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Sample Final Exam Questions
1.
A helium compressor with an isentropic efficiency of 81% has an inlet pressure and temperature of 100 kPa and 200 K.  The outlet pressure is 2 MPa.  The exit stream from the compressor enters a heat exchanger; the helium leaves the heat exchanger at 1.9 MPa and 300 K.  

a.
What is the required work input for the compressor?

b.
What is the heat transfer in the heat exchanger? 

c.
How would your answer to part (b) change if the exit pressure from the heat exchanger changed (all other quantities remaining the same)?

d.
How your answers change if you did or did not account for the temperature variation of the heat capacity?

	2
2.
The steam turbine shown in the diagram at the right is connected to a line with steam at 1.2 MPa and 350 C.  When the valve is opened steam can flow through the turbine to produce work.  The exhaust from the turbine is captured in a reservoir.  The volume of the reservoir (plus the volume of the turbine passages) is 2 m3.


The amount of H2O contained in the reservoir (and turbine passages) before the valve is opened is negligible.  The process is so rapid that the heat transfer can be neglected.


The final pressure in the reservoir (plus turbine passages) when the valve is closed is 200 kPa.

What is the maximum work for this process?


	
 EMBED Word.Picture.8  




	3.
A Refrigerant 134a refrigeration cycle, shown in the diagram at the right, has a condenser pressure of 1200 kPa and an evaporator temperature of -20oC.  The compressor has an isentropic efficiency of 80%.

(a)
Determine the coefficient of performance for the cycle.

(b)
What is the coefficient of performance if the throttling valve is replaced by device that obtains the maximum work for the expansion from the condenser pressure to the evaporator pressure, but all other data in the cycle remain the same?
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