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Thermodynamics I Section 2  Test 2  Friday 14 December 2007 Time 1 hr
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A piston-cylinder device initially contains air at 100 kPa 20°C, and 0.3 m®. The
air is now slowly compressed according to the relation Pv'? = constant until the volume
is 0.05 m’. Assume air as an ideal gas with constant specific heat at 300 K.

(a) Draw schematic diagrams, of all state points. (1 mark)
(b) Show the process on a P-v diagram. (1 mark)
(c) Determine mass of the air. (1 mark)
(d) Find the final pressure and temperature. (2 mark)
(e) Calculate the work done on the air. (2 mark)
(f) Determine the heat transferred during the process. (3 mark)
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1. A piston-cylinder device initially contains air at 100 kPa, 20°C, and 0.3 m3. The air is now slowly compressed according to the relation Pv1.2 = constant until the volume is 0.05 m3. Assume air as an ideal gas and using constant specific heat at room temperature (300 K.)
(a) Draw schematic diagrams. 





(1 mark)
(b) Show the process on a P-v diagram. 



(1 mark) 

(c) Determine mass of the air.                           


(1 mark)
(d) Find the final pressure and temperature. 



(2 marks)
(e) Calculate the work done on the air.




(2 marks)
(f) Determine the heat transferred during the process. 

(3 marks)
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2.  Steam enters an adiabatic turbine at 450oC and 20 MPa with the mass flow rate of 0.5 kg/s and leaves at 10 kPa and 85% quality. Assume changes in kinetic energy and potential energy are negligible, determine the power produces by the turbine.
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