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REFRIGERATION AND AIR-CONDITIONING
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Answer any FIVE questions

All questions carry equal marks
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1.a)
Explain how the actual vapour compression cycle is different from that of an ideal cycle.

b)
An ice plant using NH3 as refrigerant works between -15oC and 35oC and produces 10 tons of ice per day from water supplied at 30oC.  The ice temperature is -5oC.  Determine (i) The capacity of the refrigeration system.  (ii) The HP of the motor required to run the compressor if the isentropic efficiency is 85% and mechanical efficiency is 95%.

2.a)
Explain the working of a boot-strap refrigeration system with the help of a schematic diagram.  Represent the processes on T-S chart.
b)
A refrigerating machine using air as working fluid and working on closed Bell-Coleman cycle operate under the following conditions.



Refrigerating temperature = 150 k



Cooler temperature = 300 k.

The air temperature at the entry of the refrigerator is 40 k less than the refrigerator temperature.


Pressure in the refrigerator is 1 bar.  Calculate 

(i) The refrigerating effect.

(ii) Cooler pressure

(iii) COP of the machine.  Assume expansion and compression are isentropic.

3.a)
Discuss the nomenclature of refrigerants.

b)
What are the advantages of rotary compressors over reciprocating compressors in refrigeration applications?

4.a)
What are the advantages of barometric condenser over surface condenser in steam jet refrigeration system.

   b)
Explain the phenomenon of energy transfer in vortex tube.

5.
Draw a neat diagram of Electrolux refrigerator and explain its working principle.  What is the important role of hydrogen in this refrigeration system?  What are its advantages over absorption type refrigeration system.
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6.a)
Define the term “Effective temperature”.  Describe the factors which affect the effective temperature.

b)
One kg of air at 40oC DBT and 50% RH is mixed with two kg of air at 20oC DBT and 120C DPT, adiabatically.  Calculate the temperature and specific humidity of the mixture, using property relations.

7.
The following data is given for the space to be air-conditioned.



Inside design conditions: 25oC DBT






     50% RH



Outside design conditions: 43oC DBT






        27oC WBT



Room sensible heat gain:  40 kw



Room latest heat gain:      10 kw



Bypass factor of the cooling coil used: 0.2

The return air from the room is mixed with outside air before entry to cooling coil in the ratio of 3:1 by weight.  Determine:

(a) ADP of the cooling coil.
(b) Entry and exit conditions of air for cooling coil.

(c) Dehumidified air quantity.

(d) Fresh air quantity.

(e) Cooling coil capacity.

8.
Write short notes on the following:


(a) Summer air conditioning system for hot and humid conditions.


(b) Requirements of comfort air conditioning.


(c) Thermo electric refrigeration.


(d) Flooded type expansion valve.
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