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Note: This question paper contatns rwo pafis A and B.Part A is cornptrlsory rvhich .urri.r 25 marks. Answer all questions in part A. part Bconsists of 5 tlrrits' Att's,ver an)' one full quesrion-r*,r'.r.t, urrit. Each question carriesl0'marksandtna,t,h.a\.ea'b.cassubqrrestions.

PART - A

1.a) Explain the ternr ,'tonne of refrigeration,,.b) Discuss the effect of sub -ruotn'g,, cop wourd you desireu h5'?

(25 Marks)
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Give ,the advantages of hermetic sealed, cornpressor,) [3i
Dirfbrenrrare betwccn loi.r-srde nour urr". rno t,gtirioc fioat v.rre. I3lDisc.rss rhe function of,absorber in uufo," uurorprion ,.rrig;;;r;;" sysrem, t2lUrrder ra'hat situation in steam ;., ,.rrig.ration systerr-r*ro,r,r-,.nded? what are itsIinritations? Carr ir be Lrsed fbr obiaining ,orb_r*ro temperatures,?what do you Lrnderstard b.v effective .,irn, ,ensir,re heat factor,.) i3]

ii*Jt 
help o. psvch,ornetric charr, .;;1.;;,';r,i*'nJli,,,g ancl sensibre .J1]",

Exprain trre i*po^ance o["rrrrow" ancr "drop' ,:lu.u::g rrie grir. i;iExplarn the ad\/antagrs and clisarJvatrtages of viscous tllrers orri.r Cr-r l.iirers. t3l
PART _ B

(50 iVarks)
2'a) How does rhe increase in concjeirser temperature affbet Cop" Aisc exprain the influenceof ev&porator temperature on coP; wrru'' orir",.i*u:i. p*.utures have more influence,on COPr
b) A R-i2 refrrgcrating macltitte ivorks o, vapor cornpressron cyere I'6e temperature olrefrigerant in rhe e)\,aporaror is _200C. TlrJr;;: ;'r'orr,rrruruted when it enters thecorlrpressor attd Ieaves it in a superheateci conclirion. t-he co,dens.r-i.,rr*rurure is30"C' Assurnrng specific heat at constant pressllre firr R-12 rrr the superheated conditionas I .884 kJikg K. clerermine;

i) conditron of'_r apor at thc enrrarrse to trre condenscr
ii) conditior.i of vaprrr ct rhs e,trarlce'to the evaporator andiiil Theoretical L.Op of'tlre rnachine.

0R [5*5]



l.a)

bl

What is the diff'erettce bet\\'een a rel'rigei'ator ancj a heat purnp? Deri.;e an expression
fbr tlre perlbrrnarrce fbctor for both if tlrey arc rululns r,r, reserled Clarnot cvile.
,\ lap-ont'etrtllprc\sloit plairt u.sing R-i2 operates betrvecn i50C condensing ternperature
and -)"(' e vaporiiltrrll te llli)eratltrc u tth satLlr'{lted vapt,r' leavrrig lhe e\ i.rp(,rator The
plant consists of'ttt'in cvlinder, sirrgle acling corr.lpressor'tith 100 nrrn diarreter and
i20 rnrl stroke rrtnnittg ut 300 rprn Thc: v'oiutnetrrc el tlur6rrcv is 8502i, and the
tttecharticai cfflciencv is Q09zb. Assuming isentr.crltrc j()tllprcS>tt)n. cleternrrne: i_5*5]
;) COP
ii)Porver requrrcd
iii) Tonnage capacity olthe plant.

Describe' \\/lth a sl<et'":l't. a centrilugai ,cornpressor. Where ar"e centrifugal cornpressors
pref-erred over reciprr)ulilnU coJlll)ressor.s rn refr.rgeratir.rg S.,,sterr,r
Discirss the t-rperatron ola capillan tube in a rel'rigeration iysrcni. [5-,-5 j

OR

a refrigeration
lir-5.It- " I

Discuss lhe advantagcs of the dense air refi"igerating s\istern ()vei- an open air
refrr geratr on s),ste!-it.
r\ dense atr tetitgerattug sys1sl1 operating betwcen pressrircs of i7.5 bar ancl J.5 bar rs
to produce l0 torrtes ol'r"eliigeratron. Air leavcs the retiigerating coils at -?oC and it
leaves lhe atr cooler at ii 5tic Neglecting losses arlr,i clearincc. r:alculatc the net work
done per lllurLrtL'and tlre coeffilent of pertbrnrance. F,.rr air C,,:1.005 kj/kg K arrcj)' r 4

ls+ 5l
OR

7.a) Explarn the rarlous c(lrnponents of'stearn.let refirgeration svstclil arid cic:arly cliscuss
tlre iunctton ol each coilrprr)nelrt; cornlraru tlre s,\,sterr u,rth vapor corxpresston
retir gcr"atiorl svsteni.
A refrrgeratillg systern tr'.rri<ing on Bell-Colerlan c,r,cle reccrves air t'rorrr cold chamber
at --ii)C and compresses tt fiorn I bar to 4.-5 bar The cc:irpressed air rs then cooled tcr a
telllpemtlire o{'-17''C befirre it is expartded in thc e.\pandef. C'aicuiate tJre COp of the
si st$rm li hen coitrprcsston arril expartsron are i) ise ntr.opric ancl ii), follorv the iau,p\ - -c(rilstant. 

l5*5J

Define root-n seirsiblc heat factor" l'low rooil sensibie heat faciilr. lirre is clrarvn on the
psl,clrrornetric cirart'l
J-ire arr at 35"C l)Bl- and 2-50C w'Bl'rs passeri through a i:ooiirrg r:oil at rhc: rate of
280 nrsl tlitr. The air lcaves ihe cooling 

"oil 
ut 26.50C dfli'o,r,t 509i, reiatir.e hLrnridity:.

l: inci:

ij Capacrtt, itf the cosling coil in tonnes of refi.iger-ation
ii) \['et bulb temireratilr.e oitlre ieavin-q air

4.a')
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5.a)
b)

6,a

b)

Explain the dr,r' expansiori evaporator with tlre help of a ncat sketch.
what are the points to ire considered fbr seiecting a condenser fbr.
S) Stu'ln')

iiii \\'ater vapoi- ren.tove d pu-r rniirutc
rv) Serrsibie itcai 1ar:tor

b)

8a)

h)

OR
Isr-s]



9.a) Explairr the procedure to drarv a grand sensible heat factor line on psychrornetric chaft.
b) Air at 30'rC DBT and 60o/o RH is passed through a cooling ioil at the rate of

250 mr/ min. The ai,r leaves the cool,ing coil at l4,0CDBT. II'thJb1,-pass tactor of the
coolins ct,il is 0.1. Firrd
itsultice tcrnpcratut'e oltlre crroling coil or ADP
ii) Relative humidity, olthe air leaving the cooling coil
iii) Capacitv of the coolirrg coil in kW
iv) Sensible heat factor [5+5]

l0.a) Wh,ich trrpe ol'air cleatrer u,ould be selected lor rerroving ver-\' srnall particles of dirt
arrd srrrol,e lr,,rrr rhe air? Frplairr the rrorkirrs prirrciplc oltlri: clcarrer.

ht Suggest tllc dil'l crent conslructiorral teatures used irr "hear prrrnp" to irnprore the orerall
EPrl [5+5]

OR
I i.a) Cive t'eu, industrial e.ramples rvhere heating arrd cooling is sirrultaneousll,required and

explarn u,hy "heat purnp" is more suitable for such applrcations
b) What ar:e^tlre advantages and disadvantages of the backward blade fan over fonvar:d

blade [arr? t5-5]
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