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NOTE: Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Phones and 
other electronics gadgets are not allowed.

   
Q.1 
True/False              
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a. Cooling of a pot of water by mixing it with a large block of ice is called a refrigeration process. 

b. Evaporative cooling systems are ideal for Hot and dry conditions.              
c. The function of an expansion valve is to reduce the refrigerant pressure. 
d. Solar energy based refrigeration systems are developed to reduce fossil fuel consumption. 
e. Air cycle refrigeration systems are most commonly used in aircraft air conditioning systems 
f. Compared to compression systems, absorption systems offer the benefits of Possibility of using low-        

    
   grade energy sources. 
g. Commercial multi-effect absorption systems yield higher COPs 
Q.2 
Explain Coefficient of performance (COP) of refrigeration system with the help of complete basic cycle   

        
as shown in the figure. 
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Q.3 
Explain Carnot refrigeration cycle on T-s diagram                                      
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Q.4 
Explain the working principle of Vapor absorption refrigeration system with a schematic diagram.
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Q.5  
Discuss the significant relation between refrigeration and air conditioning systems       
 Marks (14)

Q.6   An ammonia based refrigeration system with a refrigeration capacity of 100TR (1TR=3.5167 kW)   

         operates at an evaporating temperature of –36oC (saturation pressure = 0.8845 bar) and a condensing  

          temperature of 30 C (saturation pressure = 11.67 bar). 

          Assume the system to operate on a single stage saturated (SSS) cycle. The compression process may      

          be assumed to be isentropic. Under these conditions, the following property data are available:   

          Enthalpy of saturated vapour at the exit of evaporator, h1 = 1414 kJ/kg 

          Enthalpy of saturated liquid at the exit of condenser,h4 = 341.8 kJ/kg Isentropic index of     

          compression, γ = 1.304. 

The compressor is an 8-cylinder, reciprocating type with a clearance ratio of 0.05 and speed of  

           1750 RPM. 

           The stroke-to-bore ratio is 0.8. In the absence of superheat data, the refrigerant vapor may be  

            assumed to behave as a perfect gas. The molecular weight of ammonia is 17.03 kg/k mol. 

            Find: 

                    
a) Power input to the compressor;

          

b) COP and cycle (second law) efficiency;

          

c) Compressor discharge temperature, and
          

d) Compressor dimensions (diameter and stroke length)   
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Q.7 
Keeping in view the steady state conditions, discuss Heat Flow (conduction) through a slab or   
Marks (14)
       
plane wall with the help of basic parameters as shown in the figure.


Q.8 
Write short note on any two of the following:    
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a. Unit of Refrigeration Capacity

    
b. Second law of Thermodynamics 

    
c. Classification of Refrigerants 
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