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SME 2423 - THERMODYNAMICS II
TEST 1

SEMESTER I, SESI 2011/2012

Question 1 (10 marks)

a) State clearly the difference between the reversible work and useful work.

b) When a red hot metal block is placed in an ambient air, it cools down as heat is
transferred from it to the surrounding air. Suggest how the amount of exergy that is
wasted during this process can be quantified.

Question 2 (20 marks)

A mass of 0.2 kg of saturated liquid-vapor mixture of refrigerant-134a is contained in a
piston-cylinder device at 200 kPa. Initially, 75 percent of the mass is in the liquid phase. Now
heat is transferred to the refrigerant at constant pressure until the cylinder contains saturated
vapor only. Show the process on a P-v diagram with respect to saturation lines. Assuming
the surroundings to be at 25ºC and 100 kPa, determine:

a) the work done, kJ
b) the heat transfer, kJ
c) the exergy destroyed, kJ
d) the second law efficiency, %.

Question 3 (20 marks)

Steam enters an adiabatic turbine at 10 MPa and 500ºC and leaves at 10 kPa with a quality
of 90 percent. Neglecting the changes in kinetic and potential energies. If the power
generated by the turbine is 5 MW, determine:

a) the mass flow rate, kg/s
b) the reversible power that could have been generated during the process, kW
c) the rate of exergy destruction during the process, kW.

Assume the surroundings at 25ºC.
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