Thermodynamics I 
Home Work # 6 Entropy 
______________________________________





6-42  Air is compressed steadily by an 8-kW compressor  form  to .The air temperature is maintained constant  at 25 during this process as a result of heat transfer to the surrounding medium  at 10 . Determine the rate of entropy change of (a) the air and (b) the surrounding. State the assumption made in solving this problem. Does this process satisfy the second law of thermodynamics? (Hint: Principle of Increase of Entropy)
Answer: (a) -0.0268kW/K , (b) 0.0283 kW/K


6-45 During the isothermal heat rejection  process of a Cornot cycle, the working fluid experiences an entropy change of -0.6 kJ/K. If the temperature of energy sink is 30, determine (a) the amount of heat transfer to the sink, (b) the entropy change of the sink, and (c) the total entropy change for this process.  
Answer: (a) 181.8 kJ, (b) 0.6 kJ/K, (c) 0

6-58  Refrigerant-12 enters an adiabatic compressor as saturated vapor at 140 kPa at a rate of 2 m3/min and is compressed to a pressure of 700 kPa. Determine the minimum power that must be supplied to the compressor.


6-85 A piston-cylinder device contains 1.2 kg of nitrogen gas at 120 kPa and 27 . The gas is now compressed  slowly in a polytropic process during which  = constant. The process ends when the volume is reduced by one-half. Determine the entropy change of nitrogen during this process. 
Answer: -0.0615 kJ/K

6-114 Air enters an adiabatic compressor at 100 kPa and 17°C at a rate of 1.2 m3/s, and it exits at 257°C. The compressor has an isentropic efficiency of 84 percent. Neglecting the changes in kinetic and potential energies and using constant specific heat at average temperature, determine (a) the exit pressure of air and (b) the power required to drive the compressor. 
(Hint: find T2s from isentropic efficiency, then P2 from isentropic process relation)
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