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Answer any three question from Section A and any three question from Section B.
Assume suitable data wherever necessary.

Ilustrate your answer necessary with the help of neat sketches.

Use of slide rule logarithmic tables, Steam tables, Mollier's Chart, Drawing
instrument, Thermodynamic table for moist air, Psychrometric Charts and
Refrigeration charts is permitted.

SECTION - A

Describe a simple vapour compression refrigeration system with superheated vapour after
compression. Show the entire system on T-S & P-h plancs.
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A simple NHj vapour compression system has compressor with piston displacement of
2 m*/min, a condenser pressure of 12 bar and evaporator pressure of 2.5 bar. The liquid is
sub-cooled to 20°C by soldering the liquid line to suction line. The temperature of vapour
leaving the compressor is 100°C, heat r¢jected to the compressor cooling water is 5000
kJ/hr. and volumetric efficiency of compressor is 0.8. Compute,

a) Indicated power & b)  C.O.P of the system.

The refrigerant system using R-12 as refrigerant consists of three evaporators and capacities
20 TR, 30 TR & 10 TR with individual expansion valves and individual compressors. The
temperature in the three evaporators is to be maintained at —10°C, 5°C & 10°C respectively.
The vapours leaving the evaporators arc dry and saturated. The condenscr temperature is
40°C and the liquid refrigerant leaving the condenser is subcooled to 30°C. Assuming
isentropic compression in each compressor,

Find,

a)  The mass of refrigerant is flowing through each evaporator.

b) The power required to drive the system.

¢)  C.O.Pof system.

Explain with neat sketch a practical vapour absorption refrigeration system. Discuss the
advantages of vapour absorption refrigeration system over vapour compression
refrigeration system.

In an absorption type refrigerator, the heat is suppled to NHj3 generator by condensing steam
at 2 bar and 90% dry. The temperature in the refrigerator is to be maintained at

-5°C. Find the maximum C.O.P possible.

If the refrigeration load is 20 tonnes and actual COP is 70% of the maximum C.O.P. find
the mass of steam required per hour. Take temperature of the atmosphere as 30°C.

Explain working principle of thermoelcctric refrigeration system. What are the fields of
applications?

What is a cascade system? What are its merits? Discuss.

Draw a neat diagram of lithium bromide water absorption system and explain it’s working.
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A cascade re rigeration system is desicned to <upply 10 1wonnes of a refrigeration at an
cvaporator temperature ot -60"C and o condenser wemperature of 23°C. The load at —60°C
1s abscrbed by 2 unit using R-22 as e celngerant and is rejected to a cascade condenser at
-20°C . The cascade condenser is cooled by auniiusing R-12 as the refrigerant and operating
between -30°C evaporating temperatine and 25°C condenser temperature. The refrigerant
leaving the R-12 condenser is subcooled 1o 20°C, but there 15 ne subcooling of R-22
refrigerant. The gas leaving both the cvanorators is dry and saturated and the compressions
arc isentropic. Neglecting losses, determine

a) Compression ratio for each unit.

b)  Quantity of refrigerant circulated per minute {or cach unit.

¢)  C.O.P of each unit.

d)  C.O.Pof whole system

¢)  Theorctical power required 1o run the system

SECTION - B
Classity refrigerants used in refrigerntion systeimn, Why CFC refrigerants are to be phased
out” What arc the recent trends to replace these CHC refrigerants?

Describe with the neat sketch Bootstrap cyvele of anr refrigeration system and draw it’s T-S
diagram.

State the detailed classitication of an evaporators and explain with the neat sketch flooded
evapoiators.

Discuss the capacity control svstems for reciprocating and centrifugal compressors.
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Explain the designation systems for refrigerant

What points are constdered in seleciing a compressor for a refrigeration system

Discues selection criteria of condenser for a refrigeration system. Explain with neat sketch
evaporative condenser.,

[’xplain the ozone depletion and a globul warming 1ssues. Discuss why CFC’s are to be

phasec out.

The reduced ambient system of air reirivcration for cooling an aireraft cabin consists of two

cooliny turbines onc heat exchanger and ane tan. The tirst cooling turbine 1s supplied with

the ram air at 1.1 bar and 13°C and delivers after expansion to the heat exchanger at 0.9 bar
for cooling the air bled off from the moin compressor at 3.5 bar. The cooling air from the
heat exchanger is sucked by a fuan and discharped o the atmosphere. The cooled air from
the heat exchanger is expandad upto 1 bur in the second cooling turbine and discharged into
air cabin to be cooled. The air from the cabin is exhausted at 22°C. The refrigerating capacity
requircd is 10 tonnes. If the compression index for the main compressor is 1.5 and the

expansion index ftor both the cooling tirbines is 1,35,

deternine:-

a)  Mlass flow rate of cabin air.

b) Cooling capacity of the heat exchanger and flow rate of the ram air when compressed
ar is to be cooled to 50°C i the heat exchanger and temperature rise in the heat
exchanger for the ram oir is not 1o exceed 30 K,

¢)  Combined output of both ceoling turbines driving the air fan with transmission
ciliciency of 60%. &

d) C.O.P of refrigerating svstem coaeid
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