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Unit Four Homework Problems, September 23, 2010
1
A piston-cylinder device whose piston is resting on top of a set of stops initially contains 0.5 kg of helium gas at 100 kPa and 25oC.  The mass of the piston is such that 500 kPa of pressure is required to raise it.  How much heat must be added to the helium before the piston starts rising.

2
A mass of 15 kg of air in a piston-cylinder device is heated from 25 to 77oC by passing current through a resistance heater inside the cylinder.  The pressure inside the cylinder is held constant at 300 kPa during the process and a heat loss of 60 kJ occurs.  Determine the electrical energy supply in kWh.

3
A room is heated by a baseboard resistance heater.  When the heat losses from the room on a winter day amount to 6,500 kJ/h, the air temperature in the room remains constant, even though the heater operates continuously.  Determine the power rating of the heater in kW.

4
A piston-cylinder device contains 3 ft3 of air at 60 psia and 150oF.  Heat is transferred to the air in the amount of 40 Btu as the air expands isothermally.  Determine the amount of boundary work during this process.

5
A piston-cylinder device, with a set of stops on the top, initially contains 3 kg of air at 200 kPa and 27oC.  Heat is now transferred to the air, and the piston rises until it hits the stops, at which point the volume is twice the initial volume.  More heat is transferred until the pressure inside the cylinder also doubles.  Determine the work done and the amount of heat transfer for this process.  Also, show the process on a P-v diagram.
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