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ing the cable*sdfface temperature above 70"C. The ambient air
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Sixth Semester B.E. Degree Examinffii,"Jan./Feb. 2021
Heat Tran;ffif .

Time: 3 hrs. , *-'+.P Max. Marks: 80I lme: J [rS. ui+fuW
Note: 1. Answer any FIVE full questions, choosffigffONE full question frg# eaeh modale.

2. (Jse of heat transfer data handbffirs'permitted
Module-l 

'-**"1 a. Defrne the following terms: i) ConqqctiYeteat transfer coefficienf dii) Thermal diffusivity
iii) Black body iv) Emissivity*% (04 Marks)iii) Black body iv) Emtsstvtty,,ffi- (04 Marks)

b. Consider a one dimensional sffiffitate heat conductioq,,.ffiplate with constant thermal

conductivity n aregion O <&ffiX' plate is exposed to uffiin heat flux 'q' WM2 at x : 0

and dissipates heat by cdhfuetion at x = L with hCat transfer coefficient 'h' in the

surrounding an at TqflWtrife the mathematicakfumulation of this problem for the

determination of one #lBiuBional steady state temn6fature. (04 Marks)
c. The walls of a house h,iold reeion consists of tHi6erhvers. an outer brick wall. 15cm thick.

rffi.. P .

The inside ald,ffiftside temperature of &ot4posite wall arc 2loC and -15oC. If the layer of
insulatio.p&ffis twice the tliermal resis$arfi% of the brick wall. Calculate:

D Retdtqf-fibat loss per unit are#ffirhll ii) Thermal conductivity of insulating material.
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* #ry dry (o8Marks)
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itr {{&il. ffi" }.
2 a. Derive three dimensional leat conduction equatffiHoiHcylindrical*c'fiffidinate system for a

isotropic material. -;qy kM t"*s$* (08Marks)
- -lm\" ^ ';""","'**\, " \1 "fl

b. A plane wall4cm thicbffione of its surfag$fucontact with a flrdd at 130'C with a surface

heat transfer coefficiqnttf ZS0W-'f qnflt other surfacedfu#, contact with another fluid
at 30oC with lu+#fu.. heat transferco#fuient of 500W;rffihhe thermal conductivity of
wall varies wffiemperature is giveffiby.'t( = 20 (1 + 0.0U1ff), where T is the temperature.
Determine thffite of heat transfedlffiorfeh the wall and Srface temperatures of the wall.Determine thdYa,fe of heat transfedffirfgh the wall a_gd Srface temperatures of the wall.",- s

*'. $ fu** o. ;-:'- 
(08 Marks)
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* Module-2 %ffilM& fl ,se" {.'#'

a. Obtaffidn expression fo=r{prpbrature distri[ytioh through a rectangular fur when the end of
fur iS insulated. - 'i' " *J" (08 Marks)

b...c.An electrical cablemf #ffim diameter iffiffilated to increase the current carrying capacity
\-@^

ffiru"bv 15% withou$qibffiasing the cable*sdi$ace temperature above 70oC. The ambient aira-*#*bv 15% withr* temperature is
-J ----S,-Sft--,r e - - #*
temperature is 3W#. Calculate the dqnductivity of insulating material required assumilg that
the heat tra oefficient on 

ffiE 
#a insulated wire is same as l Wk#K. (08 Marks)

hi:r .n '"" oR
a. Show that the temperaturo.$ibtribution in a body during Newtonian heating or cooling is

T _ T .."o]'*
eiVen bV 

, - ,* : e-Bffi*r"', (0g Marks)'T'-L .d

b. A steel cylinder 0,!u$i diameter and 3m long initially at 500'C is suddenly immersed in a
fluid at 4Q'ff"The convective coeffrcient between the cylinder surface and fluid is

200rilim2K. fuS*-. K = 40WmK, o = I x 10-5m2/sec. Calculate after 20 minutes
q

D t.1m;:*e at a radius of 0.05m tt) ,?:i1"sferred during 20 mins- (08 Marks)
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1) The temperatures for the @6*ttree nodes, separat€41 Up a spatial increment of

x: 10mm. Determine the ffiSeHt rate.
^-----^-^aff}lLr$#^.r^ r re ' **; /oe urarLs\tr#-"'\\ii) Determine the temperat{gfut.node 3, T3. *6m\' (08 Marks)

Module-3

Fig.Q.5(b)

transfer e (sffffi o.+. ffid
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q. (06 Marks)

ffieter and 1500mm

6a.
b.

*w 
@

ow* d'* OR \
State: i) Kirchoffr lu6' ryP Stefan Boltzman tary*Sffi) Wein's displacement law. (06 Marks)

Calculate the net .dffit"t.at exchange per {ril3drea for two large parallel plates at

temperature of 4{ffiiaiidZl"C respective{. t &r hot plates is 0.9 and for cold plate is 0.6.

tf p-olistred ahffiffi shield is placed Ueq@f thern Find the percentage reduction in heat

rrcnsfers /shielfuFo4 (loMarks)

d''%d *M$dule-4

-

7 a. Exp$f,th&following:
i) **\Fblocity 

boundary tuy.. ffi# ;ffifl
ril r q." d6.q&"

L) YtrvvrLJ vvursqJ rsJvr $sf ,a s4ee:r
ii) Thermal boundary layer* @-M *F (06 Marks)

b. Air at 15oC and f atmoSeqeflic flows or.. u*mffiHUH of a00mrnffieter and 1500mm

height at a velocity o{3OJffihr with surface t6ffierature of 45'C. ffiimate the rate of heat

transfer from the cylinhi5"i.t ffi*,:. 
* .{ s (10 Marks)

*k* -ffi* #8 a. Obtain nrnaaffiffirehtionship Um%e#Nusselt, Prandti%fld Grashof nurnbers applied to

natural.orurffidn using Buckingffiri-theorem. "t 
s (08 Marks)

b. A 350rnna 16ng glass fUt. trynflverticalty i+flffiPir at 24"C, while its temperature is

maintraihed at 80oC. Calculate.t$d'boundary layerffikness at the trailing edge of plate. Also

catcritffi ihe auerag. heaffilrapbftr coefficient oqpr the entire length ofplate. (08 Marks)
w-sdw - *%-,t &

- @ 4.*W J* ,$wffid\ "- M' Mo"d,iile,S
,dllfitrt$l$q8qs ffir& -#
;SDErive an express,iffi'fpt LMTD of parall$l{low heat exchanger. (08 Marks)

rq{ffi;uenve an e
til.JIn a double flow heat.exdanger, 10,000kg/hr of an oil having specific heat of

2095J/kgK rpqgdffi from 80oCjq*b,ec by 8000 kg/hr of water entering at25"C. Determine

tt. tr.ut".*ftffier area for an,#e.htt heat transfeicoefficient of 300Wm'K. Tuk. specific

heat of wditffis 4180J/kgK. * =' (08 Marks)

ion of steam if the tube is kept at horizontal. The steam condenses
(10 Marks)
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