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---

1.a)
What is the difference between a refrigerator and a heat pump? 



b)
The capacity of a refrigerator is 200 TR when working between  - 8oC and 26oC. Determine the mass of   ice produced per day from water at 260C. Also find the power required to drive the unit. Assume that the cycle operates on reversed carnot cycle and latent heat of ice is 335 kJ/kg.





 

2.
A simple vapour compression cycle using F-12 is designed to take a load of 10 
tons. The refrigerator and ambient temperatures are 00C and 300C respectively. A minimum temperature of -50C is required in evaporator and condenser for heat transfer. Find         (a) Mass flow rate through the system (b) Power required in kW. (c) Cylinder dimensions assuming L/D ratio as 1.2 for a single cylinder and 
single 
acting compressor running at 300 RPM with a volumetric efficiency of 0.9

3.a)
What is a refrigerant? Can water be used as refrigerant? 



b)
Name three refrigerants that are suitable for ice plants giving their relative merits 
and demerits.

   c)
What are azeotropes?

4.a)
How the condenser temperature and evaporator temperature influence the 
performance of a vapour compression system out of the two which has more influence? 



   b)
Why throttle valve is used in vapour compression refrigerator instead of an 
expansion cylinder between condenser and evaporator.

5.a)
What are the characteristics of ideal absorbent and refrigerant mixture in vapour absorption refrigeration? 








   b)
Explain with a simple sketch the construction of Electrolux refrigeration system.










6.a)
With the help of a simple schematic explain the working of steam jet refrigeration 
system.

   b)
What are the merits and limitations of steam jet refrigeration system?

7.a)
What do you mean by the term “Infiltration”? Explain the different methods by air leakage through window and door cracks can be estimated.

           


   b)
List and explain the components of system heat gains.


              

8.
With the help of a suitable sketch, explain the principle of the magnetic heat pump. 
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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 refrigeration plant using F-22 produces 1000 kg of ice at -100C from water at 400C per hour. The ambient temperature is 400C and temperature in the refrigerator is -200C. The refrigerant enters the compressor at 1000C. Find 


(a) COP of the cycle 


(b) refrigeration load 

(c) mass flow rate of refrigerant 
(d) Power consumption.

3.a)
Differentiate between physical and thermodynamic properties of a refrigerant. 

b)
Discuss the relative merits of Carbon-di- oxide, Ammonia and Sulphur-di-oxide as refrigerants. 








4.a)
Explain the working of an evaporative condenser. 




   b)
Give the comparison of flooded evaporators and dry evaporators.


5.a)
Explain with a simple sketch the working of Electrolux refrigeration system. 

   b)
Determine the HCOP of a vapour absorption refrigeration system when the temperature of generator is 120(C, the temperature of the condenser is 30(C and the temperature of the evaporator is –20(C.  What would be its COP if it were a Carnot.

 








6.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 difference does it make when the steam jet refrigeration system operates with a barometric condenser instead of a surface condenser?

7.a)
Write short notes on ‘Solar radiation’ and explain how it affects the heating load calculations







  



   b)
Explain in detail the procedure for calculating heat gain through building structures. 

8.
Sketch the heat pump system for purification of water and explain its working. 
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1.a)
Explain the boot strap air cycle refrigeration system with a schematic and cycle    

   diagrams. 








  

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




2.
A refrigerant plant working on simple vapour compression cycle using F-12 as refrigerant is used for producing 10 tons of ice at -5 °c per day with water at 35°c. It is required to maintain 10°C of temperature difference for better heat 
transfer at condenser and evaporator. Calculate the dimension of compressor 
cylinder: if it runs at 1400 RPM. Also find the COP and relative COP With 
respect to Carnot cycle. Take L/D ratio and volumetric efficiency of the 
compressor as 1.1 and 0.9 respectively.

3.a)
What is a secondary refrigerant? What are its desirable characteristics? 

   b)
Describe the nomenclature of the refrigerants. 




4.a)
What are the advantages of evaporative condensers over water cooled condensers? 
       

   b) 
Describe the working of any two types of water cooled condensers. 

5.a)
Explain the working of an Ammonia-water vapour absorption refrigeration system. 
 

   b)
Compare the performance of NH3-H2O system with LiBr-H2O for same limits of          condensor and evaporator temperatures.






6.a)
Where is steam jet refrigeration system widely used?




   b)
What are the materials for the thermoelectric refrigeration?




7.a)
Enumerate the components of cooling load estimate.


  


   b)
Briefly explain the different points to be considered while making heat load 
calculations.



8.
Explain how the Desalination of sea water is carried out by the heat pump 
system with a suitable sketch.
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1.a)
Explain how a Brayton cycle can be modified to approach a reversed Carnot Cycle by means of multistage compression and expansion.  

b)
An air refrigerator used for food storage provides 25 TR. The temperature of air entering the compressor is 70C and at the end   of the cooler is 270C. Find the COP of the cycle and power per ton of refrigeration required by the compressor. The quantity of air circulated in the system is 3000 kg/hr. The compression and expansion follows the law P.V1.2 = Constant. 





2.
A simple vapour compression ammonia ice plant operates between a condenser temperature of 35 0C and an evaporator temperature of -1 5°C. It produces 10 tons of ice at -50C per day from water at 300C.  Using tables of properties of ammonia determine   (a) capacity of the plant (b) mass flow rate of the refrigerant (c) the discharge temperature (d) Stoke and bore of the compressor if L/D ratio is 1.2, speed 1200 RPM and volumetric efficiency is 0.65 (e) power of the compressor if adiabatic efficiency of the compressor is 0.85 and mechanical efficiency of the compressor is 0.95 and (f) Theoretical and actual COP.

3.a)
Give the normal boiling points and designations of floro chloro derivatives of 
methane.









   b)
Describe the chemical and physical requirements of a good refrigerant. 

4.a)
Where does the thermostatic expansion valve is used? 



b)
With the help of a neat sketch explain the working of an expansion device used in a vapour compression system for producing ice on commercial base. 

5.a)
What are the conventional working pairs for absorption systems and explain with line line diagram any one pair.









b)
What is the basic principle in three fluid refrigeration system and give the Constructional features of such system. 






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

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

7.a)
Write short notes on “Chimney or stack effect” in air conditioning applications.

   b)
Enumerate and explain the components of internal heat gains.

8.a)
What are the different industrial applications of heat pump? 



   b)
Draw the heat pump system used for juice concentration and describe the processes. 
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