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Instruction to Candidates:

. 1) Section -A is Compulsory.
2) Attempt any Four questions from Section -B.
3) Attempt any Two questions from Section - C.

Ql)

a)

Section - A .
(10 x 2 =20)

Define -'Energyperformance ratio (EPR) & express its relationship with
'COP' .

b) What is boot strap with reference to aircraft refrigeration systems?

c) What do you understand by term DART?

d) Discuss the nomenclature used for classifyingrefrigerants.

e) List psychometric properties of air.

f)

g)

List various sources of heat load.

What are engineering applications of cryogenics?

h) Discuss effect of moisture and oil miscibility in refrigerants.

i) Differentiate between Natural and Mechanical refrigeration.

j) What is sensible heat factor?
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Section - B
(4 x 5 =20)

Q2) Derive an expression. for C.O.P. of Bell-Coleman cycle when the p~ss is
carried out polytropically. . -

Q3) Explain Cascade refrigeration system and also give its advantages.

Q4) Compare vapour absorption and vapour compression refrigeration system.

Q5) 180m3of airhaving inletcondi~ion40°CDBT and 15%RH and outletcondition
25°C DBT and 20°C WBT is passed through and adiabatic humidifier. Find
thefollowing .

(a) Dew point temperature.

(b) Amount of water vapour added to the air per minute.

Q6) Discuss in detail the various factors affecting human comfort.

Section - C
(2 x 10 =20)

Q7) Discuss and plot simple vapour compression cycle on pressure enthalpy chart
, anddiscussthe followingconditions

(a) Effect of suction pressure.

(b) Effect of delivery pressure.

(c) . Effectof superheating.

Q8) (a) Discuss with neat sketch and d~rive expressions for COP of the system
for compound compression with multiple expansion valves and flash
intercooling system.

(b) A vapour compression system with ~ as refrigerant works between
the pressure limits of2 bar and 14 bar. It is fitted with expansion valves

. and flash chamberssuch that the vapoursare extractedat 6 bar and 10
bar and sent to the appropriate compressor suction. For a refrigerating
load of 18-tonnes, calculate the power required to .drive the three
compressors.
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Q9) The following data relates to a conference room having a seating capacity of
80 persons : .

If two third of recirculated room air and one third of fresh air are mi~ed
before entering the cooling coils determine

(a) Apparatus Dew point.

(b) Grand total heat load.

(c) Effective room sensible heat factor.

...
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.mside design conditions 22°C DBT 55% RH

Outside design conditions 38°C DBT 28°C WBT

Sensible and latent heat loads per person 75 W and 45 W respectively.

Lights and fan loads 12000 W

Sensible heat gain through glass, walls, 12000 W

ceiling etc.
.

18m3/minAir infiltration

Fresh air supply 80m3/min

By pass factors of the coils 0.1


