

Chapter 4 First Law of Thermodynamics for Control Volume: Home work
Thermodynamics I   Home Work
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[bookmark: OLE_LINK1]1. Air at 600 kPa and 500 K enters an adiabatic nozzle that has an inlet -to-exit area ratio of 2: 1 with a velocity of 120 m/s and leaves with a velocity of 380 m/s. Assume constant specific heat at 500 K.  Determine (a) the exit temperature and (b) the exit pressure of the air.   Answers: (a) 436.8 K, (b) 331.1 kPa
2.  Refrigerant-134a enters a diffuser steadily as saturated vapor at 800 kPa with a velocity of 120 m/s, and it leaves at 900 kPa and 40°C. The refrigerant is gaining heat at a rate of 2 kJ/s as it passes through the diffuser. If the exit area is 80 percent greater than the inlet area, determine (a) the exit velocity and (b) the mass flow rate of the refrigerant. Answers: Answers: (a) 60.8 m/s, (b) 1.1446 kg/s
3. Steam flows steadily through a turbine at a rate of 20,000 kg/h, entering at 7 MPa and 500°C and leaving at 40 kPa as saturated vapor. If the power generated by the turbine is 4 MW, determine the rate of heat loss from the steam.  Answer 297.2 kW
4. Steam flows steadily through an adiabatic turbine. The inlet conditions of the steam are 10 MPa, 450°C, and 80 m/s, and the exit conditions are 10 kPa, 92 percent quality, and 50 m/s. The mass flow rate of the steam is 12 kg/s. Determine (a) the change in kinetic energy, (b) the power output, and (c) the turbine inlet area. Answers: (a) -1.95 kJ/kg, (b) 10.2 MW, (c) 0.00447 m2
5. Steam enters an adiabatic turbine at 8 MPa and 500 oC at a rate of 3 kg/s and leaves at 20 kPa. If the power output of the turbine is 2.5 MW, determine the temperature of the steam at the turbine exit. Neglect kinetic energy changes. Answer: 60.1 C
6. Air enters the compressor of a gas-turbine plant at ambient conditions of 100 kPa and 25°C with a low velocity and exits at 1 MPa and 347°C with a velocity of 90 m/s. The compressor is cooled at a rate of 1500 kJ/min, and the power input to the compressor is 250 kW. Determine the mass flow rate of air through the compressor. Answer 0.6767 kg/s
