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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.
	What are the various methods of achieving refrigeration?





	[3M]

	2.
	State the factors affecting the performance of vapor compression refrigeration system.
	[3M]

	3.
	What factors should be considered while selecting a condenser?


	[3M]

	4.
	Explain how refrigeration is achieved in vapor absorption refrigeration system?
	[3M]

	5.
	What do you mean by effective sensible heat factor?




	[3M]

	6.
	What is the function of filters and how are they classified?



	[2M]

	7.
	What is the effect of evaporator and condenser temperature and pressure on COP of simple vapour compression refrigeration system?


	[2M]

	8.
	How refrigerants are classified and briefly indicate how nomenclature is done?
	[2M]

	9.
	Define dry bulb temperature and wet bulb temperature.




	[2M]

	10.
	State various techniques of refrigeration used in practice.




	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Draw schematic sketch of air refrigeration system working on Bell-Coleman cycle along with Pv and Ts diagrams?

	[5M]

	
	b)
	An air refrigeration system operating on bell-Coleman cycle, takes in air from cold room at -60C and compresses it from 1.04 bar to 6.2 bar. The index of compression being 1.26. The compressed air is cooled to 250C. The ambient temperature is 180C. Air expands in an expander where index of compression is 1.36. Determine : i) C.O.P of the system  ii)Quantity of air circulated per minute for production of 1500 kg of ice per day at 00C   from water at 150C    iii)Capacity of the plant.  Take Cp= 4.18 kJ/kg K (for water), Cp =1.005 kJ/kg K (for air) and latent heat of ice =335 kJ/kg.
	[5M]

	
	
	
	

	12.
	a)
	Show the vapor compression cycle on T-s and P-h chart for the following processes.


i) when the vapour is dry and saturated at the end of the compression.


ii) when the vapour is superheated after compression.

	[3M]

	
	b)
	A vapour compression refrigerator uses R-12 as a refrigerant. The evaporator temperature is -200C , compressor delivery temperature is 350C  and condensation temperature is 50C.  Calculate COP if there is no undercooling. Take Cp =  0.64 kJ/kgK for vapour and 0.94 kJ/kgK for liquid. Properties of R-12 are given below: 



    Temperature

Specific Enthalpy kJ/kg

Specific Entropy

kJ/kg K

Remarks

Liquid

Vapour

Liquid

Vapour

-200C

20.4

176.2

0.08

0.6

Evaporator Condition

50C

32.1

185.1

0.145

0.543

Condenser Condition


	[7M]

	
	
	
	

	13.
	a)
	Explain briefly the following air cooled condensors:


i) Natural convection condensor


ii) Forced air circulation condensor

	[5M]

	
	b)
	Enumerate the desired properties of an ideal refrigerant.
	[5M]

	
	
	
	

	14.
	a)
	Explain the working of steam jet refrigeration system with neat sketch.

	[4M]

	
	b)
	In a 18 tonnes absorption refrigeration system the heating in generator is carried out by using steam at 3 bar and 85% dry. The refrigeration temperature is -100C. The condensation of the refrigerant is carried out at 300C  using cooling water. Determine :   i) maximum possible COP of the system   ii) Quantity of steam required per hour to run the plant if the steam leaves the generator as saturated water at same pressure. Assume relative COP is 0.4.
	[6M]

	
	
	
	

	15.
	a)
	Explain the  concept of bypass factor and the apparatus dew point.

	[4M]

	
	b)
	The sensible heat factor of an air-conditioning room is 0.67. The condition of the air leaving is 270C  DBT and 52% RH. The maximum permissible temperature difference between the inlet air and outlet air is 110C. If the quantity of air flow at the inlet of the room is 180 m3/min, then find  the sensible and latent heat load of air conditioned room.
	[6M]

	
	
	
	

	16.
	a)

	What are the different types of heat pumps and explain anyone in detail?          
       
	[5M]

	
	b)
	 What is the function  of a fan in an air conditioning system? how fans are classified?
	[5M]

	
	
	
	

	17.
	a)

	Discuss the function of an evaporative cooler in an aircraft refrigeration system.  
	[5M]

	
	b)
	Derive the expression for the COP of  Bell Coleman cycle.      



	[5M]

	
	
	
	

	18.
	a)
	How do you characterize sensible heat and latent heat loads in air conditioning system.
	[5M]

	
	b)
	What points should be considered while making heat load calculations?                          
	[5M]
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