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Problem 1 (40 points)

An adiabatic steam turbine operates at steady-state. The steam enters the turbine (1)
at 10 MPa and 550°C and exits at 20 kPa and a quality of 0.9. The mass flow

rate through the turbine is 5 kg/s. l

a) Calculate the power output of the turbine in kW.

b) Calculate the isentropic efficiency of the turbine. £:>
l )
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Problem 2 (40 points)

Find the minimum power required to operate an adiabatic air compressor with a pressure ratio of 30, an
inlet temperature of -23°C, and a mass flow rate of 100 kg/sec. Plot the process on a T-s diagram. Assume
steady-state operation and variable specific heats.
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Problem 3 (20 points)

a) (5 pts.)A saturated vapor is expanded at constant temperature until the volume doubles. Using phase
diagrams, determine if the entropy change goes up, down or remains the same.

b) (5 pts.) Explain the difference in the following equations:

52~ 81 = 8%(T2) - s°(Ty) - R*In(P/Py)
Sp-S1 = Cp*ln(Tngl) - R*In(lepl)

c) (10 pts.) Using the Entropy Accounting Principle for a closed system undergoing a finite change in
state, prove the statement:

Any two of the three terms adiabatic, reversible and isentropic imply the third.



