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Solve the Following Problems:

1- (a) Prove that for perfect gase , C,=C, + R, Where C,, C, are the

specific heat at constant pressure and constant volume respectively, and R
is the gas constant. (4 marks)

(b) A cylinder contains 0.45 m of a gas at I bar and 80°C. The gas is
compressed to a volume of 0.13 m’, the final pressure being 5 bar.
Determine : (i) The mass of gas ; (ii) The value of index ‘n’ for compression
; (ili) The heat received or rejected by the gas during compression. (iv) The
change of entropy during the process. Take y = 1.4, R = 294 J/kg°CT

o | (9 marks)

2- A turbine, operating under steady-flow conditions, receives 4500 kg of
steam per hour. The steam enters the turbine at a velocity of 50 m/s , an
elevation of 5.5 m and a specific enthalpy of 2800 kJ/kg. It leaves the
turbine at a velocity of 95 m/s , an elevation of 1.5 m and a specific
enthalpy of 2300 kJ/kg. Heat losses from the turbine to the surroundings
amount to 16000 kJ/h. Determine the power output of the turbine.

(12 marks)

, | 3- (a) Prove that the Carnot cycle efficiency depends only on the
temperature limits of heat source and heat sink only. Drew the cycle on T-S

diagram. (S marks)

(b) A Carnot cycle operates between source and sink temperatures of
250°C and — 15°C. If the system receives 90 kJ from the source, find :
(i)Efficiency of the system ; (ii) The net work transfer ; (iii) Heat rejected to
sink o (7 marks)
ink.
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