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Sixth Semester B.E. Degree Exarpiffi.,fibn, June/July 2023
t A{ts

Heat TransfGr

Time: 3 hrs. q;*1' -Max. Marks: 100
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Note: l. Answer any FIVE full questiotqB, glioosing ONE full que.{Wfrom each module.

2. Use of Thermodynamic,qdffieat Transfer data htiffibook is permitted.
3. Any missing data can bi'stiiiably assumed. : :

*Y 
U' Module-l 

.,,=j='::,,,,I a. With usual notation$.;'-dii;fting from. 3-dimesiqllffinduction equation, derive one
dimensional equation i{&sitangular coordinates. "Y : (10 Marks)

b. Explain the differedtbdundary conditions as appli8able to heat transfer analysis. (10 Marks)"\

oR ",t
2 a. What is criticil,ihickness of insulation? Derive an expression for critical radius of insulation

interms of thermal conductivity and HTC 'h'. (10 Marks)
b. A fumrfoe iP'all is made up of insidc.+inica brick (K : 1.8J'&.W/m-K) and outside magnesia

brick (K - 5.568 Wm-K) each *rick. If inner antt#tter surfaee tgmperature of wall
are 820oC and 120oC. Find the*hedl flow rate thro,,ugli";fu'' plane WalVm?.-"Take the contact

resistance of I .722 x l0-3 m2-M. Also find the inierface temperature. (10 Marks)

.:' ,,1L, 
':,,' .-- #i ll ,"fl

++1 ,: Module[32&r' n d,

3 a. With usual notations, derive un "*pG rature dis-Eib.,+#ion for infinite Fin. State

b. Find the amour,fi. heat transfer thrQffi'Iron fin of thicffibs$ 5 mm, height 50 mm and

width 100 .fi::=,tut " atmospheriffisperature as .289C and K : 50 Wm-K. The
I '.d, ;ii I ia.

HTC : 10 V#m2-K the temperaqre.Hi?ference at the base of the fin = 80oC. Estimate the
^CC^:^-^-. l,f rL^ 4- l'--*. q /rn rr^-r--\fin. .=. :-;' (toMarks)efficiency of the

1tr

OR
a. ryiffi usual notationr a i$;-g'L expr"r.ion fOt't"rrrperature distribution through abody for

',$mped parameter ape$is in terms of Bid&d&drber and Fourier nurnber. (10 Marks)
b,.,ilrrgtrd Steel Sphere.^o{.15 mm dia initially.*at'625'C is exposed to current of air at 25"C with

"'HTC h:120 W/rfF=K. Calculate:
(i) Time reffi to cool the sptiEdio 100'C
(ii) Initialidtdbf cooling in "C/Sfu.
(iii) Total iihergy removed fof one minute. The therrrophysical properties for MS are

****' lr 
Modure-3

5 a. Write a note on spectrJi and total "rolilr" po*"r of a body. (08 Marks)
b. Write a short no-tqetthe concept ofblack body and grey body. ^ (04 Marks)

c. The averag" sdia*Sf"aiation flux on the earth's atmosphere is 1353 Wm2. Calculate the

temperature qf sun (a black body) having di,ameter I.392 x 106 km and has a mean distance

of 1.496 x 108 km from the earth's atmosphere. State any assumption made. (08 Marks)
ii*l$;i:::::: ::::
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6a.
b. Two large parallel planes with emissivity of 0.6.ffiS,-,1J

with onJ side polished and having emissivity of O-'0S,

tiomment on

OR

,l.t**tf
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(10 Marks)

K. A radiation shield

while the emissivity of other side is

:::: (08 Marks)
r;i::::::+ryt

$4odule-a _ .: -,,':'

7 a. Explain the concept of developmeret.ofb$undary layer over a fl..ai'plate with different zones'

''t'" i. W*.-,
b. Atmospheric air at 2"C and frqg: sil"am velocity of 20 m/s floi"ws over 1.5 m long flat plate

(i) The average 1ITC 'h; qyer the region of laminar bolrndary layer.

iiil Average ff.f.C. (s tffransfer Coefficient) fgf,,#ire.length ofplate 1..5 m.

(iii) Total Heat fre,.r-rs&*ate. Take critical ReynoibsLumber Re" = 2 x 105. (10 Marks)

maintained at uniform tempefat&& of 88"C. Calculate: , 'rii

\rl, Il-s4qtro[Drv. ,t 
,:".{[i.

fill S-rffifd& area required f."ttryrltet floAand uqtl"...ryw, .qnlheat 
exchangerdesign

overall HTC U;5SO Wm2-K, Cplalcohol) : 3760 J/kg-K,

(ltl) I otal neat r.,.,r,?illsFr'ttale. I aKe urtllsar r\syrruru

fl.:fu 
t'"' o$-i-*i**

g a. Explain the*pi$iticance o.f Reynolds ,Sn*.$"r, Prandtl Number, Nusselt number and

Grasshofpuffi with equations. .s . (10 Marks)

b. Cul"rrlute,.i*,prutal heat loss from a htr4ndn body, assuming as vertical cylinder, 30 cm in dia

il i##in height stand insffltJ$r at 13oc. Take the'skin temperature as 37oc and

"-isffitfi 
as 0.4. i'# 

,",,.,,,,,,1 '- ,, ('0 Marks)

.:rr ""t*". .l ,,,..1;,.
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" Modute-S .ft.="t';t ,., ,, 

"

a. Define heat exchang"t **ffit*sify them. 
.,,," - ..I=. ^^ 

(04 Marks)

b. Derive * "*p*rriJ, 
6ffi! Mean Tempe_qtr}ry Difference (LMTD) for counter flow heat

c. A heat exchangffi. required to cool,5.5000 gfn. of alcohql from 66oC to 40oC using

44,000 kglhr ofwater entering at 5oC. Calculate:
(i) Exit temperature of water
(ii) Hea{trahsfer {*fu ,..'!-''"-"

10

.]i;iirir#-l: 0.,.,,1,,."/'1 ORry*=. "6* I --_

e.d$in"" film wise dnq p wise condensation process.a#Wifine film wise ffi{Arep wise condensation process. (04 Marks)

b. With a neat sketc-( e*plain the mo{p----------------So*fpool boiling' (08 Marks)

c. Steam at 0.0d'bd, 
"o-nd"nr.r 

on a)"rtical plate 0.6 m square. If the surface temperature of

the plate is ined at 15oC, *difiate the rate of condensate. The properties of condensate

at mean temperature 26.4|,p zi*e, p:.1000 kg/m3, p:864 x 10-6 N-S/m2,

K = 0.913 Wm-K., hre(r",owB&, :2412 x 103 J&g-K. 08 Marks)


