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ME-801 (GS)
B.Tech., VIII Semester
Examination, May 2022
Grading System (GS)
Refrigeration and Air Conditioning

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.

fop=1 ata WeAT @l gl hIfTTI

ii) All questions carry equal marks.
Tt ye} & HUF 3 gl

iii)In case of any doubt or dispute the English version
question should be treated as final.

fapdt +ft wepR & T areran farg Y ARy o Esf W
& U9 &) HfaH AT R

1. a) Explain the throttling processes and Joule Thomson

b)

effect for cooling.

sfiaem & fore erfefem uftharalt oik S[@ AR wura &
et HIf

In an ideal vapour compression refrigeration cycle, the
enthalpy of the refrigerant at exit from the condenser,
compressor and evaporator is 80 kl/kg, 200 kJ/kg and
180 kl/kg respectively. What is the coefficient of
performance of the cycle? Draw the P-V,T-S and P-h
Diagram for the above cycle.

v angel arsy wdfie wefias 9% o, YR, FIR, iR
arfiewur 3 argk e W XBrone $t detdt 379 80klikg,
200 kJ/kg 3R 180 ki/kg Bl g1 956 & fFou1e &1 Ui
1 27 IR 95 P AU P-V, T-S 3R P-h NG T30
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2. a)

b)

12]

Explain dry ice? Write a short note on production of dry
1CE.

o T B FHSEY| D 9% b IAeH W A feaquft
GIEE

The ambient air temperatures during summer and winter in
a particular locality are 45°C and 15°C respectively. Find
the values of Carnot COP for an air conditioner for cooling
and heating, corresponding to refrigeration temperatures
of 5°C for summer and heating temperature of 55°C for
winter. Assume suitable temperature differences in the
exchanger that exchanges heat with the surroundings.

If water from the cooling tower at 30°C is used as a
cooling medium with 3°C temperature differential for air-
conditioning in summer, what will be the Carnot COP for
cooling?

Also, find the theoretical power consumption per ton of
refrigeration in each case. Assume no increase in the
temperature of the surrounding air or water.

oo a9 gars  mifl ok wféal & SR oRadh gar &
T FHE: 45°C 3R 15°C BT 81 T @R PSR 3l Sel
o 3R T TR F 1T Camnot COP &1 9 G HIRTT, St
il 3 R 5°C & Yierer a3k |l & forw 55°C
¥ 1T AHM B IFHT 71 TEROR H SIgE A 3R
1 3 Sl afiae & G T BT IMEH-NEH e gl

af 30°C TR Hfew TR & Tl 1 I Fer Ay &
w0 7 far e & R nfifal & ER-dFafm & forg 3°C
AT 7R 2T 2, & e & oy Camot COP &1 87
T releT, W Amet § Agifoed st 6 @va wfdy e
aefta @7 gaT FEYI W o fh STHUTE & g1 @ o 6
e # B g 78 g 8

ME-801 (GS) Contd...

160

—_— - ———



3. a)

b)

b)

(3]

A refrigerator storage is supplied with 3600 kg of fish at
a temperature of 27°C. The fish has to be cooled to
—23°C for preserving it for a long period without
deterioration. The cooling takes place in 10 hours. The
specific heat of fish is 2.0 ki/kgK above freezing point
of fish and 0.5 ki/kgK below freezing point of fish, which
18-3°C. The latent heat of freezing is 230 kJ/kg. What is
the power to drive the plant if the actual COP is half that
of the ideal COP? 7
e Yherex WeRw # 27°C & aTaeH R 3600 . Hoef
1 et Y el &1 TR P R TR g ) I
fory W™fe F & forg —23°C a6 d81 A UBAT B
sftder 10 92 & @ ?1 moeft & fafde Sen ool &
f2wich ¥ 2.0 ki/kgK SR 3R el & A | 0.5 ki/kgK
A2 Bt 2, 1 B —3°C &1 o B I 230 k)/kg B
afe arafa® COP amce COP ¥ 3mu @ &) 453 & g
& o T 7

What is the Required Properties of Ideal Refrigerant? 7
e Wrere & amavae o1 T §7

Write down the short note on Li-Br Refrigerant Cycle
with Neat Sketch.

T 3G & W Li-Br ¥R gl o) wfde fRupft
ferfaui

Explain in brief which refrigerant/s would you choose for

each of the following applications and why?

1) A cold storage of 100 TR capacities using
reciprocating compressor.

ii) An800TR air conditioning plant using centrifugal
coOmpressor/s.

iii) A small capacity frozen food cabinet to maintain
-30°C temperature
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b)

(4]

F=fcTReet & 9 sredes et 3 o s - e

T ok Tt wdg & sasy _

) R R 31 v v v 100 TR &
PIeS TR |

if)  WETREICT DBUFR T TN 9 §¢ 0@ 800 TR TR
HIT HH |

iil) —30°C A9 S91C v & e w1t PR s
R Hfee

39.6 cmm of a mixture of recirculated room air and outdoor
air enter a cooling coil at 31°C DB and 18.5°C WB
temperatures. The effective surface temperature of the coil
is 4.4°C. The surface area of the coil is such as would give
12.5 kW of refrigeration with the given entering air state.
Determine the dry and wet bulb temperatures of the air
leaving the coil and the coil bypass factor.

P &Y a1 R e g1 P A B 39.6 cmm 31°C DB
31k 18.5°C WB A9qH WR T PHfeT Higer i HAY IR gl
Fisel DT THTE! HAg & AUHH 4.4°C 81 Higel & Fag &
ST & it &Y i arg sraven 7 12.5 kW ot vt < veat
3R Piger TRI-U thaeX &t BIgaR g1 & @ R i
qo9 & agH T FuRe &)

Write down the short note on comfort air conditioning?
What are the factors affecting comfort air conditioning?

HHeE R et gv wiEg fewoft forflau) & md wr
HAF B TfAT TR gl FRES AT §7?
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(5] 2

8. Write a short note on any three:

. Mo - ° 2.5°C -
6 o1st air enters a chamber at 5°C DBT and a) Comfort air conditioning

thermodynamic WBT at a rate of 90 cmm. The barometric b) Leak d .
pressure is 1,01325 bar. While passing through the chamber, ) Leak detection methods

the air absorbs sensible heat at the rate of 40.7 kW and picks c) Electrolux

up 40 kg/h of saturated steam at 110°C. Determine the dry d) Cascade system

and wet bulb temperatures of the leaving air. fr=di 7 R wifdre ot ke
T &1 W & § 5°C DBT &R 2.5°C enisa1faa WBT ® ) RS WR FEefT
goc_nunﬁa?%n&zrzﬁ‘ﬁﬁélaﬂrﬂaaﬂmlmszsaﬁ 9) ot Retwem ARy

g1 eR F ToRS W9, &4 40.7 kW $ 1 & FagAdier S ) o

B SN et & 3R 110°C R 40 kg/h FgH W19 IoTe 81 2) s Rreew

BIe arelt g1 & g 3R fet gew & aromr @1 PR w2

7. The air-handling unit of an air-conditioning plant supplies a i

total of 4500 cmm of dry air which comprises by weight
20 percent fresh air at 40°C DBT and 27°C WBT, and
80 percent recirculated air at 25°C DBT and 50 percent RH.
The air leaves the cooling coil at 13°C saturated state. Calculate
the total cooling load and room heat gain.

TS TR-HEAAT @iie Ht ER-gelom 3fie P 4500 cmm
o< gl it amafef wveft 8, R a9 40°C DBT 3R 27°C
WBT W 20 uftrere areft ga1 3ik 25°C DBT iR 50 wfeied RH
W 80 wfererd g: GReeRT gar et 21 g1 o Pisa B
13°C W 3w ¥ Bisd 81 Pl Plew a8 3R w7 & 11
&l AT PR

Condition | DBT | WBT | RH Sp. Hu Enthalpy
°C °C % lgwv/kgda | klkgda
QOutside | 40 27 17.2 85
Inside AR 50 10.0 50.8
ADP 13 100 9.4 370
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