	

	College of Engineering and Computer Science

Mechanical Engineering Department
Mechanical Engineering 370

Thermodynamics

	
	Fall 2010   Course Number: 14319  Instructor: Larry Caretto


Unit Ten Homework Problems, November 18, 2010
1
Steam enters an adiabatic turbine at 800 psia and 900oF and leaves at a pressure of 40 psia.  Determine the maximum amount of work that can be delivered by this turbine.
2
Air is compressed steadily by a 5-kW compressor from 100 kPa and 17oC to 600 kPa and 167oC at a rate of 1.6 kg/min.  During this process some heat transfer takes place between the compressor and the surrounding medium at 17oC.  Determine the rate of entropy change of air during this process.
3
Air enters a nozzle steadily at 280 kPa and 77oC with a velocity of 50 m/s and exits at 85 kPa and 320 m/s.  The heat losses from the nozzle to the surrounding medium at 20oC are estimated to be 3.2 kJ/kg.  Determine (a) the exit temperature and (b) the total entropy change for this process.
4
Steam enters an adiabatic turbine at 8 MPa and 500oC with a mass flow rate of 3 kg/s and leaves at 30 kPa.  The isentropic efficiency of the turbine is 90%.  Neglecting the kinetic energy change of the steam, determine (a) the temperature at the turbine exit and (b) the power output of the turbine.
5
Refrigerant 134a enters an adiabatic compressor as a saturated vapor at 120 kPa at a rate of 0.3 m3/min and exits at 1 MPa pressure.  If the isentropic efficiency of the compressor is 80%, determine (a) the temperature of the refrigerant at the exit of the compressor and (b) the power input in kW.  Also, show the process on a T-s diagram with respect to the saturation lines.
6
Air is compressed steadily by a 5-kW compressor from 100 kPa and 290 K to an outlet pressure at a rate of 1.6 kg/min.  During this process the heat transfer between the compressor and the surrounding medium is negligible.  Determine the maximum pressure that can be delivered by the compressor.  Do the calculation for (a) constant heat capacities and (b) using air tables.  Repeat both calculations to determine the actual outlet pressure if the compressor has the same actual work input (5 kW) and an isentropic efficiency of 85%.
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