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PART A
Answer any threefull questions, each carries 10 mnrks. Marks

Define COP and prove that COP'*,.,* COP*"r,ig"o,o,+ I (4)

A Bell-Coleman refrigerator operates between pressure limits of I bar and 8 bar. (6)

Air is drawn from the cold. chamber at 9oC and compressed and then cooled to

29oC before entering into the expansion cylinder. The polytropic index for both

compression and expansion each is 1.35. Calculate COP,r,"*oi"",, if T:1.4 and

C": l.003kJ/kgK.

2 a) Derive an expression for COP of Reversed Brayton cycle for air refrigeration (4)

system.

b) The cabin load of an aircraft is 25 tonnes. The outside airtemperature is l6oC. (6)

The atmospheric air is compressed to a pressure of 0.96 bar and temperature of
| 29"C due to ram action. This air is then further compressed in a compressor to 4.8

bar, cooled in a heat exchanger to 66oC, expanded in a turbine to I bar pressure

and supplied to the cabin. The air leaves the cabin at a temperature of 26oC. The

isentropic efficiencies of both compressor and turbine are 0.9. Calculate the COP
' of the system.

3 a) Enlist any four methods to improve the COP of a simple vapour compression (4)

refrigeration cycle, with the help of necessary sketches.

b) A vapour compression system with R12 as refrigerant includes a liquid to

u.lpouf heat exchanger in the system. The heat exchanger cools saturated liquid

coming out of condenser from 32Cto22"Cwiththe help of vapour coming out

of evaporator at - l2"C saturated. The compression is isentropic.

Find:

(i) C.O.P. of the system,

(6)
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(ii) Refrigeration capacity of the system if the compressor displacement is 1.2

m'/min and '
(iii) C.O.P. of the system without heat exchanger.

a) With the help of neat sketch explain the working of steam jet refrigeration system.

b) With a neat sketch, explain the working of a modified ammonia water vapour

absorption refrigeration system. Also explain the reason for the modification of

the generator in the case ofNHr-HrO system.

PART B
Answer any threefull questions, each carries 10 morks.

A compound refrigeration system is used to maintain +10oC and -l0oC in two

evaporators of 20TR and lOTR respectively connected in parallel. The refrigerant

leaving the condenser is saturated liquid at 30oC. It then enters in to the

corresponding expansion valves which are also connected in parallel. Find the

power required to run the system and the COP if the compressors are connected

in series. Also draw the line diagram of the arrangement and the P-H diagram of

the.cycle.

Explain flash inter cooling with the help of a line diagram and P-H diagram. Write

any two advantages of using flash chamber.

a) Explain with a neat diagram working of domestic refrigerator.

b) What is plate freezing? Write any two uses.

a) With a neat sketch explain the working of a Flooded evaporator.

b) With a neat sketch explain the working of a Hermetically sealed compressor.

PART C
; .. Answer any fourfull questions, eoch carries I0 mnrks.

20 m3 of air at 30"C and 60% R.H. is cooled to 22"C DBT maintaining its specific

humidity constant. Find the heat removed from the air, RH ofthe cooled air, Wet-

bulb temperature of the cooled air and the Dew point temperature of the air if the

pressure is I bar.

a) What is comfon chart?

b) Write any four factors affecting human comfort.

c) 
- 

What is Effective temperature?

a) Describe the three methods of designing ducts for air conditioning?

b) With schematic diagram explain four arrangement of air distribution system in air

cortditioning.
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Explain central ah conditioning systems with a schenratic di€rm.
Explain any fire ftdr= to be considered for the design of ar ah
system for a lryital.
An air-conditidd spffi is to be maintained at2TocDBT ard 55% RlI. The (I0)
outside condition is 39"C DBT and 28"C WBT. The total sensfule *s ld is
120000 kJ/h ard dE total l# heat lod is 45000 kJ/h. 60 per cent of tlre r€firn
air is recir€ulc$ed ad mixed with 4,0 per cent of makeup ah aftertsre cooling
coil. Thecotditbn of air leaving the coil is l7 oc. Determirrc, Roonr ssrible
heat factor, Her of air an&ring the atditorium, Amount of nu&c+p air,
Appaatus &w poirr anrl By-pss futor of thc cooling coil.
w'i& dEln$ ofsehemafie diagram explain winterand sumrn€r a*r corditioning (10)
systems.
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