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1.a)
What is the unit of refrigeration? Define 






b)
In an air cycle refrigerating plant, air at 100C and 150 kPa is drawn from the cold chamber and compressed to 1MPa. It is cooled to 250C before expanding to cold chamber conditions. Calculate the C.O.P and net refrigerating effect   per kg of air 

2.a)
What are the advantages and disadvantages of reciprocating compressors over centrifugal compressors used in vapour compression refrigeration systems?
   b)
Explain the working of a screw compressor.
3.a)
What are the different types of evaporators used in a vopour compression refrigeration system?
   b)
What are the advantages and disadvantages of capillary tube over other types of expansion devices?

4.a)
Explain the limitations of Lithium bromide-water vapour absorption refrigeration system.      







   b)
Explain the principle of steam jet refrigeration. 




   c)
Explain thermo electric refrigeration system.


5.a)
Where is steam jet refrigeration system widely used. 




   b)
What are the materials for the thermoelectric refrigeration



   c)
What are the disadvantages with water in absorption system

6.a)
Explain the followings:
i)   WBT  ii)  Dew point depression  iii) Humidity ratio  iv)  Absolute humidity
b)
10 grams of moisture per kg of dry air is removed from atmospheric air when it is passed through an air conditioning system and its temperature becomes 30c. The atmospheric conditions are 40c DBT and 60% RH. Find the following. i) Relative humidity  ii) Wet bulb temperature iii) Dew point temperature.

7.a)
The pressure and temperature of the air in a room is 1 bar and 28 o C.  If the relative humidity is found to be 30 percent, determine: 
i)   the partial pressure of water vapor and dew point  ii)  the specific volume of each constituent and  iii) the specific humidity




b)
Atmospheric air enters a heater at 4.5oC and 60% relative humidity and leaves at a temperature of 21oC. Calculate




 

i)  the heat supplied to air    ii) the final relative humidity

8.a) 
List the different impurities of atmospheric air and explain how they affect the  

human health. 










     b) 
What are the different methods of air cleaning? Describe briefly about each 

method. 
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1.a)
Define the term COP. 





                         

   b)
Derive the expression for COP of a refrigerator working on a carnot cycle.  

   c)
It is proposed to air condition  a car by an open cycle air refrigeration system having a  Pressure ratio of 2. The temperature of air entering the compressor and expander is 300C. The cabin is exhausted at 250C. Find the refrigerating capacity per kg basis and COP when compression and expansion are              (i) Isentropic         (ii) 90% efficient.       
2.a)
Give the various types of refrigerant compressors which are commonly used.
b)
Explain the constructional details of any one type of compressor with the help of sketch.

3.a)
What are the merits and demerits of water cooled condensers over air cooled condensers?
   b)
Name and explain the working of any two types of water cooled condensers.
4.a)
Explain the working of a Lithium bromide-water vapour absorption refrigeration  system. 








   b)
How can you classify the absorption systems and what is absorbate?

5.a)
Name the applications of steam jet refrigeration system. 


  

b)
What are the limitations of thermoelectric Refrigerator over conventional      absorption system. 







 

   c)
Give any Four industrial applications of absorption systems.

6.a)
What do you understand by the term psychrometry?





b)
The atmospheric conditions of air are 28oc DBT and Specific humidity of 0.02 kg/per kg of dry air. Find 

(i) partial pressure of vapour 
(ii)  relative humidity

(iii) DPT



(iv) WBT



7.a)
Explain briefly with a neat sketch a “Sling psychrometer”


 

   b)
Explain how the psychrometric chart is prepared



 

   c)
State and explain the Dalton’s law of partial pressures.


8.a) 
How are air filters classified? With a neat sketch describe the working of an electronic filter and state the merits and demerits of this method.                

      b) 
Explain the advantages and disadvantages of Viscous filters over dry filters. 
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1.a)
Using  a suitable diagram describe  a   refrigerator and  a heat pump.   


b)
An air refrigeration system  having   pressure ratio of 5 takes air at 0oC.  It is compressed and cooled  to 20oC at constant pressure. The efficiency of the compressor is 90% and that of     expander is  85%.  If the air flow is 1kg/s, Determine: i)   Refrigeration   capacity       (ii) Power of the compressor    and

iii) COP of the system. Assume isentropic processes       


      

2.a)
What are the merits and demerits of vapour compression systems over vapour absorption systems?
b)
Explain the working of a simple vapour compression system with the help of a schematic diagram.

3.a)
Explain the working of a automatic expansion valve with the help of a neat sketch.
   b)
Describe the working of shell and tube type and shell and coil type evaporators.

4.a)
Explain the working of a practical Ammonia-water vapour absorption 

            refrigeration system. 

   b)
What is the function of the rectifier and the analyzer in Ammonia-water vapour absorption refrigeration. 

5.a)
What is steam jet refrigeration? 







   b)
Enumerate the differences between VCRS and VARS.




   c)
What are the constructional details of three fluid refrigeration systems.    

6.a)
Explain the following psychrometric processes

i) Sensible heating   ii) Sensible cooling  iii) Cooling with humidification

b)
The conditions of atmospheric air are 40c DBT and 60% RH. The air is cooled to 20oC DBT. If the air supply to the system is 200 m3 / min, then find the following:
i) heat removed from the air per minute     ii) relative humidity and WBT


7.a)
Explain the following terms

i) Wet bulb temperature  

ii) enthalpy of humid air 

iii) Specific volume of humid air
iv) Density of humid air
              

b)
Define the term “by-pass factor” used for cooling or heating coil and derive an expression for the same


8.a) 
What are the factors to be considered in the selection of air filters? 



b) 
Which type of air cleaner would be selected for removing very small particles of dirt and smoke from the air ? Explain the working principle of this cleaner. 
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1. In a Bell - Coleman refrigeration plant, air is drawn from the cold chamber at 100 kPa and 50C. It is compressed to 500 kPa and there after cooled to 200C in a cooler before expanding it  into the cold chamber conditions. Determine:    

a) COP
 b) refrigerating effect per kg of air and  c) heat recovered in cooler / kg of air. Assume the compression and expansion to be isentropic  
2.a)
How are the refrigerants classified?
   b)
Discuss the factors to be considered in the selection of a refrigerant.
3.a)
Describe the important components of a centrifugal compressor with the help of a neat sketch.
   b)
Name the two types of rotary compressors.  Explain the working of any one type of rotary compressor.
4.a)
How the COP of the absorption refrigeration systems is less than the COP of 

compression refrigeration systems. 




 


   b)
What is absorbate?.What are the ideal properties of absorbent?.                   

   c)
What are the disadvantages of LiBr-H2O absorption refrigeration system.  

5.a)
With the help of a sketch of the processes on Mollier chart explain how the 

            refrigeration is produced in steam jet refrigeration system. 


   
   b)
What is Hilsch tube 

6.a)
Describe the following psychrometric processes

(i) cooling with dehumidification   (ii) cooling with adiabatic humidification
b)
100 m3 of air per minute at 15c DBT and 80% RH is heated until its temperature become 22c. Find the following:
(i) Heat added to the air per minute (ii)RH of heated air (iii)WBT of heated air 

Assume air pressure is 1.033 bar




7.a)
Define the following terms

i) 
Degree of saturation  

ii) 
Absolute humidity  

iii) 
Relative humidity

iv)
Specific humidity
 
   b)
The specific humidity of atmospheric air at 28 o C dry bulb temperature and 
 
760mm of mercury is 0.016 kg/kg of dry air.  Determine  

i)   Partial pressure of water vapor  
ii)  
relative humidity

iii) Dew point temperature and   
iv) 
specific enthalpy



8.a) 
With a simple sketch explain the principle of centrifugal dust collector. 


b) 
List the different methods of odour removal from air and write short notes on any three methods. 
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