S/2025/7412 Total Pages : 6

Fourth Semester
Mechanical Engineering
Scheme OCBC July 2023
REFRIGERATION AND AIR CONDITIONING
Time : Three Hours Maximum Marks : 70
Note : i) Attempttotal six questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.
oA B U T DIVT| HeT HAD 1 (SIS TR BI)
arfart 81 9w et # & frdl ol &) g HIRw

iy Refrigerant tables, P-h charts and Psychrometric chart are
permitted.

Xt v, P-h T¢ S wepRRE T B Rt B

i) Incase ofany doubt or dispute, the English version question
should be treated as final. '

el Y wpR & g ryar Rare & RART § st w5
9T &Y JfyH [T STRAT '

1. Choose the correct answetr. o 2 each
TE ITR BT AT Do |
)  One Ton of Refrigeration is equal to
(a) 210kJ/min (b) 210 kW
(¢) 50kJ/min (d) 3.5kJ/min

fRFORI™ @1 T e & IR §
(31) 210 fraie /e

(&) 210 fratrare

(¥) 50 frae /fime

(8) 3.5 fopatiger/ fime
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i) Invapour compression refrigeration system, a refrigerant exists
in the form of liquid between

(a) evaporator and compressor
(b). condenser and expansion valve
(c) compressor and condenser
(d) allofthese
oy sidteT wefiaT women o, XheRe e & 9 aRet & w9 A
HivE &
(31) o 3R PIRR (F) FERR SR AR qled
(¥) PORMR IR deR () T [+t
ii) Reduction of suction pressure in vapour compression refrigeration
cycle
(a) Reduces evaporation temperature
(b) Reduces condensation temperature
(c) Increases evaporation temperature
(d) Increases condensation temperature
arsy Sfe wallae O o Qa9 S @Y HH HRAT
(31) arsdieor QUH Bl FHH BRAT &
(3) Fo qH DY B AT &
(%) aTsfieRuT AGHT STd FRAT ¢
(%) Fua qUHE STd aRl @

iv) The device which divides the high pressure side and the low
pressure side of a refrigerating system is known as

(a) Condenser (b) Evaporator

(c) Receiver (d) Expansiondevice
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ag IR ST Ui Rived & Sxg @79 v &R 7 2 gy

@& fwforg e &, P wY § SET ST §
(3) PETR (9) arsfieor
(w) Refre (7)) voauieH fearsd

v)  During sensible cooling process
(a) RH remains constant
(b) WBT remains constant
(c) Enthalpy remains constant

(d) Vapour pressure remains constant

Ree offdem wfsar & R

(37) RH f&R w1 ¢ () WBT &R e &
() wemerdt fRR Y&l @ (]) a1 <9 RR @ 2

2. a) Enlisttypesofrefrigeration. And explain any one type in brief.
5

el & TR geflag HIRRN ek Rl ot v TeR @ dau
o e

b) A ice plant is working on reversed Carnot cycle between
temperatures limits between—5°C and 25°C. If the plant capacity
is 200 TR, calculate amount of ice manufactured per day and
power required to run the plant. Assuming initial temperature of
the water as 25°C and latent heat of ice is 335 kJ/kg. 7
T g% BT /I —5°C 3R 25°C & fig amem = &
YSPH PHIC T35 R BT IR 6T 31 A T Y &Helr 200 TR E,
ar alt @t IR a9 25°C SR T B I ST 335 ki/kg
HES forett &Y o FfR |
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3. a) Explainthe effect of evaporator temperature on simple vapour
compression refrigeration system with the help of P-h diagram.
5
P-h 3@ 6 TEREaT § TR 9T JoleT Hefic HUTel! W
qISIes QOHTE & UG Bl AT |
b) AAmmoniarefrigeration plant works between 30°C and —10°C.
[fthe vapour is dry and saturated at suction. Calculate the C.O.P.
of the plant assuming there is 5°C sub-cooling. If mass flow of
the refrigerant is 10 kg/min than calculate the power required to

run the compressor. Use PH chart of refrigerant table of NH, for
required data. : : 7

T SR mefla @EF 30°C 3R —10°C & &l & =l gl
afe wded JaeE & wEy MR T SR QW @, ar 5°C
A~ onT T B¢ T3 & C.0.P. &Y 01 diford | Al Xfthowe
HT T yag 10 fpur/fee @ dIRR @ 9o & fon
Eeges afh 6 AT HIRR EE sel $ faw a1 NH,
YfRoRe @1 arferer a1 PH a¢ @ S0 SIS |

4. a) Enlistfive thermodynamic properties of good refrigerant. 5
3 YMpore & Uy eEisRATEs o o flag BRI

b) Briefly explain advantages and dis-advantages of water cooled

condensers over air cooled condensers. 7

WR Hoe HSIR hT ol H aeR Heg DR P BRI IR

THE BT G F IR

5. a) Explainthe working of capillary tube used in refrigeration system.

5

viafte woret § SR Y STaTelt HiAST S D BRI @
AT |
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b) Explain working of cold storage with the help of schematic

arrangement. 7
Ao Faw (Whifs akenic) 6t wERdr A oiaye &
PV TR

6. a) Define Specific humidity and Relative Humidity and show them
on psychrometric chart. 5
ffare ardaT T wTe AT Bl aRIg IR I Argpmicd
e R garfsd| '

b) 500 m*/min of air at 22°C DBT and 55% RH is supplied to an
air-conditioned hall. The out-side conditions of air is 38°C DBT
and 40% RH. Calculate sensible heat and latent heat removed
from air per minute. Also find sensible heat factor. 7
W qreie gt § 22°C DBT 3R 55% RH W 500 m*/min
a1 Y gl B el &1 gar i aed Ry 38°C DBT 3R
40% RH &1 9fy e o & Fooreht 78 JREe &1 3R 0
ST M | ARgge w1 e (FfFee e heex)

g DRI

7. a) GiveP-Vand T-S diagram for Bell-Coleman cycle and lable the
processes. 6
JT-Proie T & g P-V 3R T-S e iR wftbars @
Jud IR

b) GiveT-Sand P-H diagram for vapour compression refrigeration
system when vapour is superheated at suction and liquid is
sub-cooled before expansion 6

7Sy wte wefiee woiet & faw T-S SR P-H 3w &If, o
TSy o R e B B ok g9 fRaR 9 uget 99-<fifira
BIel &
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8. a) Explainthe working of Screw Compressor with the help of neat
sketch. 6

e XIYH & FER | W) BN @) BRIV FET

b) Write note on year round air-conditioning system. 6

SRS e qurell @R fewoft ferRau)

— TP
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