
L xrrr l

Cotlc No: 5-l2lAN - -:t-t" J j

JAWAIIA II.I,AI, N IiHITU TECI INOLOGICA I, I.JNIVIi RSII'\' HY D Ii ITZ\ I} \ I)
N'I. Tech II Senreste r Examinations, .Iunc/Julv - 2019

R Ii [' lt I G IiItA'l-I O N A N I) A I lt CO I'J D I T I ( ) N I .r- (l
(Therrnal [ingineering)

Timc: 3hrs

Note: 1'his question paper contains tu'o parts A and B.

Part A is contpulsor), u'l-ttch carries 25 rnarl<s. Answer
consists of 5 Units. Attsrver an) one fr,rll cltlestiorl fioln
l0 rnarlts artd tnay ltavc a. b. e as \ub qLlesliolls.

I'ART - A

\l I r. i\'1:r rlis:75

all qr-restions in l)itrt ,'\. l)itrt []
eitClr trrrit. ElClt trrrt'Stii,,r (itt'l'iC5

5x5\tarks=25

with nrulti stase colt-)pi'essiot't irr brici, t:]
brgr.n icle-ryater, vapol l. absorpi iorr rc I i'i ge lit i i, r I

I .a) Discuss the cllncept of tlash gas retroval
b) Ilxplain the r,r'orliing pririciple of lithiLrnr

s),stem u'itlr a neat cliagranr. i.) I

c) What are the aclvantagcs of'air c1,cle rcfiigeration uitlr regarcl to its tt1-rplic.tti''tr i:r ;ri,'

crafi rel'rigeration'l I -i I

d) Shr)\v that spccitic lrrrrriditr is a tirnclion o1'partial ilrcsstirc rtf'uater val).rLri',,irl.i'.'i-j I

e) Discussirrcletailaborttairl,aslter. l-i|

I]AR'I'- I}

2.a) W'hat t1,pc o[' cvaporator is used in dorrcstic rcl,iigerator'l l;rplain it r'r rlir a rlt'ill
d iagrarr?

b) A three stage alluronia refrisel'ution sl,steur with flash inlcr cooling o1-rct'lttcs 5e1ttu'cti

lhc overall pressLlrr. lilnits o1'2 lrar and l2 bar.'l-lie flash intcr cttolet'llrcssr-irc'i rire'i bltr'

ancJ B bar, lf the load on tfre errapora(or is 101-R. Find the po\\'er reclLrired 1o rLtti tltc

system ancl Conrpare COP ol'the systerx riith tlrat ol sirnple salttrallort cvclc trorliitrg

betrveen tlrc same tentperature lirlits'?
{ C)1L

l.a) \\'Iat is e1'l'ect of conclensing terrperature ancl et'atporating ternperatttrl tl1

relii gerati ng cflcct'l Explain.
b) 'I'lrelbllouingclatarcf-erstoathrce stagecontltresstot.ttritirthrcustagci:i1lltn.'i()lr \ill\e

arrtl t'lash intcr corrling. Condenser pressLlrc'12 bar. llvaporat,.rr prcssttlc 2 lr,ir. l:lii:1,

inter cooier pressltres= 4bar ancl 8 bar, t.oad on tltc eviLportttor"l0 [R l:irrd li'r': ptrtt']r

reqrrired to drive tltc s.risten.t anr,l compare tlrc COI) of'thc s\stetn u itit tllllt ,,1'sit.rtplc

saturation cy,cle rvrtriiing betu'een the satle lctt-,iterature lirlrits'.' i I i6i

[++61

('Oi) itrirl



4.a)

b)

5.a)

b)

l..rplairr the u,oriiing principle o1'production oI Iou,ternperatLrrcs ir),acliirbatic
clernagnetizution of'a Parauragnetic salt u,itlr a neat cl iagrarn'/
Dry air at 20') C arrd I bar is to be IiqLrclied bi thc ('larrtlc rnctlri,cl. liic rtir is

cornpressecl isotlrerrlall.v at 200 C to 170 brir. AssLrle that li0()6 of thc total rrrrrss r,l riii
is corlprcssccl ;lasscs throtrglr tlre er;rarrdcr. 'J hc tenrpcratuls o1' rril unt,-r'irr j ti,c

exltancler is -80" C" rvhile tlre tcrnperatLrre ol'ail Icaving tlte e'rlranr.lur is - I'i(i ( . Iire
Inakcup air is supplie.d at 20"C lrrc'l I bar. Deterinirre the vie lcl oi'liquicl lrii'in i.ir per !,u
ol lrir conrplcsscd lincl terxpiriiturr olair belirre thrtittlittg'.) I ll i

OR
Dcscribe u irh a neat sl<etch the rvorliing o1' I.ithiurl-[rronricle vat)()rlr lbsor'yrtiLrn

s1 stc tn s.

In an'absor,plion tvpe refrigeratiorr the heat is sLrpplierl to Nllr generatol lrr, corrclensilg
siciu:n at I lrlrr trrd 900/o dr). llre ternpcratul'e to lte rnlirttairtt'tl irt tlre re lr'i:,'. r'irt'rr' i.
-5(' C'. The lernlterirture of thc atntosphere is 30r'C. Fincl the nrarin.rrrnr ('()P pLrssibic,ri

the refiigerator. If the refiigeration load is 20 tons and actr.raI L]OI']is 101/,, of rrt,r.\itttt.tn,

COP, find the nrass of steanr reqLrired per hour. l5t.sl

6.a) Ilorv u,ill vou estinrate the anrc'lu.rt olcoolant required lbl a given fligh1 o1'uir i:rafL?

b) A Bootstrap refiigeration svstenr of 20-t'R cniracitv is usecl lirr an acr(i i)ltn!' il.\rrrs,ti
an altitucle ol'2000rn, l'he aurbicrrt: air pr'essLrle and ternlreratulc are 0.8 lrar iir:rl ()" (-,
'fhe ranr ail pressLrre and tcnrperatLlre are I.05 bar and 17" C. I'he pressuro c['air' :tltcl
isentropic corlpression in the mairr colrpress()r is:l bar'.'[hc air is non cooler.i io 27' ('
in another arrxiliart'heat erclranger anci tlren expanclecl isentrirpicully Lrp to tirc crtril
pressure ttl'1.01 bar. If the air lelives thc cabin at 2,i1' L- and thc clllcicrr,:ies firi rlru lljlrl
cornpress()r'. lurililrn'cor.r'rprcssor anal thc cotiling tru'bin.'rlrt'80(l'0..r',-i(7i,,rnd 8(,'',,

respectivel), Irind i) power required to operale tlre s1'sfem ii) COir ol'tlre svstcnr. It l,;l
OR

1 ,a) Iixplain thc nreanirrg ot'P ancJ N tl pe thermoeiectric elentctrts.

b) Explain the rvorking principle of pr"rlse tube relrigeration svstern arrcl er1;iain thc

variotts applications of this systetr. | ,i i ) I

8.a) What is el ctive telnperatllre ancl rvhat lactors al'l'ect it'/
b) Air at l0n C and 90% relative hurnidity is to lre heatecl arrcl hLrrnitlificti 1..r 250[' :rnrl l()t'}u,,

relative hunridity,b),the lolJou,ing three processes. i) pre hclting ii) adirrbaLic sulrtr'rili, t,

in a recirculated arr rvasher iii) reheating to a flnal state. Calcitllte: I) lleatirtrr r'ecltrirctl

in trvo hqirters il) rlalie Lrp \\ lter reclLrired in ri aslter itncl tcntperaturc r)i \\ itrltr.'r

,,\ssume eltcctive ncss o1'rvasher as 809i, I +. ii l

on
9. A hall is to be mairrtained at 20" C DII-f anrl (r091, R.ll. \\ iturr irrnhicnl ..trntlrL,oir. i,i.'

.+0" C DIl l' ancl 2o t' \\'Bl . l hc room sensiblc ancl latent. lreui llains lrr',,: 
./[).r)i)() 

K.l, hr

anci 22,00() K.l/lrr respectiveir. '['he,in trltered air is -10 rrr'irnirr. (r0'],ir ll ihe tL,lrl irir i,
lecircLrlaled ancl mrrcd n,itlr the corrcl itiorrcd air ulicr tlrc concl itiorter. l)ctcirtrin,: lr) I'lrr
condilion o1'rrir leaving the corrci itioner anci bcli)rc cntering tlr.- lrall b) Volturii'o1 1'r'e:lr

air passinu tltrorrsh thc air-conditioner c) h,rprrss lactor ti i ltlllrguraiion It,lrii ot; tltt
conditioner coil irr I'R e) Area of'the coolirrg coil reqrtirc:ci il'ilr.- rrr tsiltll lti'rlL tr.rttrri
coefllcient is 50 \\r/nr2 -'C. l'rl.e ADP of coolirrg coilas 50 (-1. l()i



l0.a) Lixplain tlre uorhing principle oI a thermoslat in an AiC plarrt.

b) A library, hall is ro be maintainecl at 2,lt' C' DllT ancl 509'l R.ll. \\'hen unrbicirt

conclitions are 380 C DBT ancl 40% R.ll.'l'lrc roorn sensible iirrcl latcrtt heat rAin' lru
1,25.000 li.l/lrr ancl 68,000 li.llhr respectivelt'.'l'hc ventilatirin is (r5 n't'"'trtitt. l),.lrtrrriirt'
i) Crand total heat ii) ERSI.IF iii).ADP iv) DchLrrniclifietl air quantitr, l-iir.c blpass
lue tor of,e rrlrlil'1, ct,il as 0.l. li ' i i

olt
I i . a) I)cscribe the dif'['erent nre thocls olTerrperaltrrc ('ontrols urrd l lLrmidilr L'ortlrols,

b) \\'hich t\ pc of-air clcaner uotrlcl he sclectccl fbr lenroving \ u\ sntitll ltarticlts til'clit'l

ancl sptol.c liorl thc air',) E:xltlain the rvot'liing prine iplc ol'tlris cl.:rtnct. ii i,;,
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