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1.a)
Differentiate between simple air refrigeration  system and  bootstrap air            
refrigeration system.    
b)
For the cock-pit of an aircraft 10 tons of refrigeration is required. The compressed air is available at 4 bar and 370C. Assuming the cooling turbine   efficiency is at 80% and the air leaving the chamber is at 270C, calculate the mass of air required for the refrigeration system. The cock pit is maintained at 1 bar.



2.a)
Show the simple vapour compression cycle on T -s diagram. 

   b)
A refrigerator works between -70C and -270C. The vapour is dry at the end of 
isentropic compression. There is no under cooling, and the evaporation is by 
throttle valve. Find:


(i) C.O.P;


(ii) Power of the compressor to remove 175 kJ/min.

The properties of the refrigerant are as under:


	Temperature

oC
	Sensible heat

kJ/kg
	Latent heat

kJ/kg
	Entropy Liquid

kJ/kg K
	Entropy of dry saturated vapour

kJ/kg K

	-7

27
	-29.4

124.8
	1298

1172.4
	-0.1088

0.427
	4.748

4.334


3.a) 
How are the refrigerants classified? 





   b) 
Discuss the factors to be considered in the selection of a refrigerant. 

4.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. 
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5.a)
In an absorption type refrigerator, the heat is supplied to NH3 generator by condensing steam at 2 kg/cm2 (absolute) and 90% dry.  The temperature to be maintained in the refrigerator is –50C.  The temperature of the atmosphere is 30oC.Find the maximum COP possible of the refrigerator. If the   refrigeration load is 20 Tons and actual COP is 70% of maximum COP.  Find the weight of steam required per hour.  







     b)
What is the function of desorber in vapour absorption refrigeration system.      
6.a)
Explain the principle of steam jet refrigeration.




   b)
Explain thermo electric refrigeration system.






   c)
Explain the term seebeck effect, Thomson effect.





7.a)
A quantity of air having a volume of 300 m3 at 30 oC (DBT) and 25 oC (WBT) is heated to 40 oC (DBT). Estimate the amount of heat added, final relative humidity and WBT.  The air pressure is 1.01325 bar.  


  


b)
800 m3 /min of re-circulated air at 22oC (DBT) and 10o dew point temperature is to mixed with 300 m3 /min of fresh air at 30oC (DBT) and 50% RH.  Determine the enthalpy, specific volume, humidity ratio and dew point temp of the resultant mixture.

8.a)
What are the different methods by which humidification of air can be achieved. Describe with a neat sketch the impact type humidifier. 
   b) 
Explain with sketch one method by which air is humidified by evaporating 
water in to air. State the advantages of this method. 
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1.a)
What are  the factors to be considered  in selecting  the refrigeration  system for air crafts?  

  b)
A Bell - Coleman refrigerator works between 5 bar and 1 bar pressure limits. After compression, the cooling water reduces the air temperature to 150C. What is the lowest temperature produced by the ideal machine?  Compare COP of this machine with that of  
ideal carnot cycle machine working between the same pressure limits. The temperature at the beginning of compression  being –120C.



2.a)
Draw the p-h diagram for a simple vapour compression cycle.
b)
An ammonia vapour compression refrigerator works between temperature limits of -6.7oC and 26.7oC. The vapour is dry at the end of compression and there is no under cooling of the liquid, which is throttled to the lower temperature. Estimate the C.O.P of the machine. Properties of ammonia given below should be used.

	Temperature

0C


	Enthalpy

kJ/kg


	Entropy

kJ/kg



	
	Sensible

(hf)
	Latent

(hfg)
	Vapour

(h)
	Liquid

(sr)
	Vapour

(sg)

	-6.7

26.7


	-29.3

125.6
	1293.8

1172.4
	1264.5

1297.9
	-0.113

0.427
	4.752

4.334


3.a) 
What are the desirable properties of a good refrigerant? 

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





4.a) 
What are the different types of evaporators used in a vapour compression 
refrigeration system? 







   b) 
What are the advantages and disadvantages of capillary tube over other types of 
expansion devices? 
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5.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.   
6.a)
What are the limitations of steam jet refrigeration system.



   b)
What are the merits of steam jet refrigeration system over other system?


7.a)
Describe a suitable air conditioning system for hot and humid outdoor conditions.

b)
Air at 31oc DBT and 18.5oc WBT is passed through a cooling coil maintained at 4.4oc. The heat extracted by the cooling coil from air is 12.5 KW and air flow rate is 39.5 m3/min. Determine the DBT and WBT of the air leaving the coil and coil by pass factor.
8.a)
Define the following in relation to the conditioned supply air to room ‘Throw’, ‘Drop’ and ‘Spread’. 

  b)
State the different types of supply air out lots. 
  c)
Describe the factors governing the selection and location of supply air outlets. 
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1.a) 
What are the systems by which mechanical refrigeration can be accomplished ?

   b) 
Explain the importance of Industrial Refrigeration citing specific cases.  
   c) 
Distinguish between vapour absorption and vapour compression system and what is the distinct advantage of vapour absorption over vapour compression system.
            

d) 
Explain the working principle of vapour compression refrigeration system with a neat diagram and also plot the same on a P-h and T-s diagram           
2.
Determine the theoretical coefficient of performance for CO2 refrigerating 
machine working between the limits of pressures of 65.1 bar and 30.8 bar. The 
CO2 during the suction stroke has a dryness fraction of 0.6. Properties of 
refrigerant are:

	Pressure

Bar
	Temperature

0C
	Liquid heat

kJ/kg
	Latent heat

kJ/kg
	Entropy of Liquid kJ/kg K

	65.1

30.8
	25

-5
	81.23

-7.54
	121.42

245.36
	0.2512

-0.042



How many tonnes of ice would a machine, working between the same limits and 
having a relative coefficient of performance of 40%, make in 24 hours? The water 
for the ice is supplied at 10oC and compressor takes 6.8kg of CO2 per minute. 
Latent heat of ice is 333kJ/kg.
3.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. 








4.a)
Differentiate between flooded type and dry expansion type evaporators. 

   b)
Explain the working of thermostatic expansion valve with the help of a neat 
sketch. 








5.a)
Why the boiling point difference of absorbent-refrigerant should be high.  
   b)
What is the effect of latent heat of absorbate  on performance of the absorption 


systems. 










   c)
What are the desirable requirements of a Refrigent – Absorption pair.       
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6.a)
What is thermo electric refrigerator.

   b)
Explain the principle of steam jet refrigeration system.

   c)
What is the function of a condenser in a steam Jet refrigeration system? Explain 
its working.

7.a)
Draw a neat diagram of air conditioning system required in winter season. Explain the working of different components in the circuit. Is it possible to use steam for such air conditioning system?




         

b)
30 m3 of air at 15oc DBT and 13oc WBT are mixed with 12 m3 of air at 25oc DBT and 18oc WBT. Assuming the barometric pressure 1 standard atmosphere, determine the DPT and WBT of the resulting mixture.

8.a) 
Write notes on Grills and Registers. 




   b) 
Describe the following types of air filters for cleaning air with simple 
sketches. 

(i) Viscous filter (ii) Wet filter. 
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1.a)
How is ideal reversed carnot cycle modified to result in Bell-Coleman cycle? Explain with sketches.




       




b)
The capacity of a refrigerator is 150 TR when working between -6°C and 25°C. Determine the mass of ice produced per day from water at 25°C. Also find the power required to drive the unit. Assume that the cycle operates on reversed Carnot cycle. Latent heat of ice can be taken as 335 kJ/kg.
          






2.a)
Under what circumstances superheating of refrigerant vapour before compression 
is objectionable?







   b)
An ammonia refrigerator produces 30 tonnes of ice form and at 0oC in 24 hours. 
The temperature range of the compressor is 250C to -150C. The vapour is dry 
saturated at the end of compression and an expression and an expansion value is 
used. Assume a coefficient of performance to be 60% of the theoretical value. 
Calculate the power required to drive the compressor. 




Latent heat of ice = 335 kJ/kg.


Properties of ammonia are:

	Temperature

0C


	Enthalpy

kJ/kg


	Entropy

kJ/kg K

	
	Liquid
	Vapour


	Liquid


	Vapour

	25

-15


	298.9

112.34
	1465.84

1426.54
	1.1242

0.4572
	5.0391

5.5490


3.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. 





4.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. 
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5.a)

What is the effect of Latent Heat of refrigerant on performance of the NH3-H 2O 

           
absorption system? 








   b)
In an absorption system Heating, cooling and refrigeration takes place at the 


Temperatures of 100oC, 27oC, -8oC find  the  HCOP of the system. 



   c)
Suggest any two working pairs for Air-conditioning applications  



6.a)
How can you produce the cold with the vortex tube?

   b)
What is the principle in steam jet refrigeration. Explain with neat sketch.

7.a)
An air conditioning system is designed for industrial process for hot and wet summer condition.


Outdoor condition 
30oc DBT and 75% RH


Required condition
22oc DBT and 70% RH


Amount of free air circulated 200 m3/min


Coil Dew Point Temperature
14oc

The required condition is achieved first by cooling and dehumidifying and then by heating. Find,

i)  Capacity of the cooling coil and BF

ii) Heating capacity of heating coil in KW and its surface temperature if BF is 0.2
               

   b)
What do you understand the term load characterization?


8.a) 
Name the chemicals that are used as absorbent and adsorbent in a dehumidification process. 






    b) 
Explain with a circuit diagram, the Lithium Bromide absorption system for 
dehumidification of air. 







    c) 
Write short notes on solar driven dehumidifier. 
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