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Second Law analysis


Home Work #1
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8-68 Steam expands in a turbine steadily at a rate of 15,000 kg/h, entering at 8 MPa and
450°C and leaving at 50 kPa as saturated vapor. Assuming the surroundings to be at 100 kPa
and 25°C, determine (a) the power potential of the steam at the inlet conditions and (b) the
power output of the turbine if there were no irreversibilities present. Answer (a) 5515 kW, (b)
3902 kW
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8-65 Air is compressed by a compressor from 95 kPa and 27°C to 600 kPa and 277°C at a
rate of 0.06 kg/sec Neglecting the changes in kinetic and potential energies and assuming the

surroundings to be at 25°C, determine the reversible power input for this process. Answer:
13.7kW
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8-39 An insulated piston-cylinder device initially contains 30 L of air at 120 kPa and 27°C.
Air is now heated for 5 min by a 50-W resistance heater placed inside the cylinder. The
pressure of air is maintained constant during this process, and the surroundings are at 27°C
and 100 kPa. Determine the exergy destroyed during this process. Answer: 9.9 kJ
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8-35 An insulated piston-cylinder device contains 2 L of saturated liquid water at a constant
pressure of 150 kPa. An electric resistance heater inside the cylinder is turned on, and
electrical work is done on the water in the amount of 2200 kJ. Assuming the surroundings to
be at 25°C and 100 kPa, determine (@) the minimum work with which this process could be
accomplished and (b) the exergy destroyed during this . Answers:,(a) 437.7 kJ, (b) 1705 kJ
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8-21 A heat engine that receives heat from a furnace at 1200°C and rejects waste heat to a

river at 20°C has a thermal efficiency of 40 percent. Determine the second-law efficiency of
this power plant.
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