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BASIC REFRIGERATION

RoIl No. :

abt
Note:

!F[ zn q{rf{ q{q{t
(a) t00lsdi+ftnffc
(b) 100 PsFt ffifrRErs
(c) s0tsdffift/fu{c
(d) so l+,d A;dH/til,s

Effi'q 6Hl q$'$r COp qfunlqa fl+qr
qriTrt

,qfrfi sqr{(a) u;qffi
q{frfi qqrq

O) ffirrqrffi
foqr rrqr err{(c) ffi
uqr vcsFn(d) tu-ffi

1. One ton refrigeration is equal to

(a) 100 K Callmin.

O) 100 K CaUsec.

(c) 50 K CaUmin.

(d) 50 K CaUsec.

(c)
Work done

Refrigeration effect

2. COP of a reverse Carnot cycle is
defined as

Refrieeration effect\*'' Heat rejected

rhr Refrigeration effect\"'' Work done

fsrftffiil €{tr: 3o

[Maximum Marks :30

(, fifisw ltW{qqya** t aiqwt t

All Questions are compulsory and each question is of r mark.

(ii) Et# ,ilqr'ad'd, er+raH dt ffi it qnE? ,lWr a? qa { 1

only English version is valid in case of dffirence in both the languages.

(l)

Heat Reiected\u,' Work done

P.T.O.
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4.
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3. EFIT rrtrr q v{flf,T q{ft{ ; coP it
$ET*I

fr.3Tr.qi. csqt wD(a)m:i
O) fr.en.fi. C$qr wu; + 1 -

S.sli.fr. (g{frna q{f{)

(c) fr.sri.fi. 6rvfat qvfr1: fi.S.fr.
Cwrqw; _ I

(d) Bqnffi ii t sttftT

qrr a + wfil{ qvfr{, kssr coP 2 t
tq H rrqsr{ or qr+ dqt

(a) l.7s kw
(b) 1kw
(c) 3 kw
(d) 2.7s kw

argtrq if u{frr{ t{ whrr*rq C fuqr
qrar t
(a) *.r4l sE3,iffilgs

(b) [sqlq-22

(c) 4g
(d) finqn-tl+a

6. eq u{ftr{ tir Hd orar t r

(a) +nlq*'qt
(b) tt+-{ sir'q-{

(c) GFrt*aqm'qt
(d) sqsq\firffi{qifi rR

7 . {6eq ergqn q{Fil{ m { {+s*, rdt
Hqrit
(a) w
(b) d
(c) frr
(d) sR

5.

(21 2098

The relation between COP of heat

pump and refrigeration machine is

COP ffi.P.)(a) ffi:t
(b) COPlse.)+ I =COP1n.u.r

(c) COP6.1-,1.) = COP1g.p.y - I

(d) None of the above

A value of work done for one ton

refrigeration machine having COP 2

is
(a) 1.75 kw
o) 1kw
(c) 3 kw
(d) 2.7skw

The refrigerant used for aeroPlane

refrigeration is

(a) COz

(b) Froon-2Z

(c) Air
(d) Freon-l34a

Air refrigeration sYstein works on

(a) Camot cYcle

(b) Rankine cYcle

(c) Reverse BraYton cYcle

(d) Reverse Erichsen cYcle

ln a bootstrap aircraft refrigeration

system the number of comPressors

used

(a) one

(b) two

(c) three

(d) four

,J.

4,

5.

7.
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8. wtn EFgH si 1r{q

(a) qgwfd{ da 6t FIFRT trrt atfr t r

(b) aq wkd{ dr it dFFIFt vp< t
{nfrqrw+nrt r

(c) er{ c{r.H ti* +r cop *q *ar
tr

(d) eq svhilr dr it ulhrtr qdfur

rcTriort t

qrq sfq{ilsur v{hr{ d'e qr rJurqd t
(a) YilrgffiqtilqFt

(b) vianqct

(c) FI COP

(d) o oc + ++ Yhffir

s[Fd*,,t EilEFrut tzri qri t r

(a) qsftH il{r

(b) trtRorEnGrERr

(c) EFRERT

(d) du +r enr

I l. ilq rrsfrsr vsfril{ q*'*' coP EFr qH

Efdr t
(a) qot oq

(b) qstqm
(c) qs'

(d) q{'tqtqqtGrlrqr

10.

(3) 209t

Pick up wrong statement :

(a) Air refrigeration systern is less

costly.

O) In air refrigeration sYstem

temperature achievedbelow 0 oC.

(c) The COP of air refrigeration

system is less.

(d) The refrigerant used in air

refrigeration system is non-toxic.

The main characteristic of vapour

absorption refrigeration system is

(a) Noisy operation

O) Quiet operation

(c) Hish CoP

(d) Cooling below 0 oC

The moisture in a refrigerant is

removed by

(a) Condenser

O) Expansion valve

(c) Drier

(d) Flash chamber

11. The value of COP for a vapour

compression refrigeration cycle is

always

(a) less than one

(b) more than one

(c) one

(d) more or less than one

8.

9.

10.

P.T.O.
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t2. qrq {+sr qfi ii }Rr{oT qr€ + qrfr
qE s{friloEht q€t€n tft t r

(a) il{?r

O) elq

(c) ff{m q qrq s.r fqauT

(d) elq qrsq

r 3. qrqFn EFI Ebq drq q Er'sr cop *'cH +t

(a) egrort r

O) qrnt r

(c) f'rqor-rart r

(d) ErdrdT zrr qorer t r

EIIq

tr
(a)

o)
(c)

(d)

{+fi ti{ it scifrro arqqn *or

r{WT qIFT Ir{

qfrso$riu.R
qfrs5$fa+ro w
rqFHtr&rw

p-h mrfu* { fr{d <rq +t Mi *fr t t

(a) *tftstatw
(b) ftft dt*{
(c) er<{+t.f{{+1Et'

(d) qr6{+1 .*{{+t Ei'

srftrmi$ d.q uYfrfo. dlhlqtag frq
sviflqd*qrorrimret:
(a) qrq ere{ilqur dr
(b) qrq q*sq dr
(c) elg q{frfr{ th
(d) Rt{s{tsctd"

15.

16.

(4) 2098

The condition of refrigerant after

expansion valve in a vapour

compression cycle is

(a) Liquid

(b) Vapour

(c) Mixture of liquid and vaPour

(d) Dry vapour

Decrease the evaPorator's

temperature and pressure, the value

of COP will
(a) lncreases

O) Decreases

(c) Remain constant
(d) Decrease or lncrease

The highest temperature in a vapour

compression system is at

(a) Expansion value

(b) Compressor's inlet

(c) Compressor'sdischarge

(d) Condenser's inlet

The constant pressure lines in P-h
diagram are

(a) Straight vertical

(b) Straighthorizontal

(c) Inside inclined

(d) Outside inclined

Most of domestic refrigerators works
on the following refrigeration system

(a) vapour absorption system

(b) vapour compression system

(c) air refrigeration system

(d) solar refrigeration system

t2.

13.

14.

15.

16.
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17. {g dcn {ruftea iir tE vtq +er+ t r

(a) fr;qrrrqr+r{e6f,rt r

O) cop qrn t r

(c) COP qanr t r

(d) fuqr rrqr sd Fr{d rear t r

18. s{fril{ ih it d{r tq{ FTrni *t Yfrq
t
(a) COP sT qOrtn t r

(b) q-qFH * ersr sl +a +mr t r

(c) qrqtfl *. eil66rsi *a qrtn t t

(d) Bqtffi{t6t$ftT

19. \r{ ordseftffiErur*trt r

(a) sq titrqa wr
O) FtEcTsqr

(c) SEI rJqT SeIT

(d) tqq 5f, sqr

orqlftqT $T snn k€t
(a) -100'C
(b) -50 "c
(c) -33.3 "C

(d) 0 oc

s{ftilo R-729 qr qrq t r

(a) 51dl-sr$-3nwr{s

(b) rr{rrqq

(c) qrt

(d) srdt{qr

20.

21.

(s) 2098

Pick up write statement for multistage

compression system

(a) Work done increases

(b) COP increases

(c) COP decreases

(d) Work done remains constant

The purpose of installing a flash

chamber in the refrigeration system is

(a) Increases COP

(b) Reduces the size of condenser

(c) Reduces the size of evaporator

(d) None ofthe above

An ideal refrigerant should have

characteristic

(a) High sensible heat

O) High total heat

(c) High latent heat

(d) Low total heat

The boiling point of Ammonia is

(a) -100'C
(b) -50 

oc

(c) -33.3'C
(d) 0 oc

t7.

18.

19.

20.

21. The name of refrigerant R-729 is

(a) COz

O) N2

(c) Air

(d) Ammonia

P.T.O.
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zz. frq ii t +{ {r qM-(h q{flil+.t t
(a) R-290

o) R-600

(c) R-502

(d) R-l14

23. E@ffi ffi--.{ if 3ffi{ilq-+- Etdr t
(a) dfmq*qr{skffi{
(b) wt
(c) 3TdfrqT

(d) 6r{sqr

24. qiqffizri[ rs<or 1tffi tfr t
(a) affidksqr@

(b) giAiE+'lrstur qra

(c) +fimfrE5
(d) d{r+rfi

q{frf,{ q*'d sTFrdrq{ t cop

(a) qefrt r

(b) qrfr t r

(c) futrrtrt r

(d) ssilfiqrft

26. qrq srq{ilqur whd{ dT it qEfrsfr si
fiTq + Er{T qftrsflfrd P+qr qnr t :

(a) otrdwilq-i5",qqteHRr

O) srcwilrr€F, qq q qrqfT{ ERr

(c) stEt{ilrfdF, sHtet, qq q E|q {(s.
ETIGT

(d) q-rtar, q-.er{ilErd6', qq q srqfia
ERI

25.

(6) 2098

Which one is a azeotrope refrigerant ?

(a) R-290

(b) R-600

(c) R-s02

(d) R-l14

1'.)

23. The absorber in
refrigerator is

Electrolux

24.

25.

(a) Lithium bromide solution

O) Water

(c) Ammonia

(d) Hydrogen

The expansion device used in
domestic refri gerator is

(a) Thermostatic valve

(b) Automafic expansion valve

(c) Capillary tube

(d) Flash chamber

The COP of a refrigeration cycle due

to superheating

(a) Increases

O) Decreases

(c) Remain constant

(d) All of the above

In the vapour absorption refrigeration
system the compressor is replaced by

(a) Absorber and Generator

(b) Absorber, pump and evaporator

(c) Absorber, generator, pump and

pressure reduction valve

(d) Generator, absorber, pump and

evaporator
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27. t{H it t siq

tt
(a) R-lt

(b) R-22

(c) R-33

(d) R-718

ur #+ {-{ftra vqfil+.

29.

28. gq+1q whr{ dn ii +t{ fr t{ orq it

dqrfrt z

(a) 6r{Sff

(b) fituc

(c) 3fr,t{

(d) qrilfur

+ilm ii $1tT EFT yqRUT qrkFr ii +t{ t
lqqq6r qTs{urortntr

(a) ortHfo
(b) tffd \r*}e+

(c) firffi qlE

(d) mdqrlro

qYrurfil{ ft fl{ qrar t r

(a) eri'd qm"q{

(b) *qe q*'q{

(c) tfu{ qir".r{

(d) oralq*'q{

30.

(7) 2098

Which one is Lozone safe refrigerant ?

(a) R-l I

(b) P.-22

(c) R-33

(d) R-718

Which one gas is used in magnetic

refrigeration system ?

(a) Hydrogen

(b) Helium

(c) Argon

(d) Ammonia

Which one Law is followed during

steam expansion in the nozzle

actually ?

(a) Iscentropic

(b) Constant enthalPY

(c) Constant pressure

(d) Polytropic

30. The solar refrigeration sYston

operates on

(a) Auto cycle

(b) Diesel cycle

(c) Rankine cycle

(d) Carnot cycle

27.

28.

29.

P.T.O.
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BASIC REFRIGERATION

lefmar si6: T0

flVlaximum Marks :70

iT : (i) wwsnr atffiA pie'Cdfird. qfuildr q?Fild'r

Note : Question No. I is compulsory, answer any five questions from the remaining.

(i, ed6 vt4#€q? ffi qt frq*r{ qzr$M d-f, dfqq r

Solve all parts of a question consecutively together.

(iii) vdqsw # 7d ?sdqrnr df'aq t

Start each question on afresh page-

(iv) dt',ilqrc# d erar al-i q? ffi it sidrql eryarr dT qH t r

Only English version is valid in case of difference in both the languages.

1. (i) wqi-q$n+*+tfrfrrear(flafrgq t

Write specifications of a domestic Refrigerator.

(ii) go .argtrowha*t *'qrq {Hq, 3 fu *ft.qr.S. +r PrH A tt t

List some modem refrigerators, which are replacing the C.F.C.

(iii) qlq-\rqet q dlq-qrdft 3Trtq if 3rd{fd{ r*q qffi r

Show subcooling process on P-h and T-s chart'

(iv) qtrfiq 6Hl qffi#l frql({dr{q I

State limitations of reversed Carnot Cycle.

(v) +Rr6r r* eqr +tr t ? q{frffi rmq it Estrt IFII sq.{l"r t t
What is Capillary tube ? What is its use in refrigeration process ? (2x5)

P.T.O.(E)
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2. (i)

(ii)

4. (i)

(i)

(ii)

J.

(e) 2098

qs tfir-qte.{ to-otorq qi6-rK I E{R q6r t +.2 sR qts + qtq +r{ w rtr t r atg

yfrf,flr i[ to .C qr tr+rd qrft t I el1 +] IRr{ur fisfutsr ii r+{r 6,{i t qfa {frkd
q,.r*' ZS oC q{ argr fuqr qnr t I tr{Rut aem +i*g:+ PVr'4 : 6 fsqis'fl+qq 6r qrtr{

*rot t r de ur +dlFiloFlqfi yri+.xm +1ki r

A refrigerator working on Bell Colernan cycle operators between pressure limits

of 1 bar and 4.7 bar. Air is drawn from cold chamber at 10 oC. Air is compressed

and then it is cooled at 25 oC before entering the expansion cylinder. The

expansion and compression follows the law PVI'a - C - Constant. Determine

theoretical C.O.P. of the sYstem.

Mrd Er p-v sTIiE fr {rdr{rff t arg s{fd{ qtr'qi nrgg+ r

Explain with the help of line diagram and P-V diagram the working principle of

air refrigeration cycle. (6x 2)

qrq {i+sr wfl-r{ ti* q qrq 3rc{ilq'r q{Fffi iir *t ge-+ +1frq r

Compare vapour compression refrigeration systern and vapour absorption

refrigeration system.

gf,fl-{i qfiqyt{ 47 "Cq -30 
oC flIqi6q *'qtq sr{ srfr t, d t{H ila *1tqq r

A Camot cycle machine works between 47 "C and -30 "C temperature, calculate

the following :

(a) Fffirfi'J'ri*-
c.o.P.

(b) qfr wrs a s{fril{ ${q t( eilqv{fr YIk
Power required per unite ton refrigeration effect' (6x2)

qqsrfl+osyfrftdi ii qrqrqd' ryff t+ qrd +{ wn-c+i *'qrc fufuqqq s{SrJq qe

ddf dqe-+dlw t

Write narnes of three refrigerants that are commonly used in commercial

refrigerators and compare their merits and demerits'

qlqT wrf{ q"rrfr sncr{rrofu +1 wrqar t q-q.flE+ I T6 yund fs{ qRfuIiffiit { qzi

+iteqqtrfrt t
Explain with suitable diagram, the working of a cascade refrigeration system'

Why and where is this system particularly useful ? 6x2\

(ii)

P.T.O.
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5. gdrqrrrruq riqra erw {+ff rqtsfi qm'-20 oQ q1q1 dlq qq +30 'C trquFT ilq + cq sT{

oror t r yqfril{ qrrdr 1s zt t I R-12 uYftilo}r+'r it dPqq I fis n6 dlqg ,

A simple saturated vapour compression refrigeration cycle works between -20 
oC

evaporating temperature and +30 oC condensing temperature. Refrigerating capacity is

l5 tonnes. Use R-12 refrigerant. Calculate the following :

(i) FTq({'JUnf

c.o.P.

(ii) whcm+1Fnd({

Flow rate of refrigerant

(iii) rifrso qrcn + fdq enqlu+. vrk
Power required to drive comPressor

qk rcfu t er6{ sTri qre Eie at +25 "c ro uqqflfilf, fuqr qr+, d qm 51 ftq-q

ryrimam+lFqq r

If the temperature of refrigerant at exit of condenser is subcooled to +25 oC, then

calculate C.O.P. of cycle. Q2)

6. (i) HFrftr€ qd kfu+. yyflf,qii ii rlier{ ss 61ffi r qar sr+ qrftffi'rq ii qisfu Wrqd

srqoiqqikq r

Differentiate between primary and secondary refrigerants. Describe desirable

properties of a good refrigerants.

(ii) qtq seiqouvhf{ qunfr 6t Mtr+,ffiqq {ted {rgrqt I

Explain steam ejector refrigeration system along with the thmretical analysis. (6x2)

7. (i) Effi,ilffi qvfrfur +t fird +t vrrmr t +rffi qqfl{+ r

Explain the working of Electrolux Refrigerator with the help of diagram.

(ii) .nq scilr+ qvFffi wn* t'1w qd srqwii $ qqgr{{ I

Explain merits and demerits of steam ejector refrigeration system. (6x2)
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8. frqw{iRTqffifafuq:
Write short notes on the following :

(i) qf, Yfrtrtr6'

Water coolers

(ii) trwrfi rJun5.$tg6t frftrd

Methods of improving C.O.P.

(iii) tsq*'+rffiqq
Analysis of Gas cycle

(11) 2W8

(ax 3)
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