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1. a) 
Describe briefly a simple aircraft refrigeration    system.


 

b)    
A Bell - Coleman cycle works between 1 and 6 bar pressure limits. The compression and expansion indices are 1.25 and 1.3 respectively. Obtain COP and tonnage of the unit for an airflow rate of 0.5 kg/s. Neglect clearance volume and take temperature at the beginning   of compression and expansion to   be 70C  and 370C, respectively.

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









   b)
Explain the working of a four shell Lithium bromide-water vapour absorption refrigeration system.

    c)
Explain thermo electric refrigeration system.

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) 
What is the need for air conditioning system?





b) 
The following data refers to the office air conditioning plant having maximum seating capacity of 30 occupants.



Outside design condition

34oc DBT and 28oc WBT



Inside design condition

24oc DBT and 50% RH



Solar heat gain


9120W



Latent heat gain per occupant
105W



Sensible heat gain per occupant
90W



Lighting Load


2300W



Sensible heat load from other factors
11630W



Infiltration Load


14m3/min

Assuming 45% fresh air and 55% recirculated air passing through the evaporative coil and the BF 0.15, find DPT of the coil and capacity of the plant.

8. a)
Discuss relative merits and demerits of central air-conditioning system with district air conditioning system. 







b) 
Write notes an All air-conditioned system and All water-air conditioned 
system with necessary line sketches. 
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1. a) 
Show that the coefficient of performance of an air cycle system is only a function of pressure ratio  

   





             

b) 
An air refrigeration system operates with a   cooler pressure 10bar and refrigerator pressure 2 bar. The temperature of the air leaving the cooler is 250C. And the air   leaving the room is 30C. The compressor displacement is 30 cubic meter/min.  Find

(i) Tons of refrigeration.

(ii) Power per ton.

(iii) Expander displacement in cum/min.


2. a)
What is the effect of superheating of refrigerant?




    b)
An ammonia refrigerating machine fitted with an expansion value works between 
the temperature limits of -100C and 300C. the vapour is 95% dry at the end of 
isentropic compression and the fluid leaving the condenser is at 300C. If the 
actual coefficient of performance is 60% of the theoretical, find the ice produced 
per kW hour at 0oC from water at 100C. The latent heat of ice is 335kJ/kg. 


The ammonia has the following properties:





	Temperature

0C


	Liquid heat kJ/kg
	Latent heat kJ/kg


	Entropy of Liquid kJ/kg K

	
	
	
	Liquid
	Vapour

	30

-10
	323.08

135.37
	1145.79

1297.68
	1.2037

0.5443
	4.9842

5.4770


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. 

5. a)
What are the characteristics of ideal refrigerant in vapour absorption refrigeration. 

    b)
What is aqua-ammonia and what are its demerits?





    c)
Suggest the absorption refrigeration system for 200 tons food processing unit and 


draw the simple sketch of such system. 
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6. a)
Where is steam jet refrigeration system widely used.





    b)
What are the materials for the thermoelectric refrigeration?

7. a)
Explain the concept of ESHF for room to be air conditioned. How is it useful to find the ADP for fixed room design conditions?





b) 
A conference room for seating 100 persons is to be maintained at 22oc DBT and 60% RH. The outdoor conditions are 40oc DBT and 27oc WBT. The various loads in the 
hall is given below.



Sensible and Latent heat load per person
80W and 50W 



Lights and Fans




15000W



Sensible heat gain through glass. Walls, ceiling etc.,
15KW

The air infiltration is 20 m3/min and fresh air supply is 100 m3/min. Two third of recirculated room air and one third of fresh air are mixed before entering the cooling coil. The BF of the coil is 0.1. Determine ADP, Grant total heat load and effective room sensible heat factor.



8. 
With the help of a suitable sketch, explain the principle of the magnetic heat 
pump. 
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1. 
A dense air refrigerator is required for an ice making plant with a capacity of 2500 kJ/min. Both compression and expansion may be assumed as isentropic. The compressor and expander are double acting and   work between the pressure limits of 3.5 bars and 14 bars. The temperature of air at the entry to the compressor is 40C and that of air at the exit of cooler   is 200C. Assuming   a mechanical efficiency of 85% for both the compressor and expander with  common  stroke of 200 mm and speed of 300 rpm find the power required 
per ton  of refrigeration .

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 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.
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5. a)
What are the characteristics of ideal absorbent in vapour absorption refrigeration.

    b)
In absorption refrigeration system heating, cooling and refrigeration take place at            the temperature of 120C,30C and –10C.Find the ideal COP of the system.


    c)
How can you generate the heat in the generator of a absorption 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)
Given:


Summer Design:
40oc DBT, 22oc WBT


Inside Design
24oc DBT , 43% RH


RSH


209340 KJ/hr


RLH


Nil


Ventilation

350 m3/min


Find,

i) Outside air load

ii) ESHF

iii) Effective surface temperature

iv) Dehumidification air quantity

v) Supply air temperature Assume BF = 0.05
         



b) Distinguish between summer and winter air conditioning system

8. 
Sketch the heat pump system for purification of water and explain its working. 
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1. a) 
Explain the methods for improving the performance of refrigeration system working on carnot cycle.









b) 
2kW per ton of refrigeration is required to maintain a temperature of –400C in the refrigerator. If the refrigerator works on carnot cycle, determine:


(i) COP of the   cycle.    (iii)  Temperature of the sink     (iii) Heat rejected to the sink   per ton of refrigeration and (iv) Heat supplied and COP if the cycle is used as heat pump  

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) 
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)
What is the effect of inert gas in three fluid refrigeration system.



    b)
What is absorption refrigeration system and how it differs from convention vapour compression system and explain its working.



    c)
What is Carnot COP of absorption refrigeration system? How it is differ from actual COP.

6. a)
What is thermo electric refrigerator.

    b)
Explain the difference between Steam Jet refrigeration system and air 
refrigeration system.
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7. a)
Air at 29oc DBT and 24oc WBT is passed through a wet cloth maintained at 23oc. The heat extracted by the wet cloth from air is 0.5KW and the air flow rate is 40   m3/min. Determine the exit condition of air leaving the wet cloth.



b) 
Explain in brief how the human body reacts to change in temperature of environment. Also explain the effect of activities on the heat load calculation for comfort applications.


8. 
Hot water at 80(C from the boiler is supplied to a building by a 25 metre long 
pipe of 6cm inside diameter. Assume the following data.

Thickness of pipe materiel = 4mm

K (pipe material) = 50 w/mk

hi (inside heat transfer coefficient) = 82 w/m2(C

ho (outside heat transfer coefficient) = 20 w/m2(C     

Ambient air temperature = 11(C

a) 
Find the heat loss per hour from the pipe

b) 
Also find the percentage decrease in heat loss if the pipe is lagged with an insulation having k = 0.06 w/m k and thickness = 4cm.
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