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INSTRUCTIONS TO CANDIDATDS

(l) All qucrtioos ry mrks 8s indicated'

(2) Answcr TERDE qucstioos fiom Scction A and TTIREE questions Eom Section B'

(3) Duc crcdit will be givcn to rcahess End adcquete dimcosions'

(4) fusume suitablc dlts whq€vcr nccrsssry'

(5) ntusEalc your atlslwrs whercver necessary with the hclp of rcat skctch€s'

(5) Us€ of Sli& rufc, IrgEilhmic tables, St€8m tablcs, Mollier's cbtrt' Drewing irlsfume nts'

Thcnaodyaamic tablcs for moist rir, Psychrome'fic charG rlld Refri8€ration charts is

FEined
(7) UtG F! of BludBlek irUrcfilt only for writing tb answE book'

SECTION-A

(a) Whst re vdous sclectiotr criteria of hcst exchangers b8s€d oll operding rmrn€ters ?

7

O) A 4 tg/8 DDoduGt stse8ltr Aom a distillalion Eolumn is to be coolcd by a 3 kg/s wsrer

streaD in E countcrflolY hest exchsDger' Th€ hot Ed cold straEE iDlet tcmpcBturcs arc

400 K E[d 300 K rcspectively' and the arta of thc exchauger is 30 mt lf the overall

h€a, trsDsf€r cacfEcicrf is cstiDared !o bG E2O w/E2K detrrmin€ the Product steam

outlrt tlmpcratur, ifits sPccific heat is 2500 J&gX and the Goolrnt outlet temperature'
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2. (a) Differeutiate betu/eer recupcr8tive and rcgcneBting typc of heat exchalgers. Statc

Epplications of rcgeneratols and discuss any orc of thcm h brief. 7

(b) In an open hean swgery under hypothermic conditiorr, the patienrs blood is cooled

bcforc the $trgqy and rewarued afrerwards. It is propos€d that a corrcentric tube

coulterllow heat exchanga of length 0.5 m is to bc uscd for this purpos€, with a thin-
wDlled imer tube havilg I dia.Dctrr of 55 mm. If warcr 8t 50'C and 0.1 kg/s is used

to heat btood eotcdng the er(changcr at 18 "C aDd O.O5 kg/s, what is the t€mpemtwe

of blood leaving the exchanger and the heat flow r8fe. Take Uo = 500 WmrK, C, of
blood = 3.5 U/kgK and CD of water = 4.183 uAgK. 1

3. (a) Explain any lwo lhemal design theories uscd in designing th€ regenerators. 7

(b) Wbst is thc limitation of LMTD method ? How is E-NTU method supcrior to correction

facror-LMTD metbod ? 6

OR

4. In an oil-to-uiater hcst exchang€r, tb oil o[tels tbc exchmg€r at lO0 "C with I heat capa.ity

Islr of 3700 wlK. Wafer is availablc at 15 oC and 0.6 kg/s. D€termine the exit temperatures

i! (a) coutrrflow and (b) pare[€l flow arangcmonts fot U = 500 W!t'.K aod surfaoe area

of l0 mr. Consider C, = 1.t8 and 4.19 J/g.K for oil and w8ter, respeotively. tf the ratio of
convcction thermal rcsistrnccs of oil !o lyater is l,Z, ard th€ wall lnd fouling resistances. 
ar€ ncgigible, calpulate the wall tcEprr8turc at cach end of thc counterllow and paraltet

l3flow excbangers.

5. (a) Explain primary and secondary shcsses in tubes of hcst exchangers. 7

(b) Classifr thc floating tuba shrct hest cxchErgcls. Expl8i! co[Etsuction and working of
any one type of them, 6

OR

6. (a) Explain pr€$ulc loss phcnomcnon in hcat cxchangen. Wbat are the various theories

lo minimize it ? 7

ft) Explain prev€ntior aod mitigatiol of fouliug io hcat exchangcrs. 6
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SECTION_B

7 (!) EDltst thc c.us of sntoPy Scldo6 itr h"t o(c'b46t' ErQhitr onc of thclll in
7

t

rlctril.

O) A bta$ coDdc €r tubc h!! s 30 EE ot'a dito6 ud 2 m thichss' Scr vvcter

cBtcn! thc tubc st 29O K ud srturstld low Prcssur lEcao codcn!!! on 6G outct sidc

.i U. t*. * *do and outli& hcsr EDcf([ cocfEcic s a! crtindcd to be 40fl)

and t0o0 \v/dIL rcrgcctivcly rod a foutl'ttg ftcror lerilt!trt of t0{ (w/n'K) on th€

wrtlr si& tu exFrd' Esd tc thc ovcnJf ht tor&t cocfEcicDr b'cd on iosidc

ua. T& cooeivity of Bn:c r5 lll lP/nI( 1

OR

(a) Explail conorion in hclt sxch$gsts (i) iE tlT'6' (ii) coEotioo lc'rlioos io heot

cxchmgcrr' (iii) cd!6ion contlot' 7

(b) Thc condcns of r tlgp stlrn Dowcr Plmt it s Scll'd'tubc Mcxchangpr having

ari4lcahcllrd3fiXDhDGs,I|lhclchtlbcEr&irgtmF!$r.Thctubcrarcthin
urtlcd wlth 25 on dilnctrr aDd str@ coodcas'N on lhc oud& of rhc bbes with

\ = rl kWn'K Tb' cooliag wrtlr flowiEg thtougtr lht tubd ir'30000 txh and the

hclr trlodcr rdc ir 2 GW WrE( G'Dtrr3 !t 20 rc u'htlc cdE'Gotr&r!*t d 50 rC Fitrd

thc lcogfh of th tubcr in o[c Fss' Propcrtica of vtd.r 27 rc trc Co - 4'lt kJ&gK;

F = t55 x l0{ NSi/d, K = 0'613 WBK EDd P' - 5'G'' 1

A l-p!s! f'Pcls Plda hE t crch gC' witb Chcvrou phrcs is bciDg ulEd to cool hot wstsr

with c.ld wrllr on thc othcr nuid sidc' Thc following ioformation is pmvided for the

gcomctry oEd opsfltitrg cooditid : luDb'r of Oow P!*!agcr 24 on lhr hot ltalcr side; pl8tc

width - 0.5 n, Pldr hcisht = l.t E; port diltDctsr = o't tn; chtffil sPritrg = 0'0035 n;

*"rr* da# = 0.00? m; hot-wacr ltow rero = lt kds; ocqn dynamic viscosity -

o.motl P!"s; md nrm rLarity 995 4 kglm! for both mmifotds !d cotl The tot waler i3

flowiog vcttically Wc,lrd io lhc cxchmgcr' Thc ftictiol factor for the plate is given by

1= g.f R -n,,, ,h.tt Rc k R.ymld! numbst' CoDPutG thc Pr!'3r[c dtuE on rhc hol-wdll

9

sidc.
OR
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10. Dctcnninc ttc cffcct of chlrgr ia thc sr,ors-lcctiolrl arca on thc prcssure drop of squart
piF. Ttc GitiEl rqure pipc hrs a qot' rcc.tioa ride fcogth of 70.7 mm. To rpduce tbe
paorc drcp, o ctrtincrr &idcd to doublc thc pipc crocr seetioa with a sirtc lergth of
141.4 Em ovrr tb€ pipe lcngth of I o. Consi&r air flowiag at 0.05 kg/r at 2? oC. The air
dcosity ud dyrenic viscolity llt l.t6t4 tglbf @d ltt.6 x lO, pa.s, rclpocrivcty. For tully
dcvcloDad tntulcnt 0ow for rcctngulrr drrl coosi&r f- O.O?91 Rci!(l.Og7j_0.tI25a)
uhcre o ir aspcct rdio of thc rctogulrr flow ptlragc. 13

ll. (a) Eryllin conltucriol aad wortirg of pet c{oliq torEr. 6
@) Exphin @y tm cxFrirlcoLl trchEi$B for dctr|tnili!3 lrEfrop cblrlcte stics of

bcat cxchangcrs, j
OR

12. A srffEcc codenscr rcccivcs 250 ton/hr of ltrlE rt 4() qc wilh 12% Doktr!, The cooling
x,8&r €oGtr rl 32 rc sld Icsv€3 at 3t rc. Thc pressurc inrkle ttc cordcarcr ir found to bc
0.078 h. TtG wlocity of cirruhtiDg wst6 ir l.t n/r. Ttc cordcorcr tubcr rrc of 25.4 mm
oulqri& dirDcta ud 125 nm Oichcss. Tating thc ovcnlt hc.t tlrsfrr co€fficicnt Es
25OO WrhrK d€ttrnim :

(8) ttc rlts of flow of cooling srra.
(b) thc rtc of rir lc.k!& ilto tbc codcolcr !t U.

(c) the lcoStt of tuhcr.

(d) thc numbcr of tubct. t3
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