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INSTRUCTIOI{S TO CANIIIDATES

(l) All quc*ionr crry mrrks rs iDdicatcd.

(2) Allwrr TEIEE qustions &om Scction A ud TERBE qucstioDs AoE Section B.

(l) DrE (redil will tG givcs to EatrEs and adcquste dimcnsioos.

(a) Arrue ruitcble dlra wh.rcvcr ncccsiry.

(5) tuufirrG your a$uEE3 whcEver ncgessary lvith thc bclp of De{t Ekctchcr.

(6) U'c ofrlide rule, lagErithoric tablcs, Stcam tableg Mol.licr's charl" Dr8wing instswr€ots,

'ftcrmdyurnic trbter for rDoisl rir, Ptychomsfic chru'rod Reftigqstioo ctutts is

Frnincd.
(7) Ulc p€n of Bluc/Black tnUrcfill only for wriring rhc usnlcr book.

SECTTON_A

(a) Ditcu$ ltc offtcrs of imrcllittg condsnwr pressurc md dccrwing cvrpofltor pr€ssurE

orr the FrformlBc of veour comFcrsio t!frigEEtiott systcor. 6

(b) An rnnonir ic. phDt opedes bctwcrn E condcnsot tEllPcratule of 35 'C ald an

evlDorafor ilDFrdu! of -15 "C. It produccs l0 tonr of icc PG, day fiorn wster 8t

30 qC lo ics d -5 f. Asu6ing siEplc satur8tioo cyclc, using p,ropcrtics for ammonia,

dclcrminc :

(i) thc crpacity of ttc reftigcratioo plant

(ii) lhc Esss flow rate of'rcfri8rraDt.
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(iii) thc cooprcsror cylitrdq diaEctrt and stsoke if iB volumcfric cfficiency is 65%,
RPM - 1200 and rtrote to borc r8tio is 1.2.

(iv) Actual COP ofthc plstrr, if adilboric cffrcicncy aad acchenical cffciency of the
oomprellor is 85% atrd 95% rcspcctively. g

(a) Whrt do you mcan by compound rcfiigentiotr systcm ? Why it is cmployed when the
caDdclltrr tGE pctlhtrc to cvaporalor tcDFrBturG I'ng€ i! very tage ? 5

O) h a 15 TR aurmonia plant, conpourd conprcssion is carried out iD rwo stages wirh
flrsh intercoolcr. Thc psrticulan of thc plrnt are as follows :

Cordtarer ptssurc - 12 bar

EvrpoEtor prcrrurc = 3 bu
Flrrh iltqcooliag prcssnt - 6 bar

Dnw tbc cycle on P-h cbsrt aad csimatc :

(i) COP of thc platrt and

(ii) the powcr r€quitld for cach comFesor
(iii) thc swrpr voluEc for cach corDFessor if the volumctsic cfrcicrcy of both the

conprclsors is t0Yo. E

(a) Draw a aeat diagram of thrcc fluids absorption rcftigcrrrioo (clcctsolux refiigeration)
syrtq! rnd aplain its working. 6

(b) Stcau at 3 bar rDd 0.t5 dry is uscd in thc gcmntor of yapour absorption system. The
rvlpqltor of lhc rcfrigcratiotr systsm is r.taintaincd at -10 .C. Thc citculothg cooling
wrtcr tljcct! hclt at 30 oC iD Oc condsnser. Dctcroioc maximum COp for the systcm,
Abo, if lt€ rtclm leavcs tlre gcDcrrtor rs lrturded liquid, dctlrDiDc the ooDsumptioD
of !tE8m pcr hour for l0 toa re&igcrafin plaL AssuEc ]lldivc COp as 0.4. .t

A rc&igctrating phot heviog R-12 ar thc working lefrigarot coopris€! thrre evaporators of
l0 ton rt l0 oC, 20 ton !t 5 eC atrd 30 ton at -lO eC, c&h of thc cva!,orators having
individual cxFnsion vrlv6. Reftigrr'Ilt frot! thc higher rtsge rxpsnsion v8lve is bled srd
mixcd witb the delivcry froo thc lover stagc comprEssor and $ctrt to thc higher stage
complElsor suctioD lhus cfrectiDg inErooolirg of the dclivcry gas from lowo atage and
bringing thc suction of thc highcr stsgc comprcEsor to dry sstur cd conditions. There is
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oaly mc condcorcr opdiDg .t 40 f lnd sub.cooliq tb! fiquid trtig.rut to 30 qC.

Compcrrioo rlrring cach d!8c of coDplllrion Elry bc rlomcd isstrtoptc. Evaporator
discbargp is dry !{unr!d ia cri of tbc cvrpotrbB. Dcdct[iE :

(i) Thc powcr rcquircd for thc cysrtn
(ii) COP of rhc sysreu. 13

5' (8) Mrh &c h.lp of E !.ar sr..tch, *phin rh urarriag prirrciplc of rbcnro+rectsic retigcration
sysEm. Whrt !r€ tbc linitatbns of ttG3G systrE! 2 6

(b) Whlt is pririple oft str@ jct rcfrigcrarioo sysr. ? Whlt e rh! rdv.Etrgcs sDd
dbldvantrgca of theec sysrcos ovcr othcr t)?cr of FfrfueratioD syrt!t[' ? 7

SECTIOIY---B
6 (r) Wbet rc rhc dcsirablc Fopcttics of an idcal rcfrigcra[r ? Givo thc cxrmples of cco_

Aitodly Etigctlntt. 6
(b) Erplsin thc ozonc dcplaion and globcl warming isrucr. Discu$ why CFCs are to be

pblrcd ortt 7

7. (a) Dcscribe, wiih ! ncd ltctch r hErEctio sealcd comprorroc AJlo !tr& itt sdvsatages.

6

O) Wtrt Ere the points to bc coasidrrcd for sclcctiog r con&nrq for I refrigcration
syscru ? ExplEiD thc tlrm hcd rqicction ratio. On urbr faaor docs it dcpeod ? 7

8. (E) SbtG diffcrrtrt cxperion del,ic.s uscd itr rG&ig!rllbE.)&D!, Explain thc working of
lhcrDostrtic cxFarioa valve with tr hclp of a oeat r&cth. .I

(b) Compac tlrc pcrfcm&c of rceiproctiag refiigcrrat conrprcrson wirh tha of ceotrifueo.l
rc&itqmd coEprEisors with rsfcrEnsr to vorirtioB iD spcGd rnd yarirtion in swtion
tcmpcraturs. 6

9. (a) How air,craft r€fiigcntioD systcruls 8rc classificd ? Di3ous bricfly th€ simple aircrEft
rcAigcrstioa sys&m. 5

(b) Thc atEosphrric afu st pressurc I bar rrrd tcmpctsturc _5 .C is drawn in the cylinder
of tbc comFcssor of r Bc[-Cokoar rtfrigcrdiog lnEhiE. ta iE GoDItresscd fucnEopiqly
to 8 prgssurc of 5 bcr. Ia tbc cooler, tbc cornpressed sir is coolcd to 15 oC, prBsure
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rcmlining tbc uDc. It ir thm cxpoodld to a prc+lulc of I bq iD !tr cxDolior cylinder,
from wtcrc it ir pacrcd to tt3 cold chmber. Find :

(i) thc wort dooc pcr Lg of sir
(ii) COP of tte plsr .

For rir, a*rum law for cxpansion

PVr: - constant od law for comFeslion

PVr' = coustaat. Tato sp€ciEc bat of rir Et conltlrt prcalure = I UAg K. 8

10. A rlducd Gbicnt ryrlcm'for rircrafr coling conprises trc cooling turbincs, one inter
cooler ld ona blow oEt frn. Thc ram air drivca turbiDe hrs taEI .ir criky st l.l bar md
20 qC rld lhe cxit rt 0.9 b.I. Thc cxii Eir goc! to iarercoolcs iB which thE air blcd from nlaitr
plant conl)Iessor rt 4 bar ir coolcd to 60 qC and thc ram air ris€ iE Empcrrtue is 25 oC.

The cooliag air fiom intcrcoolcr is srrlod by tbc fm and &livcr,cd ro EtEospbe. The air
cooled in th€ inlercolcr i! cxpondcd to I bar in the sccotd cooling nubinc which supplies

coolcd air to thc cabiD. Tbc exhlust ftom csbin trk6 plscc at 22 cC. Thc phr capacity is
20 ton. Thc conpclsioB iDdcx for the ttrli! comprcrsor ray bc ossurncd r,r 1.5 and the
cxpralion idcx for both thc turtines may bc assumcd as 1.35. Thc tnrsmission efriciency
for thc two hltiDcs running lhc fqn may bc assuDcd as 65%. IhrruiE :

(l) Air flow nto.of tho c$in
(ii) 'Itc output of both thc ubims
(iii) Air florv mrr of ro air for coolirg
(iv) COP of rhc plet t4
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