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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 FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Derive   the expression for the COP of Bell Coleman cycle.
	[8M]

	
	b)
	The speed of an air craft flying at an altitude of 8000 m, where the ambient air is at 0.341 bar pressure and 263K temperature is 900 km/h. The compression ratio of the air compressor is 5. The cabin pressure is 1.01325 bar and the temperature is 27 OC. For 1kg/s flow of air ,determine following

i) Power requirement for pressurization excluding ram work

ii) Refrigerating effect

iii) power required for refrigeration excluding ram work
	[7M]

	
	
	
	

	2.
	a)
	Analyze the effect of sub cooling and super heating on the Performance of VCR system.
	[8M]

	
	b)
	An NH3 refrigerator produces 30 tonnes of ice from and at 0 OC. The temperature range in the compressor is from 26 OC to -14 OC. the vapour is dry saturated at the end of the compression. Actual C.O.P. is 60 % of the theoretical. Calculate the power required for the compressor. The latent heat of ice = 335 kJ/kg. Use following table.

Temp.,oC

Enthalpy, kJ/kg,

Entropy, kJ/kg K,

Vapour

Liquid

Vapour

Liquid

26

1483.72

322.73

1.4257

5.3066

-14

1445.47

135.82

0.7599

4.8137


	[7M]

	
	
	
	

	3.
	a)
	Explain working of thermostatic expansion valve and compare it with capillary tube.
	[8M]

	
	b)
	Classify refrigerants briefly and explain four thermodynamic properties of refrigerants.
	[7M]

	
	
	
	

	4.
	a)
	Draw thermodynamic model of vapour absorption system and Derive equation of COP of ideal vapour absorption system.
	[8M]

	
	b)
	State the principle of Steam jet refrigeration system. Explain the working of Steam jet refrigeration system.
	[7M]

	
	
	
	

	5.
	a)
	105 m3 of air per minute at 5oC DBT and 2.5 oC WBT is passes through a heating coil which gives 48.85 kW energy to the air. Saturated steam at 110 oC and with a rate of 47 kg/h is mixed with the air leaving the heater. Determine the DBT and WBT of the air after mixing the steam.
	[8M]

	
	b)
	What is comfort chart? State and explain factors affecting effective temperature.
	[7M]

	
	
	
	

	6.
	a)
	What are the advantages and disadvantages of spray type dehumidifier over coil type dehumidifier?
	[9M]

	
	b)
	Explain the following functions of the air-conditioning system:

           (i) Filters (ii) Grills (iii) Registers
	[6M]

	
	
	
	

	7.
	a)
	Write the necessity of cooling of an air craft?
	[8M]

	
	b)
	How the actual vapor compression refrigeration cycle differs from theoretical cycle. Show the actual vapor compression refrigeration cycle on T-s and p-h diagrams.  
	[7M]

	
	
	
	

	8.
	a)
	 What are the components used in Vapour absorption system to achieve the function equivalent to the function of Compressor in Vapour Compression system?
	[8M]

	
	b)
	How to estimate latent heat load and sensible heat load?
	[7M]
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