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1. Unit of thermal conductivity in S.I.
units is
(a) J/m2 K sec.

(b) J/mKsec.
(c) Wm2 K
(d) (c) & (b) both

2. Thennal conductivity of non-metallic
arnorphous solid with decrease in
temperature.
(a) Increase
(b) Decrease
(c) Remain constant
(d) May increase or decrease

3. Heat transfer takes place as per
(a) Zeroth law of thermodynamics
(b) First law of thermodynamics
(c) Second law of thermodynamics
(d) Kirchofls law
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(i) wr? nw atM'tqd vdqsw t eiqw * r

All Questions are compulsory and each question is of I mark.

(ir) <t#,zvr#Crrn{6ii dtMdi eilfr qFRdTqq{ 1

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

BffiqqFFffir +t s.r. Tdh it Esrtt
(a) {d/# a;lw{ t
O) qgr**ktt
(c) qratlfr'z +lw{
(d) (c) q O) dit

srqrEt{+, sruJ€rt + ds si sqlq
gt?tiFd[ tilrtE6rt qal qr

(a) qe$t 
r

O) qr$t r

(c) fer rcfr t r

(d) qzfrqrqefircfrt r

WT $T TFIFII<Rq ETdr t
(a) sqrrtfr*'v5<fuqrT{R
(b) sqrqfr *-wrq fuqr{sr
(c) sqrqfr+ffiqfrqq+sr{sr
(d) t+-{Ss+FrqnTsr

(1) P.T.O.
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4. {*rwr. wrdtq{qr5t, d
(a) qrtq fti ilrd{ i[ {ffii + ftTq

qcrveleF $rtt
(b) ilrn qil aq f[ {ffii + fuq

EIIETFTCS'3NIT

(c) d€t q .IIET 6t ifi$Ert {6ri +ft{q
sdlEl'r8l-s'qHI

(d) qe *1 i{q Er qFrdq qlq { qffi+
+ft{q silEr.rfi $sn

5. irta q tii d 3NI eil srwt lqs r*'q
t Eldr t
(a) qTurffir ERT

(b) ti+cterc
(c) frt+Pr ar<t

(d) {Tdaq frf6ut rRt

6. f{E{ ii t +t{ rn \rir fon ei-{er wr
wm{t<flq q;r *q tr
(a) etr{sa q*
(b) \'n-fr *'{
(") qtrd re ii trqq irT HITFI

(d) 3q{t-n ti t+tiT6T

7. frfq.{ur ERt &ETI *rFil<rwT Swcqr fra
qrfrrtrqrcr t :

(a) tlttrEll;t

O) flTsrq+tlrqfu
(c) {rtr6isT*5R
(d) sqtnelft

8. .r(Id st s+q H{d{nr 6lsq**&1,
sdq qlcrril +EH t
(a)

o)
(c)
(d)

qffiql-{urfr
e't +{qqqnt
q,i +goqrtqm

g. str sqrd s+s{q * ergttr 3;qr qql6

KA (tr -tz) " _- . _r
(Q) : il vq x/KA 6i f*'€
qrqt qr+rqror t r
(a) strqftrfu G) snfuUtio
(c) arfrq rquKr (d) sffiq qlFFfi'ilr

(2) 2100

Sensible heat is the heat required to
(a) change the vaPour into liquid
(b) change the liquid into vaPour

(c) increase in ternPerature of a

liquid and vaPour
(d) convert the water into steam

and super heated vaPolu

Heat transfer in liquids and gases

takes place bY

(a) conduction
(b) convection
(c) radiation
(d) conduction and convection

Which of the following is case of
steady state heat transfer ?

(a) I.C. Engine

O) Air pre heater
(c) Heating of building in winter
(d) None of the above

Heat transfer bY radiation mainlY

depends upon
(a) Temperature

O) Nature of the bodY
(c) Kind of its surface
(d) All of the above

Thermal diffRrsivity of substance is

(a) proportional to thermal

conductivitY
(b) Inversely ProPortional to

thermal conductivitY
(c) Proportional to the square of

thermal conductitY
(d) InverselY ProPortional to the

square of thermal conductivitY

In the heat flow equation
KA (t, - L)

a: --- the term x/KA is

known as

(a) Thermal resistance

O) Thermal coefficient
(c) Temperaturegradient
(d) ThermalconductivitY

4.

5.

7.

8.

9.
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10. fireq Wt+*t qfortkd fuqr qdr t
(a) q-* * 3iil: aIRI q qqEe lmw

dr M*' erlvm +i
(b) suflq q?rrf,T q {ErEFq firffi +t

dzrt+ s{1rrd st
(c) fqfrrq $ult x wFrff tqr u*q

qttrffit *'er1q6 6i
(d) fiFfl rJurto x eia-6 ar€ Er gffi

qrtrirdT *. er{qf, si

vfu qrstd vtra et u(rtffdr, ord sa-r

+tEmr{tfrt
(a) 3zq
(b) $q
(c) qrfl
(d) sqttnitt++=cT

cqrrurs' qrq HFLETT st<R, qtdrqrd

Efrqflr* rf qqrmr rqta frFrqfrTd +t
(ffir if Eldr t
(a) S."t
(b) Frq
(c) q{ir
(d) frFnfrr t qt* * fl+tr +.rar t r

Effiq k{f,r fti tTE{ {d ffir rfird
f+qr rnm t:

K(a) 
,a,
C-p

(b) {-
oV(c) q
pc.

(d) 3
14. i'lco aqr q;1{6qrffis qn *tr t

(a) 0.1

(b) 0.3
(c) 0.1
(d) r.7

11.

12.

13.

(3) 2100

Film coeffi.cient is defi.ned as

Inside diameter of tube

(c)

(d)

Equivalent thickness of film
Thermal conductivity

Equivalent thickness of film
Specific heat x viscositv

Thermal conductivitY

Film coefficient x inside diameter

Thermal conductivitY

Emissivity of a white polished body

in comparison to black bodY is

(a) higher
(b) lower
(c) sutme

(d) none ofthe above

LMTD in case of counter flow heat

exchanger in comparison to parallel

flow heat exchanger is

(a) higher
(b) lower
(c) same
(d) depends on the area of heat

exchanger

Thermal diffirsivity is expressed by
following formula

K(a) 
,%
C^po)t
ol((c) Ftp
pc^

(d) ?
The numerical value of Prandtl
number is about
(a) 0.1

(b) 0.3

(c) 0.7
(d) t.7

P.T.O.
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11.

12.

13.

14.



MR203

15. Ss{r lqFIi?RUr Sqt6.rur Q : o Af 6i
qrqr qrar t
(a) rhifitq{-sqt${ur

o) i{rrFTRT {r+swT
(c) d+-{-qreq+{rr+qdur
(d) {EIRUT wI sFIt<Rq (futur

16. +rS va-a q{ eTrqfud wqui Hfurur or
ur+tqddr t
(a) Hrfr wnfrd ri qifr t

(b) q$ etnrffurti qrfr t

(c) q* sm{ilfud fr unr r

(d) gqnffi H-fr

17. arg +' sh t T,FT{ ttttrrc qk # qtu
qE*roTtt
(a) str qrFFFin

O) sffiqfr{.ril
(c) E;r€
(d) rfo*.sqwf,I

18. gm tar< rRr sql PIFil<RUT { rw
aqlqm.q-6a$
(a) frq5;rq{qSq,srqr
O) frss,, nuq{ q iffrfr ;rr{{
(c) ifuf, {q{u fdrcaqq
(d) irtn{tsttrfi

19. $Efrq fqr {dr rt{it it €EIr{ukFI Etfr t
(a) ?rro * 3IfrI+'

(b) trm t;nq
(c) aiit t qfrr+.

(d) Yqn'dr q{t{tfu+-{fr t r

zo. g,qi' rdr6 sfr*,'qur e :'
t' -t,r<T *rqr+qrtri

(a) sfrqHtr
O) s*qTqi6
(c) ar*q rqurat
(d) ardq-eraoar

KA (tl - t2) .,

-tl

(4) 2100

The heat transfer equation Q: o ATa

is known as

(a) Fourier equation

(b) Laplace's equation
(c) Stefan - Boltzman equation

(d) General heat transfer equation

All radiations coming on black body

(a) All are reflected

(b) All are transmitted

(c) All are absorbed

(d) All of the above

Which of the following ProPertY of
air does not increase with rise in
temperature ?

(a) Thermalconductivity
(b) ThermaldiffrrsivitY
(c) Density
(d) Dynamic viscosity

In free convection heat transfer,
Nusselt number is function of
(a) Grashoffno. and ReYnold no.

(b) Grashoff s no. and Prandtl no.

(c) Prandtl no. & Reynold no.

(d) None of the above

The thermal diffusivities for gases are

generally
(") more than liquid
(b) less than liquid
(c) more than solid
(d) depends on viscosity

In case of heat flow equation
KA (tr _ t2) \-h .

e:----, the term , rt

known as

(a) thermal resistance
(b) thermal coefficient
(c) tanperaturegradient
(d) thermalconductivity

15.

16.

t7.

18.

19.

20.
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zt. gdq qrtrffir it slfitq{ frzrq +1 &rdr t
(a) w-flqnrt wr PTFII<Rw+fuq
(b) ff-ffined d wr PII?TI<RUI +tdq
G) k++" ffirrcii s1 smrd{ur $

tuq
(d) BrrtniitsliftT

zz. gNIt €II;II<RUT or sq+rr Etdr t
(a) wr tqq {
(b) amr15r+ ti
(c) wfrr{ ii
(d) 3qn-n {$

23. slRrffiq srufi{-d qrErfl qI trt'ttt{ sT qH

f+.{ Fffiq t qnr qmr t r
(a) fuq frzrq
(b) wio.o,r F+qq

(c) d+rffi+frr{rq
(d) $tftrwtffiq

24. s*kd qTtlflt s 3l-qsilkd q{qflI sI
lr1qm $ft {ril6t *. fuq EfiltR q {qui
mr* q?rd ft1 nNFm qr{dr +' qtrq{ *dr
t.rrotn ffi erqr kqt,rq r
(a) ffi.r+FrqqtT{R
(b) dq-{@{*rr{r
(c) kq-AenqqtTqq+il{r
(d) wi+.+fT+er{sr

2s. q*,'l+*r+ t Ert ksrq ii wr sr qElrd

€tdr t, q?iih
(a) flif nTq-fie;{ s;qr €ffi{rq t r

O) ftrf,-fir-{ Hfrrswr di *-mnor
(c) fir{-fira snulkr{rfirt+nq
(d) nm-frq iIFEhrT tt * *,nor

26. qil{ fr qrE +t qfrrsdq sfr q?FrdT

at& tz
(a) \rqn{fuq
(b) E1d
(c) +d-d
(d) dlqr

2100

Fourier's law of heat conduction is
valid for
(a) one dimensional heat transfer

only
(b) two dimensional heat transfer

only
(c) three dimensional heat transfer

only
(d) none ofthe above

Heat transfer is used in
(a) Heat engine
(b) Air conditioning
(c) Refrigeration
(d) All the above

The value of wavelength for
maximum emissive Power is given bY

(a) Wien's law
(b) Plank's law
(c) Stefen's Boltzman law
(d) Fourier's law

The ratio of the emissive Power and

absorptive power of all bodies is the

same and is equal to the ernissive

power of a perfectly black body. This

statgment is known as

(a) Kirchoff s law

O) Stefan boltzman law
(c) Wien's disPlacement law
(d) Plank's law

Heat flows from one bodY to other

when there have
(a) different heat content
(b) different sPecific heat
(c) different atomic structure
(d) differenttemPerature

26. Which of the following has maximum
value of thermal conductivitY ?

(a) Aluminium
(b) Steel
(c) Brass
(d) CopPer

(s)

21.

22.

23.

24.

25.

P.T.O.
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27. {qrr ff# q} ffit fr 61qqr66t
€il-{qd Qr/Qz 6) qq 3ffiq qFrsflI

Kr:ZKrd Q,/Q, sl rTH drn

(a) I

(b) 0.5

(c) 2

(d) 0.2s

zg. qfr-s-qrfr wr frFrqfr* ii
(a) dti aro rlvr qr {Et qEr dsr

e)-.n t t

O) ff rro ra'wr qr {rqn ffrPIr
iifiit r

(c) dit aro fu6r€ vt vqt qr<r dt
tiilt r

(d) sr+nfrt"bttftT

Zg. sfrqrq sqqsi[
(a) €rcvilkd qr{dr wfrf, qTurf,r t

efi{+.*frt r

O) fic{ilFn er{f,r rd$ffiil qTTf,r +'
qrr*dfrt r

(c) fitrilkd er{dr voufrf, sqm t
oqEtfrt r

(d) Brtn{tqrt$T6T

30. qr* sro fr16{ur 'Jorq{ w foir q,.cfr

qk

(a) p:0, 1:gertq6p:1
(b) p: 1, 1: Q ${q:0
(c) p:0,r:13*{cr:0
(d) 0:0, t * P: I
qaict:\'silr+&

p:fi@fuffi
1:qirfir$ffi

(6) 2100

The ratio of heat flow Q,/Q, from

two walls of same thickness having
their thermal conductivities as

K, :2K2 the value of Q,/Q, will be

(a) I

o) 0.s
(c) 2
(d) o.zs

In counter flow heat exchangers

(a) both the fluids at inlet are in
their coldest state

(b) both the fluid at inlet are in their
same state

(c) both the fluids at exit are in
their hottest state

(d) none of the above

At thermal equilibrium

(a) Absorptivity is greater than
emissivity

(b) Absorptivity is equal to
ernissivity

(c) Absorptivity is lesser than
emissivity

(d) None of the above

30. Depending on the radiating
properties, a body will be black when

(a) p:0, t :0 and cr: 1

(b) p:l,t:0andcr:0
(c) p:0,r:lando:0
(d) 0:0, t + P: 1

Where cr: absorptivity

p: reflectivity

t = transmissivity

27.

28.

29.
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HEAT TRAI\SFER

ftnrtfimqqq 
' 
*cdt 1

Time allowed : Three Hoursl

alz : (il wHIIFI ffie; d{#dEE€?qfu#rardlH I

Note : Question No. I is compulsory, answer anyftve questions from the remaining'

(ii) rr*a-wq#€'#'nt'it *t xqqr{ Y6wq aa dfqq r

Solve all parts of a question consecatively together'

(iil sdaswmiTd?6C srrrdFqq r

Start each question on afiesh Page'

(iv)qtil,ilqr3lCar+rali#furfrCaiifqteqarr.alq/Iqtt
only English version is valid in case of dffirence in both the languages'

t. (i) forc q sltsm 3ffi€r t qra-+ rrn
gtrflrqq I

wr {qtur t qrq Hr q{flfr t r sqr6{ur {tid

lerfU*ar Eizs': 70

[Maximum Marks : 70

heat flow through

(2x5)

What do you understand by steady and unsteady state

conduction ? ExPlain with examPle'

(ii) 5m r{+rt frai qa {{6{ it 3t<{Hqqlfqt r

Differentiate between free and force convection'

(iii) €Tr{q wr rJUIis, qftr{fra Tltqt * fos ron u'+tkfr *ar t t
How local overall heat ffansfer coefficient is effected from fouling factor ?

(iv) k{ +fu€nr{ flflq +t arcEn +itqq t

Define Wien's disPlacement law'

(.,) wr frftrqq.q'6} aq-enu'<iq6{ {srt q|1 3fii?mun o} eq-$Eq t

Expiain the concept of number of transfer unit of heat exchanger'

2. (i) riTff frdR it wr riqrur tE q}1fr|q{-{+s{ur qffiq qifuq t

Derive expression of Fourier's equation for heat flow through composite wall'

(ii) EH tr+*.agT'lq,qrtq etds.f,+ft{qq[{tr{+1kq t

Derive a formula for L'ogmean area of hollow cylinder'

(7)

(6x2)

P.T.O.

a_
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3. (i) dfir'r +t fr,rfiir6 ffi q q6qi qit dFn d erar erq +1frq t

Differentiate between critical thickness of lagging and lagging of pipe'

(ii) \'6. 8 tfr clcrt Et *eqls,r {ts Q 2s t* dd t i5r \rs'futt t so "c (HqH q {s{r
ls{T t 5 oC dFTrrH q{ f++d t r gs drrtrrrt st ffii+ {q+ iE 8 qre sEIt 6r rFnf +dr

t r qkq6 ftr1*o t"qri".r Sqfils si rrt d. f,i {rs ft1 arfrq qrer+ar rrn +tfqq r

A rod of 8 crn diameter and25 crn length is maintained at 150 oC at one end and

15 oC at the other end. These temperature conditions are attended when there is

heat flow rate is 8 watts. If cylindrical rod is completely insulated, then

determine the thermal conductivity of the rod' (8+4)

4. (i) f,rfrq Sqr q{d ffi+ *t qtrqr +i qfu€R t qErflEg I

Explain the complete process o^f ryaking thermal boundary layer. ^ .

(ii) t;wt erffi ii ftrni *+n of kqr {fr {sr rqqtrr d drdi qrfi t r t*d d d
sEr*r elrlqd +1tqq t

How many types of dimensionless number are used in heat transfer ? Establish

relation inany trvo numbers. $x2\

5. (i) wr frfirrr+*1q;r erfrq'rur fl+s r+nfloqr iilrff t ? {wn{E I

How heat exchangers. are classified ? Explain'

(ii) fflrprs'q1q flFEFTT eim q wr frFrsr+o+t wn-qqfffir it er<t sq+1tqg r

Differentiate between logmean temperature differenc€ and effectiveness of heat

exchanger. - (6x2)

G. (i) *rd 11t'6, g*c saA q ttq{ q-il6, Elt5kdr(il6 * F*q r+n Frq t r qrg6i r

How real surface is differ from black, white and grey surface ? Explain.

(ii) d+{ @{ tTqq ftt {d 6t n6r{rdr t qrsrqq t

Explain Steffen Boltznann law with help of formula'

7. fiTq si qrse+ r

Explain the following:
(r) \ts-duil \t{ Tm sas'dq trrdr

Monochromatic and total ernissive power
(ii) EGFqq q+q

Buckingham's theorem
(iii) f*5 Eesv-cr

Electrical analogy

B. frqiitk-6qtq{ffiffi'
Write short notes on the following: (any two)
(i) fmtq1e*fi*rfrfrqqt,

Fin tube type heat exchanger
(ii) 3rrsfr wi6.

Shape factor
(iii) firctfud ets Tqreffi

Evacuated porous insulators

(6x2\

(4x3)

(6x2)


