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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 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain the working of Bell Coleman cycle and derive the expression for COP of the cycle.
	L2
	CO1
	[8M]

	
	b)
	What is the need of refrigeration in air crafts and what are the different types of refrigeration systems used in the air crafts?
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A F12 vapor compression refrigeration system has a condensing temperature of 500 C and        evaporating temperature of 00 C. The refrigerating capacity is 7tons. The liquid leaving the     condenser is saturated liquid and compression is isentropic. Determine

i)power required to run the compressor

ii)Heat rejected in the plant

iii)COP of the system. Take CPV= 1. 5 kJ/kg-k. 
	L5
	CO2
	[8M]

	
	b)
	Explain the effect of sub cooling and superheating on the Performance of vapour compression refrigeration system.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain the working of flooded type of evaporator with a neat sketch.
	L2
	CO3
	[8M]

	
	b)
	List the criteria used in the selection of refrigerants.
	L1
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Derive the expression for the maximum COP of vapour absorption refrigeration system.
	L3
	CO4
	[8M]

	
	b)
	Explain the working of vortex tube refrigeration system.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Define Relative Humidity, Degree of saturation. 
	L1
	CO5
	[8M]

	
	b)
	The following data relates to the office of air conditioning plant having maximum seating capacity of 25 occupants: Outside design conditions: 340C DBT, 280C WBT; inside design conditions: 240C DBT, 50% RH; Solar heat gain: 9120W; latent heat gain per occupant: 105W, Sensible heat gain per occupant: 90W; lightening load: 2300W; Sensible heat load from other sources: 11630W; infiltration load: 14m3/min. Assuming 40% fresh air and 60% of recirculated air passing through the evaporator coil and the BPF of 0.15. Determine the DPT of the coil and capacity of the plant.
	L5
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the working of summer air conditioning system with a neat line diagram.
	L2
	CO6
	[8M]

	
	b)
	Explain about the humidification by steam injection and its advantages.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	An air refrigeration system working on Bell-Coleman cycle takes air into compressor at 1 bar and 268 K. It is compressed to 5 bar and cooled to 298K at the same pressure. It is further expanded in the expander to 1 bar and discharged to take cooling load. The isentropic efficiencies of the compressor and expander are 80 % and 85 % respectively.

Calculate

 i) Refrigeration Capacity of the system if the air circulated is 40Kg/min.

 ii) COP of the system.
                           


	L3
	CO1
	[8M]

	
	b)
	A refrigeration plant using R-12 as refrigerant works between -200C and 350C. The refrigerant vapour is superheated by a degree of 50C in the evaporator before entering the compressor and its temperature is 650C at the end of the compression. Assume there is no undercooling. Consider Cpg of refrigerant gas as 0.624 kJ/kgk. Calculate the power input per TOR capacity and COP. Consider the property values of R-12 from tables.             
	L3
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	What are the different sensible and latent heat sources to be considered in the design of an air-conditioning system?
	L2
	CO4
	[8M]

	
	b)
	Briefly explain how the human body reacts to the changes in the surrounding temperature. And also explain the effect of activities on the heat load calculation for comfort calculation.
	L2
	CO5
	[7M]
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