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IV (a) Derive an expression for the work done during an isothermal process. 7

(b) 2 kg of air at 10 bar and 327°C expands adiabatically to a pressure o f 1 bar.
Determine (i) the final volume (ii) final temperature (iii) work energy transferred 
during the process (iv) change in internal energy and (v) change in enthalpy.
For air Cp = 1.005 kJ/kgK and R = 0.287 kJ/kgK. 8
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V (a) With the help of P-V and T-S diagrams explain Carnot cycle. 7

(b) Calculate the air standard efficiency of an engine working on Otto cycle if the 
pressure at the beginning and end of the compression are 103 kPa and 618 kPa 
respectively. Take y = 1.4 8
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VI (a) Derive an expression for air standard efficiency of an otto cycle. 7

(b) In a Diesel engine, the compression ratio is 13:1 and the fuel is cut off at 8%
of the stroke. Determine the air standard efficiency o f the engine. Take y = 1.4 8
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VII (a) Explain with neat sketch the working of a Roots blower compressor. 7

(b) A four cylinder 2 stroke engine develops 23.5 KW BP at 2500rpm. The mean 
effective pressure on each piston is 8.5 bar and the mechanical efficiency is 85%.
Calculate the diameter and stroke of each cylinder assuming the length of stroke
equal to 1.5 times the diameter of cylinder. 8
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VIII (a) Explain with sketch the working of a single stage reciprocating air compressor. 7

(b) Define (i) Mechanical efficiency (ii) Indicated thermal efficiency

(iii) Specific fuel consumption (iv) Heat balance sheet 8
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IX (a) Explain absorptivity, reflectivity and transmitivity. 7

(b) State and explain Fourier’s law of thermal conduction. 8
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X (a) Explain parallel flow and counter flow heat exchangers with suitable sketch. 7

(b) The inside and outside surfaces of a window glass are at 20°C and '5°C respectively.
If the glass is 1000mm x 500mm in size and 15mm thick with a thermal conductivity 
of 0.78 W/m°K, determine the heat loss through the glass over a period of 2 hours. 8


