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\'I. Tech II Senlestel'lrxalnin:rtions, Juue/Julr, - 2018
ITQtIIPME-ni'f nnslCli FO-II TI{ERMAI- SYSTEh{S ' , ' :"Y-:''.^Yr,tt 
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Max.l\{arks:75

Note: This question paper contains tu,o pads A and B.
Part A is compulsory'rvhich calries 25 marks. Ansu,er all qLrestions in Part A. Part B
consists of 5 Units. Ansu,er any one full question from each unit. Each question carries

, " ," ', 10 marks and tnay have-a, b. c as srtb questions. ..
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Compare and contrast Casketed plate and Lamella heat exchangers.
F>-plain thg li11-rr131ir''ti; '.;',;'' jralr\/i::iirt:res r., -l-6 h,.:af eaghgnggrg.
Brirrg out iiic lirrl.iencc ol irnpirriirc- r:,,.., olrdc;tsaLioir.
C ir e tlre'co nr p I ere c 1 assi f,ication,-rf Ya,:o : :zi lr g E i clran gers.'
Classify the Cooling Tcwers r,vith line',1irg'a;i.s- 
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PART _ B
S x 10 Nlarks:50

4) Erplain 3-8 heat exchanger and its usage.t' H A,qioi$,.flou,e>lchangeiwith cold,flrriiltiin'mixed is.Lised'io.:cool airrnotn|SE.9C b:/ u,;inrr ; .:

..i ait'a1:]!rl C. Thq'ho1 gji.flows atia'retb of 3000 fig/hr.J.vhile rhe culd aii r:are is 7,.'00 i'
kg/hi. The hot air leavei the exchanger at 560 C.' Assuming the overall ireat transler
coeffrcient tobeT2Wlm2 C, calculate tlie exi!-.[emperature of the coid fluid and the area
ofthe heat exchanser. | . ,\ r
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OR
Derive an equaticut ior L\{TD for'{:rosS florr heat exchanger
In a'shell and tube heat erihanger uold..ater:t the rate ol5 ks.,s is heated iiom .lc tc
540c'rrc uarer: is fiori irr tubls ort i,.-ir crD. tr gr,'c. ii,,i.;,,. ;t;tl;].-.,r ,u i
and at a r'rle of l.l kg,s is used ai rlie heating mediuru .r11 ri;,-, shell siJe ",f

ID 2i.25 inch. If the leneth of tubes iliust not be more than2.2 m. calculate the nun,ber
of tube passes, the nurnber of tubes per pass. assuming the overall heat transfer
coefficient as i490 \\-/rn'K. [5*5]

What .arg the metliods of auginentation of heat transfer? Explain an)a oite rnethod cif

A2-l shell and tube heat exchangeris used to ireat piiocess fli:id (n,aier) fi.orl 30.r- to
800C. The nrass flowrate of the p.n.*rs f.luid is 8000 kg,,hr aircith;it of the service fluid
is 6000 kgiirr. u,hicir is available at a temperature of 200"C. 'fiie overall lreat transfer
coefficient is 1500 rv/rr2k. Find outthe outiettemperature oiservice flr-rid. ancithe area
required to the heat transfer. After a long time of operation of the ireat exchancer-. il i.-

found that tlie outlet temperature of rhr pt'oL:ess fluid is onl-i 7[t{]C. irinrj iiie forling
:."sistaiiie d*eloped drii:irrr riris perro.'l. Take Cp ofser.r,jiie fluid:,2.8 K-J,kg K, c'p n,f.iocessfluid=-1.?KJ'keli . r' r ; ,' r I:i;51
rr"sistauce d* eloped dnrirrl tiris pe rro.'l. T
piocess fluid = -1.? KJ'lie lii.' :.

: .il
:

li;t

,,'':



g<-, \ t\AV!
./ oR

Y Explain Pressure drop in Pipes and Pipe Annuli ri,ith the help of suitabie diagrams./ b) 20.000 kg/hl olAPl'disfiltea is cooled frorn r00 to 500C using cooling *u1.i fronr i0 ro
: I ' 1{C,ri.l:lable lor tlre serviceis.a 50 nrln ID. 1-2 exch'ange1 travinf :+6 tubes 60rnin

OD 16BWC.5 rn long on 9 cttt'pitch. Baffles are spaced lOcm apart andthe bundles

r
I

are arrallged for four passes. What arrangernent gives the lnore nearly balanced
pressure drops and what is the dirl factor? The viscosity to distillate is 3.1 centipoise at
40'C arrd I.i at 100'C. 15+51

Detile an expression,'fo1, average hea!-tr.alrsfer co-efficient for condensation of vapol- . ,
on:aflat.velticaIplate,,.uSingNusselt.stheorr,.
DI'.] steant rl I020 C coudeirses on rlre ou,ri,l. sur'lace of a ]rorizontal pipe of i0 crn
outer dianreter. The pipe surface is maintained at Sl'C b1, cir.culatine rvater through it.
Detertline the rate of forrnation of condensate per rleter length of the pipe and heat
transler quantiilr. l5-5]

OR
The Relri tiri.rili li-la r titor ai a saturation tentperature oi -{E C cqndenses on a
ItoriizoLrLal :rtootlt qopper tube r,rbose Outside rrali ternper.ature is maintained constaqi
at -100C. Tire outside rube diarueter is'19- nrrn. Calculare the averase cond-ensation heat
transfer co-efficient on tire tube. The properties of R l3.la at 4g t'C 

are'.Pt : 1i17.-l kg I11-': pr : 62.5 kg/m': k, : 0 068Wimk: pt1 - 1.72 x l0-a Ns/nrr:
it;n= 15-1.6 lij kg. t10l

6 inch apafi. and the bundies are arranged for four passes. \Vhat an'angement gives the
;ilore nearlr balanced pressure drops and irhat is tiie dirt factor? What is optintunl
outlet u'ater tetnperature? The viscositl of distillate is 3.1. Centipoise at 100 0F 

and
1.3 cerrtipoise at 2i0 oF. 

il0l
' "f .ry Write:'short note on Extettded -sLrrface Shell and tube Extirangers. ''.- .r"-',, , ' ', ,

lA tt is' desired to .ooi 18.00c lb/hrj of 28u .{PI eas fiorn 250-to 1000F in 'double p'ip.
exchanger containing of 3-in. IPS sirells u'ith l%-in.IPS inner pipes on which are
mounted 24 fins % in. high b1' 0.035 in.(20 BWG) wide. Water from 80 to 1200f' will
serve as the cooline mediutn. Pressure drops of the 10.0 psi are allou,ed on both
strealns. and fouling factors of 0.002 for the eas oil and 0.0C3 for the \\,ater are

t,.t@
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W Expiain :boul Forced and Naturai circuiatiorl \raporizer u,ith a near line diagrarn.
'.1 6 10.000 ib/hr cf 30APJ distillatj 

is.,coorfe.o 
noni z2o to:,1]0 on br usingllqoling u,atu- ,- :

200 tubes f i inch OD. 16 BWG. 16 ft. lons on 1.0 incir square pitch. Bafflbs are spaced
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b) The lengtir ot tubes
c) The number of tubes iit condenser. Take Ur : j j50 \\'/mlk.
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l0.a) \\'ith the help of sirrple sketches explain tlie hyperbolic cooiing to\vers bringing out the
salient points.

. : : b) Dr:,v-, steain at 1000 O obridenses on the outside sLriface'oi.a horizoirtal pipe of 2.5 cm I

cuier,liatnutcr'. Thepipe surlace is rnairrtaineci ai 340 C''by circulating tiater rhrouglr ii.
Determine the rate of formation of condensate per meter length of the pipe. [5+5]

OR
11. A steam turbile has a condenser florv (of stearn) at a full load of 13000 kg/hr. The

quality of stei:tn at turbine exhaust is 0.88. Tiie condenser pressure is 0.09 bar. Sea
uiater used for circulation is at 2.{C. The ternrinaltetuperature difference betqieen the
stearn and outooirtg rvater is 560C. 'The, circulating u,atel'\,elocity is,maintained at 

,

i'7 n1/s."':,The condensei tubes are of 14,irTiu ID andrlr24 nlr thickr"res's. Deternrine:
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