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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.
	1.
	a)
	What is isentropic process? Derive an expression for displacement work which follows isentropic process.
	[7M]

	
	b)
	Describe ideal gas temperature scale.
	[7M]

	
	
	
	

	2.
	a)
	Describe Joule’s experiment and explain first law of thermodynamics applied to a cycle.
	[7M]

	
	b)
	5 Kg of air is compressed polytropically as per pV1.25 = constant from an initial state of 1 bar 270C to a final pressure of 5 bar. Determine the work done, change in internal energy, change in enthalpy and heat transferred. Assume air as ideal gas. Take for air, Cp = 1 kJ/Kg-K, R = 287 J/Kg-K.
	[7M]

	
	
	
	

	3.
	a)
	State and explain the Kelvin Plank and Clasius statements of second law of thermodynamics.
	[7M]

	
	b)
	A heat engine is receiving 2 kJ/min of heat from a thermal energy reservoir at 600 K. The heat engine rejects heat to a sink at 300 K. Thermal efficiency of the heat engine is 60% of its Carnot efficiency. Determine (i) Work output (ii) Heat rejected to sink.
	[7M]

	
	
	
	

	4.
	a)
	Derive Clasius inequality.
	[7M]

	
	b)
	10 Kg of water at 800C is mixed adiabatically with 8 Kg of water at 200C at constant pressure of 1 bar. Determine the entropy change for the the total mass of water in the mixing process. The specific heat of water is 4187 J/Kg-K.
	[7M]

	
	
	
	

	5.
	a)
	Explain the characteristics of dry steam, wet steam and super-heated steam.
	[7M]

	
	b)
	The state of steam is given as 30 bar. Determine the internal energy of steam when (i) the steam is dry (ii) the steam has a dryness fraction of 0.8. Use steam tables.
	[7M]

	
	
	
	

	6.
	a)
	Describe Rankine cycle using sketches on p-v and h-s planes.

Write the expression for thermal efficiency of Rankine cycle.
	[7M]

	
	b)
	Sketch simple Vapour Compression Refrigeration system cycle on a p-h and T-s planes. Name the processes and write the expression for COP.
	[7M]

	
	
	
	

	7.
	a)
	Classify thermodynamic systems.
	[7M]

	
	b)
	Derive an expression for work done in an isothermal process.
	[7M]

	
	
	
	

	8.
	a)
	Define isentropic efficiency for a (i) Turbine (ii) Compressor and (iii) Nozzle. Write their expressions.
	[7M]

	
	b)
	Explain Brayton cycle using p-v and T-s planes. Name the processes.
	[7M]
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