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PCME 4402

Seventh Semester Examination — 2012
REFRIGERATION AND AIR-CONDITIONING

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

(i)

The figures in the right-hand margin indicate marks.

Give the definition for the following : 2x5

(a) Ton of refrigeration

(b) Wire drawing

(c) Psychrometer

(d) Eutectic point

(e) Bypass factor

Give reasons for the following : 2x5

(a) Superheating and subcooling of refrigerant vapour is desirable
for a vapour compression refrigeration system.

(b) LiBr-H,O pair is preferred over NH, - H,O pair for a Vapour
absorption refrigeration system.

(c) Air, used as refrigerant for aircraft refrigeration system, is not
suitable for domestic refrigeration system.

(d) Sudden expansion causes cooling.‘

Dry bulb temperature increases during during chemical dehu-
midification process.
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2. Describe athermoelec'ric refrigeration system and discuss its advantages and
disadvantages over vapour compression refrigeration system. Give an account

of ‘Figure of Merit’. 7+3

3. Describe an Electrolux refrigeration system and expléin how the pressure variation
is maintained between its condenser and evaporator. Why this system has not

yetbeen commercialized ? 5+3+2

4. A5TR, R-22 vapour compression refrigeration system is operating in SSS cycle
between the temperature limits of 4°C and -20°C. Calculate its mass flow rate,
work of compression, condenser heat rejection and COP. Find the improvement
of its COP if the refrigerant vapour pass through a liquid-gas heat exchanger and

gets super heated by 10°C before its enters the compressor. 5+5

5. Anaircraftliaving 10 TR cooling capacity is flying at a speed of 1000 km/h. The
ainbient condition is at -15°C and 0.35 bar. The pressure ratio of the compressor
is 5.0. The heat exchanger heat effectiveness is 0.8. The cabin pressure is
1.06 bar and air leaves the cabin at 25°C. Calculate the volume flow rate of air
and the COP of the system. 10

6. Describe a two stage ammonia vapour compression refrigeration system and
calculate the savings of work over a single stage system in terms of enthalpies.
10

7. The room air leaves an airconditioned space at 25°C dbt and 50% RH. The
bypass factor of the cooling coil is 0.15. The outdoor air is at 45°C and 30% RH.
RSH and RLH are 160 kW and 35 kW respectively. 20% by mass of outdoor air
is mixed with the 80% of return air. Draw a neat sketch of the processes on a
psychrometric chart and find the supply air state and the apparatus dew point.

3+5+2
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8.  Answer the following questions : 2.5x4

(a) How the aqua-ammonia is purified before it enters the condenser in a

NH,—H,O Vapour absorption refrigeration system ?
(b) What are the factors considered while preparing a comfort chart ?

(c) What is the function of a flash chamber in a multi pressure refrigeration

system ?

(d) Write a short note on secondary refrigerant with examples.
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