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CONCEPTS

2016

OF IIEAT TRANSFER

qb , O rnr?rw ffitEiYdqsnt eiqwt r

Note : All Questions are compulsory and each question is of 1 mark'

(ii) qt*'ilqrciC'ararali #.ffit q?q? aVnaTq4l' I

onlyEnglishversionisvalidincaseofdffirenceinboththelangwges.

laqfft6qrc t!/2tdatl

Time allowed :YzHourl

1. qifr'{t Er f{qq wr E[Hiil{ur ti f=rq qt

q.r4qTar t :

(a) {{6{

(b) ffitur

(c) qfi{

(d) q'fr (u), (b) a (c) w

z. {+*,qq Q : uA at i[ at t
(a) f,FIr<R+rwiffiqFq

(b) ilFlt<rror eio-rfirtrq qq

(c) tr{ \'q dt qa qr *oarqrat

(d) ilut<Rtrt qfiTtro una

lukoar eitr: 3o

[Maximum Marks : 30

Fourier's law aPPlies to the heat

transfer bY

(a) Convection

O) Radiation

(c) Conduction

(d) All (a), (b) & (c)

In the equation Q: UA At, At is

(a) Geometric mean of temPerature

difference
(b) Arithmetic mean of ternperature

diff[erence
(c) The difference of bulk

temperatures of hot and cold

fluid
(d) Logarithmis moan of

ternPerature di fference
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3. Is,rsft{q rJ"riE['

(a) qp.kcd-{ {rfrr t
(b) kqTe{ + H grwr yrim. u<n

=rtt*r*rt r

(c) $qr pTniflur + H €Hfrftffi
qmq+1rrurqr+rart 

r

(d) FriI tqil$rET

4. g*rr erFTiilruT {sri+.dr sI {+,r{ t
(a) JA42 oK

o) wM2 oK

(c) WA4 "K
(d) J/M "K

s. ffi at{ qrerfi +t vq1 qrcrmr t+fr
o,,rdt t
(a) IIFIITHTI(

(b) sitrrrqt
(c) *it (d q &) q{
(d) rt (a) war fr G) rR

6. ffi t{furs{ ii t qd{ *. +RUr Bqr
ner661'rsnr + H eYt rn qixq'm u+'r
iiurqr qmr t z
(a) q.ror+tq qrq ehl5-f,
(b) ttrr{qr*q qhwf,
(c) nioqffiqrq etdsm
(d) Eqii t sttTfi

7. 3rFr6 $Err pnqiil{q qtffid +t
olrE[rrrftTr *i w *d F ?f< s1
Pqq{+. +i Tftrdr fr qr* t uifF*,
(a) zrrE6qemiqf,rt 

r

(b) oftr+,,,lffit r

(c) E{rsr {qrtr{ q qltq{ur m:o t r

(d) Bq+n q+

8. wfrq *+r+ ti sqr effiiil{q fm qr
ftrfumror t :

(a) Re, Pr
(b) Re, Gr
(c) Gr*qa
(d) Re*;-+o

(2',) 2018

Fouling factor
(a) is a dimensionless quantity
(b) does not provide a safety factor

for design
(c) accounts for additional

resistance to heat flow
(d) none of these

The unit of heat kansfer coefficient in
SI unit is

(a) !/M2 "K G) WM2 "K
(c) WM "K (d) JnyI oK

Thermal conductivity of a conducting
solid material depends upon its
(a) Temperature
(b) Porosity
(c) Both (a) and (b)
(d) Neither (a) nor (b)

6. Which area is used in case of heat
flow by conduction through a
cylinder ?
(a) Logarithmic mean area
(b) Geometric mean area
(c) Arithmetic mean area
(d) None of these

7. For large heat transfer area
requirernent shell and tube heat
exchanger is preferred, because it
(a) occupies smaller space
(b) is more economical
(c) is easy to operate and maintain
(d) all of the above

8. [n forced convention the heat transfer
depeirds on
(a) Re, Pr
(b) Re, Gr
(o) only Gr
(d) only Re

4.

5.
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g. nFITIFT qoi q{ 3lFrffi{ nrait +t sqr
qrtrsflr

(a) qefi t t

(b) qcfr t t

(c) {qm{tfit I

(d) Tf,d {il.it tfiF{ furtd qffi t t

10. ffi mm - met wr fefrrrffi.tt qqn
rrq ilqqrdt +m, TEnqif,T ctil + H
LMTDaenffitd+ffiruro
or eqqro stl-q

(a) <l
(b) >1

(c) I
(d) .o

11. qe rrd qE dd trro *t frflryd loqr qnr t,
d wr erniil{q tr{trrT: FIq t *ar t :

(a) qfi;t
(b) n{6q
(c) k+{ur
(d) ** (r) rrs (c)

12. nscf, {qr + fu{ qH rR

rr5ffi+. a qfq duia .rra rrt{Ft

elqffitz
(a) 0.s (b)

(c) l.s (d)
I
80

13. urtftffi {{6{ ffi 6Rr 3lfirf,lrd Elffi

tr
(a) ffiq.{qr
O) firsAa{sr
(c) i-{€{qr
(d) i€a.d{qr

14. qdd ffiM Bt frq qd t !'qfim

f+qtqnrt:
(a) p cr/K
(c) lUpCp

O) cr@
(d) t/h Co

(3) 2018

With increase in temPerature, the

therrral conductivity of most liquids
(a) Increases
(b) Decreases
(c) Remains same
(d) First increases then become

constant

In a liquidJiquid heat exchanger, for
the same process ternperatures, the

ratio of LMTD in Parallel flow to the

LMTD in counter flow is alwaYs

(a) <l
(b) >l
(c) 1

(d) 
"o

When waflrl and cold liquids are

mixed, the heat transfer is mainly by

(a) conduction

(b) convection

(c) radiation
(d) both (a) and (c)

At what value of Prandtl Number, the

thermal and hydrodynamic boundary

layers are identical ?

(a) 0.s

(c) 1.s

(b) 1

(d) 80

9.

10.

11.

12.

13. Natural convection is characterized

by
(a) Grashoffs Number

O) Peclet Number

(c) Reynolds Number

(d) Prandtl Number

14. Thormal diffirsivitY is given bY

(a) p Cplt(

(c) K/pCp

(b) c, @
(d) t/h Cp

P.T.O.
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20. ffim.{sro.r{dt
G) Fg At Y3 p21p,2

(b) Pe At L2 p/t2

(c) FeL2 p2 At rr

(d) sL3 p Ltpllt

zt. 1-2 strrT frfrq{m +r sni t
(a) (([.E[qqrsqq]*€qrs
(b) \rs'*m rrnr E d Ets qrs

(c) qq-*f, qt€ Etwqle qrg

(d) E{dtq+tTfi

22. kTS sqr frfifiqq-+t {flzaT fr qrft
twe
(a) TIq4$rrr+nqid{urrJqi6qqd r

(b) rro +t r5lil orfrffivqn d r

(c) E6rr srIT q+{sm +1
aileg{*-dr d r

(d) are rie{R-s-d r

tf, \'d {1< s1 frftqq6 { qR <F
sr ys qtgrr 61-dr t, d wr pflriil{E

'I"ltfr
(a) qeor t r

(b) qear t r

(c) grqfrqfrd rrn t r

(d) r+Ef t 6t$ ET

qrerruEr qtqr { aFFTFT qMq
(a) Flg'rp1siq dm t r

(b) tb+^trrt r

(c) trrdfuorkrt r

(d) Er{tsttrtT

23.

24.

(s) 2018

Grashoff s Number is given by

(a) Fg At 13 pztr?

O) $g LtLz pl1t2

(c) geLz pz At p

(d) eL3 g Nplyt

l -2 heat exchangers means

(a) one tube pass and two shell
pursses

one shell pass and two tube
passes

one shell pass and one tube pass

none of these

Double pipe heat exchangers are

preferred when

(a) overall heat kansfer coefficient
is low

(b) liquid is more viscous in nature

(c) low heat transfer area is
required

(d) liquid is corrosive

In shell and tube heat exchangers, if
tube surface is rough, heat transfer
coefficient

(a) Increases

(b) Decreases

(c) Remain same

(d) None of these

Ternperature variation in plain wall is

(a) Logarithmic

(b) Linear

(c) Parabolic

(d) None of these

20.

21.

22.

23.

o)

(c)
(d)

24.

P.T.O.
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hD \Als. t+i frq {qr +ra i :

(a) -rsmriwr
(b) fir*.Aeiqr
(c) iflcs {qr
(d) 'Mqt{qr

t6. qfr h, sliafit-r fu@ TUri6. <ai n, ura
fir€ rJUrt6F Et, d {rqq B;6ttT eflqtilq
Wi+.u
(a) U.h,
(b) Urhz
(c) hr e h2++s drn

(d) FT,i t *ttTfi

17. $1Rr{ +FHq t artmrntqfr foRifi d
6-6d t
(a) sEIr *IFliil{urJulis,,

O) sufrq fl+stqf,r

(c) 3isII qTFffit

(d) Rlwdr-dqnfr{di+,.

18. wqq+1rftaq+t*ts1 q"
dfrT tqq s{+

(a) 3;slt rtE{t fim dtr t t

(b) T{qr{ {{fiT fi+a rtfr t r

(c) frfrrcewrfirqffit r

(d) ilqqmfir;Tdtt r

19. frtS qs{ ii t qron * mrqur *i qmtr

wII ]Fn6

(a) qq *.gs qirrsm Seugq*'ddT
tr

(b) aruE *' qt{i firtf + drciil{ +
{qqqr* rttr t r

(c) eq +t {nq* qr frrtr mrar t r

(d) Bqlfffi mft

2018

f; t- called the following number :

G) Nusselt Number

O) Peclet Number

(c) Reyleigh Number

(d) Grashoff s Number

If h, is inner film coefEcient and h, is

outer film coefficient then overall
heat transfer coefficient U

(a) U. hr

o) u, hz

(c) Always between h, and h,

(d) None of these

ln Fouriers law, the proportionality
constant is called

(a) Heat transfer coefficient
(b) Thermaldiflusivity
(c) Thermalconductivity
(d) Stefan Boltzman constant

Heat flows from one body to other
when they have

(a) Different heat contents

O) Different atomic structure

(c) Different specific heat

(d) Differenttempe,rahues

The amount of heat flow through a
body by conduction is
(a) Directly proportional to surface

area ofthe body.
(b) Directly proportional to

teinperature difference on the
two faces of the body.

(c) Depends upon material of the
body.

(d) All of the above

(4)

15.

16.

17.

18.

19.
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zs. ffi t-d \rq {Iq sqr hfrrqo it
qrdq q alfrrfi-dq Ai+-tr ffi\rr fiq{T'

Et'-fr t gR P:*f,qr elif,k+ qrs)

(a) D/4 \'Ei 2D

(b) Dtzqq2D
(c) DF2D
(d) D/s qq D

zG. sql ellriilrur +t ({ qcq wr
,JNIi6,, Hnn<R f,qT ftTq +

rJ'Iqqt*{ *'ctrcrttr t 
'(a) rttes {qr

O) sE{T elFliil{ur ql"Ed

(c) sdq en{rtr{

(d) flit t q+t=rfi

27. ffi qrq qrgq { t ensqrq +t qq ii
sqtrmFrratdcrt:
(a) q?FT

O) {€{
(c) ffi{ur
(d) I'q+ff {'fi

zB. flqtr{ it t ffi $Er qlFFFil 3tftffidq

tt
(a) €tdr

(c) rrnq{
O) nt{nr
(d) sFR

zs. q+,wtftX*lrqkA
(a) Ft $EIt q?F5-dr qrflt

O) futffi{rinrqrmr
(c) EFrt 3;eil qFFffit erf,t

(d) wrrqre*^ufroqmRS

30. 1+rt qt{qrfi t di qrd wr €nqtil{ur

d66et
(a) 3;ett tFrro

O) $qI q?rdEd[

(c) drfufus{qdr
(d) r+nt+tTfi

(6) 2018

In case of a shell and tube heat

exchanger, the minimum and

maximum baffle sPacing is
respectively (where D : inside dia of
shell)
(a) Dl4 and2D
(b) DtZ afiZD
(c) Dand2D
(d) D/5 and D

The rate of heat transfer is a product

of overall heat transfer coefficient,

the temperature difference and the

(a) Nusselts Number

(b) Heat transfer area

(c) Heating volume

(d) None of these

Loss of heat from unlagged steam

pipe to the ambient air is due to

(a) Conduction
(b) Convection

(") Radiation
(d) All of these

Which of the following has maximum

thermal conductivitY ?

(a) Iron (b) Coal

(c) Nitrogen (d) Tar

An insulator should have

(a) High thermal conductivitY

(b) A Porous structure

(c) Low thermal conductivitY

(d) L,ess resistance to heat flow

Rate of heat transfer per unit area is

called
(a) Heat flux
(b) Heat conduction

(c) Thennal diffirsivitY
(d) None ofthese

25.

27.

28.

29.

30.
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CONCEPTS OF IIEAT TRANSFER

fqqi.rfi",rq, *arit1
Time allowed : Three lloursl

lerlroac siu.: 7o

[Maximum Marks : 70

qb : O sEq7tw anffi* PlqlCd ffi*#rardFrd r

Note : Question No. I is compulsory, anawer anyfive questionsfrom the remaining'

(il stor{q#H'7t rr'it 4l ffiqrwav aa #fqq t

Solve all parts of a question consecatively together'

(iit) rdqYw mlzA zEC Y7m7 fifqq 1

Start each question on afresh page'

(iu) Etri,nweild.ararali 6ffit ridql agrfiqrut r

Only English version is valid in case of dffirence in both the languages.

1. qfo{rkdftiH'

Define:

(0 qffir

Conduction

(ii) TtT6{

Convection

(iii) srs{{d
Counter flow

(iv) qe fwa

Tube Pitch

(v) sr$ftfrr

Fouling
(2x5)

P.T.O.
I
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2. ffi d-m qe qq oqr fqFffi{fi qfr arqffic q q'r*rEnd q'r qoi-< qiikt r

Write the constructional detail and working of shell & tube heat exchanges. (12)

3. (i) erdequriWandlqif,q(nrt eiil{flmH r

Write the difference between thermal & hydrodynamic boundry layer.

(ii) ffi fr qrqq rmr fqflqr+tr *. ep+ aPn 6lt{qi ffi r

Write the advantages and disadvantages of double pipe heat exchanger. (6+6)

4. ffi dlsd nf,q d t uql emimsr ffr qt sffiqil +1H r

Describe the equation to calculate heat transfer from a hollow cylinder. (12\

5. (i) {rril;kn sqIII(giFTI t: sr*rEi t

What is criteria of similitude ? Explain.

(ii) +ciil qrd ii t wr erntilrur 6ht ffiqfu 6i {Tsrt+ t

Explain the energy fiansfer mechanism through boundry layer. (6+6)

6. (i) bq-dq 3pn ftftffi{*,'u,r *i€ {qHvFT fu* $rri I

Prepare the process instrumentation diagram of double pipe heat exchanger.

(ii) nm.ffi Hr ++ t ? scqt frfTffio it nrEN *. 5e qr{ falqt t

What arebaffles ? Write their main fimctions in heat exchangers. (6+6)

7 . q{+qc-n 4{q HT t r vs+r r*rr +.{+ T*q {65q ; frt ftq {frs{ur fos u-on qrn fsqr
qr {Fsin t ?

Nu: f(Re, Pr)

What is Buckingham-n theorem ? How it can be used to derive equations below for

forced convection ? Np: f (Re, Pr) (12')

8. flrq ii drrftH :

Write the difference between :-

(i) 3ffie$ qd {td *qra-+
Unsteady & Steady state conduction

(ii) eFftq fta gtr {+c+
Forced & Free convection

(iii) TITIIRuI irFfl<R q (riT.qqfi.*.

Normal temperature difference and LMTD. (ax3)


