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Note: 1) Aftempt any five questions.
fes=81 ave el o gt Hifom)
i1) All questions carry equal marks.
Tt ueHl F T AF Bl

iii)In case of any doubt or dispute the English version
question should be treated as final.
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1 a) ExplainBoot-strap cycle and coefficient of performance
or refrigerator.
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b) A Camot refrigeration cycle absorbs heat at 270 K and

rejects it at 300 K.

i} Calculate the coefficient of performance of this
refrigeration cycle. '

ii} Ifthe cycleis absorbing 1130 KJ/min at 270 K, how
many KJ of work is required per second.

iii) Ifthe Carnot heat pump operates between the same
temperatures as the above refrigeration cycle, what
is the coefficient of performance.

iv) How many kl/min will the heat pump deliver at 300K
it at absorbs 1130 k}/min at 270K.
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U PTATe Weftast wep 270 K 91 35577 ) araenfd @l &

3R 300 K R 2 arcfiasik awan &1

i) 39 uefias o & rbRic o yewivia &H Tl
B

i) If& wH 270 K W 1130 K 1/As1e sraenfid & &1 2.
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iv) @lc 99 300K W fdra= kJ/Me &m, 3R 98 270K
1130 kJ/min 3@Mf&T &xar 21

Explain the P-H chart of theoretical vapour compression
refrigeration system.

Hgfer AuR R WhoreF Red & P-H a1 Ht Aarem
=
A refrigeration machine using R-12 as refrigerant operates
between the pressures 2.5 bar and 9 bar. The compression
is isentropic and there is no undercooling in the condenser.
The vapour is in dry saturated condition at the beginning of
the corhpression. Estimate the theoretical coefficient of
performance. If the actual coefficient of performance is
0.65 of theoretical value, calculate the net cooling
produced per hour. The refrigerant flow is 5kg per minute.
Properties of refrigerant are:
Pressure,|  Saturation Enthalpy, Entropy of

bar | temperature °C kifk | saturated
Liquid | Vapour | vapour =kJkg K
9.0 36 7055 | 2018 0.6836
25 ~7 29.62 184.5 0.7001

Take C,, for superheated vapour at 9 bars as 0.64 kJ/kg K.
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WhoRe & U § R-12 T I9GW S Jieft T Wpore=
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| Pressure,| Saturation Enthalpy. Entropy of
| bar | temperature °C kike saturated
i Liquid { Vapour | vapour=klkgK
90 36 7055 | 2018 0.6836
25 -1 2962 184.5 0.7001

9 IR W mmmaﬁ%’lcp%.ﬂ.ﬁél ki/kg K &
w9 | Al
Explain Practical vapour absorption system? Write down
the properties of Ideal refrigerant-absorbent combination.
g arsy 9N Woreh @ THeEN anes uaftaes-
e T & o1 forfRag)
Draw a neat diagram of aqua-ammonia absorption system
and explain its working.
T - ST S@eneT 53 1 Wew I 99130 e 3w
FrdTuTTe WHIATET

Explain the classification of refrigerant. Write down the
desirable properties of ideal refrigerant.
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Write down the factors considered for the selection of

refrigerant for a system, Explain R-12 and R-22 as a
refrigerant.

fereft wonett & forg et & T & R AR fve o
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Using Psychrometric chart, explain the following
processes:

i) Sensible heating and Sensible cooling process

ii) Heating and Dehumidification process

ArEfeds A1 31 SuiT o gy, FrefeiRRea wiwsit
LR -
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ii) M iR i uffsar

In a cooling application, moist air enters a refrigeration
coil at the rate of 100 kg of dry air per minute at 35°C
and 50% RH. The apparatus dew point of coil is 5°C and

by-pass factor is 0.15. Determine the outlet state of moist
air and cooling capacity of coil in TR.

HfTT ftrber §, 7 gar 35°C 3R 50% RH 9% iy e
100 freiiar o5 ga1 &t a¥ A Apore piger § w3
Yt 81 Piger BT IR 3 filg 5°C } R arr-ur
PRD0.15 81 71 g1 i aScoie Ry 3k TR F oiger it
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Explain the working of steam jet refrigeration system.
i ve WreRem Rived HT wrdnvelt ) Tyl

Draw the T-S and H-S diagram of a steam jet refrigeration
system,

W o2 ore Rived &7 ToS 31 H-S Samm §130)
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The amount of air supplied (o an air-conditioned hall is
300 m*/min. The atmosphere conditions are 357 Iili’i
and 55% RH. The required conditions are 20°C DI3T and
60% RH. Find out the sensible heat and Jatent heat

removed from the air per minute. Also find the sensible
heat factor for the system.

arEierd get § MRS H ST arelt gar H A= 300 mYy
fiFre 21 aramaRer it Ry 35°C DBT 3R 55% RIT &1
HMALGE <t 20°C DBT 3R 60% RH 21 9fy fiFre g1 @
fFreprett 7€ SiRyaer mif 2 1@ mif o1 g T & & g
A" T wre ft sa Pl

A small office hall of 25 persons capacity is provided

with summer air conditioning system with the following
data.

Outside conditions =34"C DBT and 28°C WBT
Inside conditions =24°C DBT and 50% RH
Volume of air supplied = 0.4 m¥/min/person

Sensible heat load in room= 125600 kJ/h

Latent heat load inroom = 42000 kl/h

Find the sensible heat factor of the plant.

25 Sfeaal H e e 1@ Biel il gid Frfarad
FTeT % | fisTeteli wR el R aer a8

aEd fRufRrT =34°C DBT 3k 28°C WBT
ey &1 feufey =24°C DBT 3i¥ 50% RH
angf A g Hramr = 0.4 m/RrerafFa
FRAATEITT IR = 125600 ki/h

SR A I AT 9R = 42000 kJ/h

i BT Hi"e I wRe s Hifw
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8. Write short note on any three
a) Grand sensible heat factor
b) Cascade system
¢) Leak detection methods
d) Production of dry ice
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