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Fourth Semester

, Mechanical Engineering

Scheme OCBC Ju.ly 2423

REFRIGERATION AND AIR CONDITIONING

Time : Three Hours Maximum Mgrks : 70

Note : i) Attempttotalsrtquestions. QuestionNo. 1 (Objectivetype) is

compulsory. From the remaining questions attempt myrtve.

g-d rr: qaq Ed fiftxr qaq Fqr6. 1 (s-qfu q-mT{ 6T)

GrFrsld tr qls lait q t A-61 dq 6) 56 fiftrr
D Refrigerant tables, P-h charts and Psychrometric chart are

permitted.

iCffifu te-a, p-trsrd Gir qEd+fo- ?-ri fr sqqfr tl
ri| In case of any doubt or dispute, the English version question

should be treated as final.

ffi q}r*x il'rr*t eier+ ft-4rq fi Rrfr C eiffi qrqr t'
cec 6] 3iftq qrqT qrtrnr

1. Choose the correct answer. 2 each

ir& smq oT qqq fiftsr
, One Ton of Refrigeration is equal to

(a) 210kJ/min (b) 210 kw
(c) 50kJ/min (d) 3.5 kJ/min

tffiem sT gf, eqt Erqrcri t
(si) 210 ffi-{er/ft-{d
(q) 2io ffiile
(e.) so frratqd/fr-{i
(q) 3.s ffi{dift-*e
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ii) In vapour compression refrigeration system, a refrigerant exists

in the form of liquid belween

(a), evaporator and compressor
' (b) condenserandexpansionvalve

(c) compressor and condenser

(d) all ofthese

elq qfi.s{ qaftffi wnd {, ten-q.rd fr$ t etq d{ail sq {
SSqtdc 6

(er) qTqqt 3nq 'id.€I (e) zif+s-t sflq fr-qflq skq

(e) .ifcr 3fii df{w (q) i n'fi

o Reduction ofsuctionpressure invapourcompressionrefrigeration

cycle

(a) Reducesevaporationtemperature

(b) Reduces condensation temperature

(c) Increases evaporation temperature

(d) Increases condensation temperature

ilq dql-.s{ qaftil{ 4m'q s\-{em qerq d 6q 6-EcI

(er) qrdmqq etcqtq d mq m-{dT t
(q) dqfi nts'q'r< o1 oq m-sor t
(w) owtorur f,tqqrq sq o-Eor t
(q) €s-fi olcqr sa o-qor t

M Tire device which divides the irigh pressure side and the low

pressure side of arefrigerating system is known as

(a) Condenser (b) EvaPorator

(c) Receiver (d) Expansiondevice.

s/202s17 412 Contd.....



t3l

qE sq6{ur qi W,qieq Rrrrq h sq q-q cfl 3fu fiq EH qer

oi frqTfr-d oror t,,
(gr) oiq-s{

(tl) ffiqT

*sqisFlwort

During sensible cooling process

(a) RH remains constant

(b) WBTremainsconstant

(c) Enthalpyremainsconstant

(d) Vapourpressure remains constant

dRq-d eftrac a-fuqT e diTq

(er) RH fuc {6-dr t (e) wBT Rx cEil t
(H) g-Qricfr Rx reor t (q) eTq qqTq Rrs €dT t

Enlist types of refrigeration. And explain any one type in brief.

(e) enfio<q

(q) Yqcqiem frqlE$

v)

2- a)

5

qeftdq }. !-qrrr q-d--d< frftrlr sfu ffi rfr yo q-+rr o) €qh
{ eq_sT{Ar

b) A ice plant is working on reversed Camot cycle between
temperattres limits between-5"C and 25'C. Ifthe 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 25oC and latent heat of ice is 335 kJlkg. 7

vf, e* m-r ${ia -5"C 3flr 25"c b flq ilqqlq qlqT * #s
g@q mr-fre qfi sq olq" q-{ rO tr qR €s-d fr e.rrdT 200 TR t,
C qffi fl q'RFrfi drqiri-{ 25"C sil{ e* fr gH s6qr 335 kJ/kg

ur.rd gv, qfrRE frffid q+ fr qrx ofr-{ szrd 6} !-ca-ri * ft\
3rTqQqaF M fr runr frftq-ir
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3. a) Explain the effect of evaporator temperature on simple vapour

compression refrigeration system with the help of P-h diagram.

5

P-h 3fltu'fr rraqor r\ nra ilq qfi.sqqeftoq v,na1 trs

qTqo dMqrq * qqTs d qqsTsnl

A Ammonia refrigeration plant works between 3 0 "C and - 1 0' C.

Ifthe vapow is dry and saturated at suction. Calculate the C.O.P.

ofthe plant assuming ihere is 5oC sub-cooling. If mass flow of
the refrigerant is i 0 kg/min than calculate the power required to

runthe compressor. Use PH chart ofrefrigeranttabie ofNH, for

required data. 7

gfi 3mifuqT !'aftilq €ziT 30"c efrq -10"C fi etq flq iF"-{aT il
qR qqlgc t.+qTq * erq 3tqtfrqT qer eflr E-qE d, e\ 5"c

tl{-{fuq w.rd gv €{, h C.o.P. fi rTsnT fiffil qR iffid
ql-r Fqqrc rqr6 10 fuirT/frflc t C oniN oi q-dA b fr\
3rqaq'fi erfu fr qunr fiffit g+.qaqm idT & ftt w xu,
i66-qtc fr dTk6T qT pH erd zm wqt{r fiffir

Enlist five thermodynamic properties of good refrigerant. 5

3rzd tffid t qtq Qrffi-n guil i 11fr-{< fiffir
Briefly explain advantages and dis-advantages ofwater cooled

condensers over aircooledcondensers. 7

\u< p 6}+{ fr galr { qrcx qre o}<r< } srrq 3il{

1ft-ET1 i cdc fr qrsEq 
I

5. a) Explainthe w'orking ofcapillary tube used inrefrigeration system.

5

qe fr mnfrurrfr o)

b)

4. a)

b)

qaftfl{ qurd} d cqs}r 5 qforeft }-Rror

Eq-fl-dr
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b) Explain working of cold storage with the help of schematic

arrangement.

dqflq-< qflen. (rfiSBdF Gifs+c) fr e-oqor t efl=o1-t

ffifqnndl q{q-flEdl

7

fi

6

ftr p-v ei-< r-s 3iTis 3fl{efuqi3n i

6. a) Define Specific humidity andRelative Humidity and showthem

on psychrometric chart. 5

frRre eirror G $rier sTfu i qfuilfrd frffi s+ rtT{dttro
qrd q{ qelidr

500 m3/min of air at 22"C DBT and 55o/oRH is suppiied to an

air-conditioned hall. The out-side conditions of air is 38'C DBT

and 4}YoRH. Calculate sensible heat and latent heat removed

from airperminutelAlso find sensible heat factor. 7

q-o aror56fta-o ETd d 22'C DBT st-q SSX RH q{ 500 m3irnin

t-qr fi 3n1ffi fr ffi tr e+ fi qre$ R{fr 38"c DBT 3li{

40% RH tr qft ft-r-e ag 6 pprel G iiRqd sqr eic gH

sqT d;l ryrqr ot1 qYRq-d uw guno (tRE-d dE S-+zq) q1

^^\grd cirTTq.ql

7 . a) Give P-V and T-S diagram for Bell-coleman cycle and lable the

b)

processes.

!_ \ \{ --- \_
6{ql -chlcltli 49D q)

d-qa fiffir
b) Give T:-S and P-H diagram for vapour compression refrigeration

system when vapour is superheated at suction and liquid is

sub-cooledbefore expansion 6

'crq rrfrsn qaftilq quncl b fr\ T-s 3ik P-H 3iltc"{fts, w
qTq WrT c{ 3lfrrdTfr-d d-fr t ofi-s rq fr{<rr t q-{-d sq-aftff"f,

drdr t
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8 . a) Expiain the working of Screw Compressor with the help of neat

sketch. 6

rq6 {elfr., fu qerqar t rq dd-"ff fr orffi $rrsTrflr

b) Write note onyearround air-conditioning system. 6

{s{-cl*is eldqqaq q"{ra1 qr frquft ftfuqr
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