Total No. of Questions : 8]

[Total No. of Printed Pages : 6

ROINO ..o
ME-801 (GS)
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Refrigeration and Air Conditioning

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.

o=l Ut A9l @ gt HIRT
ii) All questions carry equal er&
Tt et & FIF IS &

iii)In case of any do dispute the English version
question should ated as final.

ﬁﬂf’nﬂm%@ IrerE faare & feufa o st v
& 9T Pl 3\ qFT IR

1. a) Explain the throttling processes and Joule Thomson

b)

effect for cooling.

sfiaer & forg eifefem uftrall iR S[a & e &
et P

In an ideal vapour compression refrigeration cycle, the
enthalpy of the refrigerant at exit from the condenser,
compressor and evaporator is 80 kJ/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.

@ ancet arsT wfte wefte 9 H, SR, PIRR, R
Ardiemr | TTex e W irere & derdt A9 80kl/kg,
200 kJ/kg 3R 180 ki/kg Bt 21 s & FISIIRH &1 011
&1 &7 IRIE 56 P NG P-V, T-S 3R P-h 3R &1z0
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2. a)

b)

12]

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

o q Pl TAFTEY| P56 T P Ie W Hided feuqoft
feifag)

The ambient air temperatures during summer and winter in
a particular locality are 45°C and 15°C respectively. Find
the values of Camot 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 swrounding air or water.

o A9 gards § mifal ok wfial & <R o g1 @
I 3 45°C 3R 15°C 8T 21 T @R BIeR &l Gel
o 3R T R F RIT Carnot COP &1 A F1d HIRTT, S
il ¥ R 5°C & YRy T 3R |l & fore 55°C
3 Y A & ST 21 TEEHoR § SUERT aTaH 3]
T 3 o oY & Tt T @1 NEF-MeEF FRaT 2l

Af 30°C W Hfew R & Uil &1 Iqa Fiew AT &
w5 3 ot o & for 1fifal & wR-dafn & for 3°C
AT 7R 2T &, & e & Y Camot COP 1 32
05 retler, W Amet § Ao et H @va wfy e
wefta &7 gaT STl ¥ o fh STHUTE & gar @1 o &
are # o g 7E g 2
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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 kl/’kgK above freezing point
of fish and 0.5 kJ/kgK below freezing point of fish, which
15-3°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
Ueh WoReR HeRu F 27°C & A 9= 3600 e gweht
& Mt oY et 1 e ) £ i) vt ¥
fory wRft o & forg 23°C 7% T8 3N U B
sftaer 10 €92 & & 6t e T 7o &
faHie § 2. 0k)/kg 3R weeft & f2mis | 0.5 ki/kgK
i gt €, S RsS8°C B) S B I SST230 k/kg B
f arfiss COP st COPR 3 € &t waa &t 9
ot afe TR 7

What is the Required Properties of Ideal Refrigerant? 7
et IWree & amavae o1 F §7

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

YIS AN & WY Li-Br o wrsfe w wfdie oot
forRau

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} An800 TR air conditioning plant using centrifugal
COmpressor’s,

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

(4]

FrTieRas 3 & welkes uftm ¥ Ry s de-w e

T sik Faf wdg ¥ samsy _

) R SRR 31 Iwim @ &9 100 TR & &
Pleg TR |

if)  IEIRETET HIR 1 S IR §Y @ 800 TR TR
ST |

iii) —30°C A= 91T W & forn wre Hafidt wie
HE Hfewe

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.

A% P g1 3R e g4 & A & 39.6 cmm 31°C DB
3R 18.5°C WB AI9HH W Udh Hfon] Higat I Jae e gl
Piget o Wt TAg T TUHH 4.4°C 8| Pigel & Tdg &5
ST & it &t o arg srawenm 7 12.5 kW ot wefia S iga
iR Piget T-uRT thaex ! BlgaR g41 S YW ok it
god & dT9H P FuiRe )

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

Fhe TR et gr wiEg fewoft fafau) Fmd wr
HAART P TR TR Tt HRE AT § 7
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(6]

(5]

8. Write a short note on any three:
a) Comfort air conditioning
b) Leak detection methods
c) Electrolux

6. Moist air enters a chamber at 5°C DBT and 2.5°C
thermodynamic WBT at a rate of 90 cmm. The barometric
pressure is 1.01325 bar. While passing through the chamber,
the air absorbs sensible heat at the rate of 40.7 kW and picks

up 40 kg/h of saturated steam at 110°C. Determine the dry d) Cascade system
and wet bulb temperatures of the leaving air. gl dF W Hfarg feugofi forfiau:
9§41 @b $ef § 5°C DBT 3R 2.5°C emigraiis WBT R ) FEHE @R FheR
Qogmﬁaﬁnaarmfﬁéléﬂtﬁamaaﬁmmsm 9) ol Rdeart Afy
81 FaR B} ToRS T, g1 40.7 kW 6 @x  Hagehi| e W) e
B e et & otk 110°C 1R.40 kg/h GI& 979 Joreht B 2) Fers R
@@aﬁw%@aﬁwﬁa\ & o @ FraRo S

7. The air-handling unit o Qzhr—c-:)m:liticnning plant supplies a k&
total of 4500 cmm air which comprises by weight ' -

20 percent fresh aix*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 eoilat 13°C saturated state. Calculate
the total cooling load and room heat gain.

T ER-SHEAT AC H @R-gsferm gfe $A 4500 cmm
<F gan <t amgfef et 8, R a9 40°C DBT 3R 27°C
WBT W 20 Hfdyere arsft g1 3k 25°C DBT 3R 50 nfererd RH
R 80 wfererd gF: yRenferd g1 afre 21 gar gfem wisa 3
13°C ¥ arawet ¥ Bisd! 81 g @fem Aig 3k w7 fle 19
Ht T FY

Condition | DBT | WBT | RH Sp. Hu Enthalpy
°C °’C % lgwv/kgda | klkgda
Qutside | 40 27 17.2 85
Inside 25 | 50 100 50.8
ADP 13 100 94 37.0
ME-801 (GS) PTO ME-801 (GS)

Download all NEFTES and PAPERS at StudentSuvidha.com 164


http://studentsuvidha.com/
http://studentsuvidha.com/

