

20 (c) Determine the heat loss to the surroundings, in kJ. 
\ S" ( d) Assume all he~t loss occurs at an average boundary temperature of 300°C, determine the ex­

ergy destruction for the entire process, in kJ. 
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