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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Write any three advantages of dense air refrigeration over an open air refrigeration system. 
	[3M]

	2.
	Show the compression process separately on P-h chart i) vapor is dry at the end of compression ii) vapor is super heated at the beginning of compression.
	[3M]

	3.
	How Freon and Ammonia are designated as refrigerants?
	[3M]

	4.
	State the merits and demerits of non conventional refrigeration over conventional refrigeration.
	[3M]

	5.
	Show the Heating and humidification process on the skeleton psychometric chart. 
	[3M]

	6.
	What is the function of a fan in an air-conditioning system?
	[2M]

	7.
	Define the term “tonne of refrigeration”.
	[2M]

	8.
	Draw the configuration diagram of simple vapour ammonia absorption system. 
	[2M]

	9.
	What is the reason that the bathroom mirrors often fog up when showers are taken?
	[2M]

	10.
	Distinguish between VCR system and Air refrigeration system.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain Boot strap air refrigeration system with neat diagram.

	[5M]

	
	b)
	A dense air refrigerator operating on Bell-Coleman cycle works between 3 bar and 15 bar. The temperature of air after the evaporator and after cooler is 5 OC and 20 OC respectively. The evaporator extracts 2000 kg/min of heat from the space to be cooled. Calculate (1) amount of air required in the cycle per minute, (2) power required to run the system, (3) COP and (4) mass flow rate of water per minute in cooler if rise in temperature of water is 20 OC.

Assume isentropic compression and expansion, Cp=1.008kJ/kg K, γ=1.4 for air and for water Cp=4.18 kJ/kg K.
	[5M]

	
	
	
	

	12.
	a)
	Discuss effect on COP of simple vapour compression refrigeration if refrigerant is sub-cooled using vapour refrigerant.

	[4M]

	
	b)
	A food storage requires a refrigeration capacity of 12 TR and works between the evaporative temperature of -8 OC and condensing temperature of 30 OC. The refrigerant R-12 is sub cooled by 5 OC before entering expansion device and vapour is superheated to -2 OC before leaving to evaporator coil. (1) Draw p-h diagram for the process and find out (2) C.O.P. (3) power required in kW/TR.

Sat. Temp.

OC

Sat. Pr

(bar)

Enthalpy, (kJ/kg)

Entropy, (kJ/kg K)

Liquid

Vapor

Liquid

Vapor

-8

2.354

28.72

184.07

0.1149

0.7007

30

7.451

64.59

199.62

0.24

0.6853

Take specific heat of liquid R-12 as 1.235 kJ/kg K and vapour R-12 as 0.733 kJ/kg K
	[6M]

	
	
	
	

	13.
	a)
	Explain construction, working, advantages and disadvantages of Thermostatic Expansion valve with neat sketch.

	[5M]

	
	b)
	Discuss thermodynamic and physical properties of ideal refrigerant.
	[5M]

	
	
	
	

	14.
	a)
	Explain lithium-bromide refrigeration system with the help of neat sketch.

	[5M]

	
	b)
	State advantage and disadvantage of steam jet refrigeration system. Where this system is widely used?
	[5M]

	
	
	
	

	15.
	a)
	The barometer for air reads 750 mm of Hg. The DBT and WBT measured using sling psychrometer is 33OC and 23OC respectively. 
Calculate (i) Vapor pressure (ii) Relative humidity (iii) Humidity ratio (iv) Dew point temperature (v) specific enthalpy.  

	[5M]

	
	b)
	Define Effective Temperature. Explain five factors governing optimum effective temperature.
	[5M]

	
	
	
	

	16.
	a)
	Write short notes on humidifiers and filters.

	[5M]

	
	b)
	Explain the Air source heat pump circuit with a schematic diagram. 
	[5M]

	
	
	
	

	17.
	a)
	Compare various air cooling systems used for air craft.

	[3M]

	
	b)
	Explain the working of vapour compression refrigeration cycle with a neat sketch. 

	[4M]

	
	c)
	What are Ozone Depletion Potential and Global Warming Potential?
	[3M]

	
	
	
	

	18.
	a)
	The following data refers a vapour absorption system: 

Generator Temperature = 117 0C 

Condenser (absorber) Temperature = 37 0C 

Evaporator Temperature = -150C 

If the actual COP is 50% of the Ideal COP of the system get the amount of saturated steam supplied to generator at 130 0C for 100 ton capacity if the condensate leaves the Generator at 120 0C

	[4M]

	
	b)
	Define GSHF and RSHF line on psychrometric chart when there is recirculation of air.
 
	[3M]

	
	c)
	Explain Central air conditioning system with a neat sketch.
	[3M]
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