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 1(a) Define Tonne of Refrigeration. 

 One tonne of refrigeration is defined as the amount of refrigeration effect (heat transfer rate) produced during 

uniform melting of one ton (1000kg) of ice at 0°C to the water at the 0°C in 24 hours.  

one ton of refrigeration Latent heat of ice is 335KJ/kg (heat absorbed during melting of one kg ice) 1 Ton of 

refrigeration, 

 1TR= 1000*335 in 24 hours =(1000×335)/(24×60)  

in one minute = 232.6 kJ/min 

 Theoretically one Ton of refrigeration taken as 232.6kJ/min, in actual practice, it is taken as 210kJ/min. 1 ton of 

refrigeration approximately equal to 3.5kW 

 (b) What is the use of absorber in vapour absorption refrigeration system ? 

Absorbers are used to absorb refrigerants. In the absorber, there will be a weak solution of water and 

ammonia. When the ammonia Vapour from the evaporator reaches the absorber, the water present in the 

absorber will absorb it. As the water absorbs the ammonia, a strong ammonia solution and water will begin to 

form. 

(c) Draw the P-V & T-S graph of vapour compression refrigeration system with 

superheated vapour before  compression. 

 

 
 (d) What is (COP)

R
 ? 

 It is the ratio between refrigerating effect to workdone. 

Mathematically  

    COPR=(desiredoutput)/(requiredinput) 

 
 

 (e) What is the function of condenser in vapour compression  refrigeration system ? 

It condenses the superheated vapour to liquid state. 

It also act as subcooler. 
 (f) A refrigerator works between temperature limits of 380C & -50C. Calculate (COP)

R
. 



Given  

T1=38 0c=38+273 k=311k 

T2=-50c=-5+273 k=268 k 

Cop =268/(311-268)=6.23 

 

 (g) What is sub-cooler in refrigerator ? 

 subcooling is used to bring the refrigerant from the condenser  completely liquid form. 

  So the temperature of refrigerant goes below the saturated temperature. 

 This increases cop of the system.  

2. Answer the following questions (any Two)          [5 x 2] 

 (a) With a neat T-S graph, explain actual vapour compression cycle. 

 



 

 



 

 
 

 (b) What are the advantages of vapour absorption system over vapour compression system ? 

 

 
 

 

 

 



 (c) With a neat schematic diagram, explain simple vapour absorption refrigeration 

system. 

 

 

  



 

 
 

 

(d) A refrigerator working on Bell-coleman cycle operates between pressurance limits of 

1.05 bar & 8.5 bar. Air is drawn from cold chamber at 100C compressed & it is cooled at 

300C before entering the expansion cylinder.  The exparsion & compression follows the 

Law Pv1.3 = Constant. Calculate COP of the system. 

 

 

 



 

 

 


