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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.
	Describe a simple vapour compression refrigeration cycle giving clearly its flow diagram.
	[3M]

	2.
	Draw the neat compact diagram of Lithium bromide water absorption refrigeration system and 
explain its working.
	[3M]

	3.
	State merits and demerits of an air refrigeration system.



	[3M]

	4.
	Explain briefly Seeback effect, Peltier effect and Thomson effect.

	[3M]

	5.
	Explain summer and winter air conditioning on psychrometric chart.

	[3M]

	6.
	Enumerate the various types of hygrometers and explain any one of them.
	[2M]

	7.
	What is standard rate of a refrigeration machine? Explain Briefly.

	[2M]

	8.
	State the fields of application of pulse tube cooling.



	[2M]

	9.
	Explain the concept of chemical dehumidification.



	[2M]

	10.
	State the principle of steam jet refrigeration system.



	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Calculate the power required to compress 18 kg/min of NH3 from saturated vapour at 1.4 bar to condensing pressure of 10 bar by a two stage compression with flash intercooling by liquid refrigerant at 4 bar. Assume the refrigerant leaves evaporator as saturated vapour and leaves condenser as saturated liquid. Also find out the load in evaporator in tonnes of refrigeration. Calculate power required without multistaging.

	[6M]

	
	b)
	Discuss why refrigerators are so selected that evaporator pressures and condenser pressures are greater than atmospheric pressure?
	[4M]

	
	
	
	

	12.
	a)
	A vapour compression cycle with ammonia as refrigerant works between the limits of saturated suction temperature of -200C and saturated condensing temperature of 350C. Determine work of compression per kg of ammonia. Compare this value with that for a vapour absorption system, if evaporator temperature is -200C and mass concentration of solution is 37%. The solution is pumped to condenser pressure and specific volume of the solution is 0.001155 m3/kg.

	[6M]

	
	b)
	Write a short note on LiBr-H2O absorption cycle.
	[4M]

	
	
	
	

	13.
	
	A regenerative air refrigeration system is designed to take 18 tonnes of refrigeration load of an aircraft cabin. The ambient air at pressure 0.82 bar and temperature 120C is rammed isentropically till the pressure rises to 1.22 bar. The air bled off the main compressor at 4.4 bar is cooled by the ram air in the heat exchanger whose effectiveness is 0.62. The air from the heat exchanger is further colled to 640C in the regenerative heat exchanger with a portion of the air bled after expansion in the cooling turbine. The cabin is to be maintained at a temperature of 220C and pressure of 1 bar. If the isentropic efficiencies of the compressor and turbine are 88 per cent and 82 per cent respectively. Determine the following :

i) C.O.P of the system


ii) Mass of the air bled from cooling turbine to be used for regenerative cooling

iii) Power required for maintaining the cabin at required condition
	[10M]

	
	
	
	

	14.
	a)
	How refrigeration is produced by a vortex tube? Explain with the help of a  schematic.

	[5M]

	
	b)
	Explain the working principle of thermoelectric refrigeration system with neat sketch.
	[5M]

	
	
	
	

	15.
	a)
	Define degree of saturation (μ) and derive a relationship with relative humidity (φ) in the form 
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where p is the atmospheric pressure [image: image3.png]P,



 is the partial pressure of water vapour and [image: image5.png]2



 is the partial pressure 
water vapour when the air is saturated at the same temperature.

	[5M]

	
	b)
	It is required to maintain a drying room at 330C DBT and 25% RH. The sensible heat gain to the room is 165000 kJ/h. The moisture to be evaporated from the objects during drying is 19 kg/h. If there is no direct heat sources to provide for evaporation in the room. Calculate the state and rate of supply air at 160C  DBT.
	[5M]

	
	
	
	

	16.
	a)
	What is the function of a fan in an air conditioning system? how fans are classified?

	[4M]

	
	b)
	An air condition system is to take in to take in outdoor air at 100C and 30% relative humidity at a steady rate of 45 m3/min and to condition it to 250C and 60% relative humidity. The outdoor air is  first heated to 220C in the heating section and then humidified by injection of hot steam in the humidifying section. Assuming the entire process takes place at a pressure of 1 bar. Determine:  i) The rate of heat supply in the heating section  ii) Mass flow rate of steam required in the humidifying section.
	[6M]

	
	
	
	

	17.
	a)
	Explain the working of automatic expansion valve and state its demerits.


	[4M]

	
	b)
	What is the basic function of a compressor in vapour compression refrigeration system? How this function is achieved in vapour absorption system?

	[3M]

	
	c)
	What is the function of a fan in air conditioning system? Describe centrifugal fan with the help of neat sketch?
	[3M]


-- 00 -- 00 –
H.T No





Regulations:


A17











PAGE  
Page 2 of 2

