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Note: This question paper contains two pafts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in part A. part B
oonsists of 5 Units, Answer an,v one fuil question frorn each irnit. Eaeh qu€stion carriesl0 marks and may have a, b. c as sub questions.

PART. A
(25 Marks)

I'a) Cive an exampie o{'combined conduction and convection nrode i:f heat transfer. t2)b) What is thermal contagt resistance?
c) W.hat, is tle concept oli critical thickness? 13]

d; wi'ri I' i,r,-. prl* ;;;;i;;;;iirun,,.r, hear crnducrion? [i]e) How Reynolds number is a criterion for dynarnic sirnirarity. Lzlf) What is Buct<inghanr's fl theorem?
g) What is radiation shape facror? [3]

frt What are the various radiation properties? t2l

i) Describe rhe selecrir.'rn crireria of heat exchanger. [;]i) what is the ra,ge of,effectiveness,of a heat eichanger? i3{

PART - B
( 50 Marks)

2'a) Describe the bounclary conditions for steady, unsteady and periodic heat transfer.b) An alurninunl pan r,vhose tlrermat conductivity is zjtw4m,,crl;;';iuiuoio* *i,r-'
diarneter 100rnm'and thickness 6 m.r'n.,Heat transferred,steadily to,boiling water in,thepanthrough its bottorrr a't arate of 500w.. If the inner $urface of tn" uuttJ* of ,h" pun
is at 15Cl0C' determine the temperafure of the outer surfhce of the u,rtto, of the pan.
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4. Describe the ternperature distributiorr along the rength of a fin
boundary conditions at tip.

OR

for .faur varioug

t:lol
5, A very long. l0.mm diameter cooper rod (k= 3T0W/ (m K)) is exposed to anenvironment at"200.c. the base tempeiatrre of the.oa is61uirtrmJi 

"i 
rii6i.'rr* r,"u,

transfer coefflcie,r between the rod and the surrounding air is r0 wi;i [. -
a) Determine the heat transfer rate for finite lengthr,6.02, 0.04,0.0g,0.2,0.4,0.g,1 andI0 meters assuming heat loss at the end, and
b) compare *-..::::liwjth that ofbn iinfinitely long:fin whose tip ternperature equali
the enVironment tem.perdture of 200L, -''-":'"--' 

[5+5]r



5.

il"

8

0

i0.

Estrmate the heat ioss fiorr a veflical u,all extrlosecl lo nitrogen at one atmospheric
pressure arlcl 40C.-i'he rrall is 0.2m high and 2.5 rn u,ide. and rs rnaintar,ed at 560CThc average Nusselt nurlber \1t11 or':ci the height of tlie platc iirr n;itural convection isgivenLrv'Nun=0.13(Cr Pt) 't.Thepropertieitornitrogenatameani-iln,te,nperarure
of (56 +' 4)12-- 

.-100.C ai'e grycrr as p.= :l. li2 l.g,,nri. k = 0,.b26 $z,rnr K.
r = 1 S.(ri l{i- ln ":. I)r' (i.r i-l 

i lU]
OR

Deriv'e tirc: expression ftir lroLiirclairy 1ai.'er thickrress fur fi'ee ironr,ectron hcat transfer on
a r ertrcal {1ar piate. 

i I 0l

Water at latm boils in a starniess steel krtchen pan *,ith AT, -- B!L.. L.stimate the heat
fl'ux wi'r'ich u'ill be obtaLneci tf'tl"re same pan operates as a,pressure cocrker at 0.l7Mpa;
rvhat percentage increascs in heat ilux nright Lre expeclecl? 

I l0l
OR

A rootn 4xzl m sQuarc b.r --l -i m herght has one sidc rYail rnaintarned at 260{rt]; theflo.r is mai,tairrecr at 90"c. -r-lre othcr tbLrr surfaces arer pcrfectll, insiilated assume that
all surfaces are black. (lalculate the net heat transfer betu,een 1.he hot r.vall and the coolfloor. 

I l0l

Describe the process ltillorlrrl ru desigrr of a srniple shell aricl tuire hear exchanger. [10f
OR

In a food processlng plant. a brinc solution is ireatecl fronr SOC to I4i'C in a double pipe
heat e'xchanger br uater entering at 55')C ancl leaving ai 40')C at the rate of 0.iBkgls'if
tlre overall heat trarisltrcoei'ilc,tent rs 800 Wrrn2l(" c1e*termrne the area of'lieat exchanger
req u ired
a) For a parallel flow trrrangenionl, and,
hi For couttter f-io',r ariirngement. l'ake c,. fbr u ater : 4 I Sk.l,iligK

;-go0oo---

[,i'rS1

7


