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Fourth Semester

Mechanical Engineering
, Scheme OCBC July 2022

HEATTRANSFER

Time: Three Hours Maximum Marks : 70

Note : ) Attempttotalsrrquestions. QuestionNo. 1(Objectivetype) is

compulsory. Fromthe remaining questions attempt dny Ji*.
grf, E: eac E-d frfrqr qal mqi.n 1 (q-{dfrE q-+-R oT)

3rFmd tr e)s qafi q t m-6 qfu d 56 fifrrr
D In case of any doubt or dispute, the English version question

should be treated as final.

ffi rfr n*x il.nir srerqi ftqrq fr Rrfr { eiffi qrqr h
qaq o) Giftq qrqT qitqrr

1. Choose the correct answer. 2 each

rr& so< 6r qqq 6frqt

) Which of the following is a method of heat transfer?

(a) Convection (b) Radiation

(c) Conduction (d) Allofthementioned

Fmfrfu( { t ht{ S sqr'*e{HidwT fi scn frfu tz
(sT) s{il{ (e) frfuwT

(w) ara-< (q) sBfud q1ft

0 Which ofthe following is the rate ofheattransferunit?

(a) Watt (b) Pascal

(c) Joule (d) Newton

Firqfrfu( { i} ot{ sfr sqr rqminwr EmT-{ fr qq i?
(ei) qT.z (q) qivqz

(q) Td' (q) ;Xrq
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D Thin glass plate is an example of
(a) Transparentbody (b) Opaquebody
(c) Blackbody (d) Whitebody

c-f,d1 mfq fi €-c {€-mT sqriliur t
(q) qrrqeff er€-r (e) 3rqrrqeff ad-r

(e) mrar ed-{ 1q) qfiq ed{
r0 which one is having highest value of overall heat transfer

coefficient?

(a) .stearncondensers

O) Feed water heaters

(c) Alcoholcondensers

(d) Steam

rrrrq Baqr FerTidwr gunm or qH sqii o{Eifi ffi t ?

(s+) dq dd.{-ff 
. (q) fi-s sfc( &-i{

(q) 3Tefr)6-d ddqq{ (q) rllq

v) Theunitofthermaldiffirsivig,is

otfr-q ft-squ{eftd.dr fr {+T{ t
(a) r*tur-:K @) KcaVm2_hr

(c) #tnr (d) m/hr_K

2. a) Definethermaldiffirsiviryr ir 
2

otfrq fr't1.{qefl-d-dT m} qfurrR-d 6tr
b) Explainthermalconductivityofmaterials . 4

Frq-ffi fr ilqlq qafirTi o) eqsr$\r
c) A metal rod 0.4m long and 0.04 m in diameter has one end at

373 Kand another end at273 K. calculate the total amount of
heat conducted in 1 minute (Given K:395 J/ms .C) . 6

' 0.4 +c{ .rfr eils o.o+ *eq qm ard qm- fig fi uE mT Tm
frqT :z: K q{ eflr qn-n ftqr zz: r w tr 1 frag d €qftd
s'q 6) grd qrfl. fr InTil. mtr (Rqr qqr K: 385 J/ms .C)
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3. a)

b)

5. a)

b)

c)

13l

Whatisfinefficiency? 2

fr;q qerdT wr tz
Explain lumped parameter approach and physical si gnifi cance of
time constant

aE ffieq EMor frq Hqq Rxi-fi
4

q-d-€ e}
qqfl-sql

ExplainHeislerchartindetails. 6

*aI ild si ft-ffiR t qqsEql

Define forced convection. 2

slrs iiqil{ o} qfulR-d 6tt
Explain importance ofnon-dimensional quantities. 4

ir-sr-qtq1 qnr3r) oT T6-q Hq.flrs\l
Air at 20'C flows over a flat plate maintained at 75"C.
Measurements sho*,that temperature at a distance of 0.5mm
from the surface ofplane is 50oC. Presuming thermal conductivity
ofairas 0.0266 Wm-deg, estimatethe value oflocal heatfrarxfer
coefficient. 6

20'C orq"qR qrat Asr 75'C osqm q{ {fr gm'egrd de .rq

e-qrRo c)-fr tr qiq t q"fir qndT t fu de fr q'er6 fr o.s frfr fr
1fr w drrrrtq 50'c tr 6-qr fr orfiq qrcrm-dT o\ o.ozoe Wm-ffi
gt"tcF( TetT-{q drq €{rfljd{ur wri6 * gll oI3rJmT Ertr\l

Defineradiationshielding 2

frh-ili qRqe{ur o) qRqTfr-d otr
Explain physical mechanism of thermal radiation. 4

arfd frfu-{ur * fifrf, il{ o}'ergEqr
A radiator in a domestic heating system operates at a surface
temperature of 60"C. Calculate the heat flux at the surface ofthe
radiator if it behaves as a black body. 6

"tq$En 
ftEq { r+ tBg.eq 60'C b rrcr& alqqq q-{ sflfu-d

dnr tr qR Gqa{ vo d-o eifr fr d{6 qqd{ oror t d\ grrfr
r{il6 q{ * 

TrE 
fr rTurql tnt1

fi fift.6

c)

a)

b)

c)
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6. a)

b)

14)

Define the term overall heattransfer coefficient. 2

rlqq atc €rTqidwT Qr< d qfuilR-a otl
What is meant by fouling factor? How does it affect the
performance ofaheatexchanger? 4

TEur a-R-{.rt esT med tz {d ffc q-flrn-qi } q-qet{ s} Ax}
qqTfr-a o-{dT t?
Discuss the importance ofheat exchangers for industrial use.

6

3ffift-fr wzilrr fi frq de qf,rffi * ,recq q-{ qql 6tr

7. a) Whatistransientstateofheattransfer? 2

sq *elFiif,{ur fr eiBm sFr*w Eqr t?
b) Distinguish between the'conduction, convection and radiation

modes ofheattransfer. 4

B-qr ra{rqioiur fr-siEH, {{-dil{ srk frfu-{uT +s fi fi-q eros oitr
c) The inner surface of furnace wall is at200"C and outer surface

at 50'C. Calculate the heat lost per m2 area ofthe walt. If thermal
conductivity ofthe brick is 0.5 Wm'C and the wall thickness is

200mm. 6
q-$ fr +qR fr tffi qrc 200'c cr{ *{ er€-$ q-d-6 50oC rR

d-fr tt +qtr fi !fr qrt +c{ e}r.ha { Eii sT"ft 6rfr fr qqfl otl
qR {e fr mflq qr-d'zn-d'T 0.5 Wm'C t 3ft +fl fr M
200 fr* tl

c)

8. Write short notes on any three.

a) LMTD forparallel flowheat exchanger

b) Steady and unsteady heat transfer
c) Fineffectiveness
d) Intensityofradiation

ffi dn q{ €lerg M frfusr
3T) qqqrd{ !-drd d-c \-flr+w * fr\ LMTD
q) Rx sflT 3rtr-tn se.t {tlr{id{ur
ql) frr, qqTqeftddr

E) frfri{ur fr dtsdT

4 each
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