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Thermodynamics I    Section 1
Chapter 3 First Law of Thermodynamics for Closed Systems
Home Work

1. A mass of 5 kg of saturated water vapor at 200 kPa is heated at constant pressure until the temperature reaches 300 oC. Calculate the work done by the steam during this process.   (430.5 kJ)

2. During an expansion process, the pressure of a gas changes from 100 to 900 kPa according to the relation P = aV + b, where a = 1 MPa/m3 and b is a constant. If the initial volume of the gas is 0.2 m3, calculate the work during the process.   (400 kJ)

3. During some actual expansion and compression process in piston-cylinder devices, the gases have been observed to satisfy the relationship PVn = C, where n and C are constant. Calculate the work done when a gas expands from a state of 150 and 0.03 m3 to a final volume of 0.2 m3,  for the case of n = 1.3.

4. A piston-cylinder device contains 5 kg of refrigerant-134a at 800 kPa and 60°C. The refrigerant is now cooled at constant pressure until it exists as a liquid at 20oC. Determine the amount of heat transfer, and show the process on a T -v diagram with respect to saturation lines. 

5. A piston-cylinder device initially contains 0.5 m3 of saturated water vapor at 200 kPa. At this state, the piston is resting on a set of stops, and the mass of the piston is such that a pressure of 300 kPa is required to move it. Heat is now slowly transferred to the steam until the volume doubles. Show the process on a P-v diagram with respect to saturation lies and determine (a) the final temperature, (b) the work done during this process, and (c) the total heat transfer.                                  Answers: (a) 878.90°C, (b) 150 kJ, (c) 875 kJ 

