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Note: l. Answer any FIVE full questi@, blioosing ONE full qu
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i+*: :::::::i{nj
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from each module,

Derive the 3-D general (08 Marks)

The temperatures on

uniform volumetric

end effects, determine:

distribution of a solid body when it is suddenly exposed to arnbient air using lumped

parameter analysis. (08 Marks)

b. The aluminium square niii-10.S rlm x 0.5 mm) of 10 mm length are provided on a surface of
semiconductor eleptronic device to carry lW of energy generated by the device. The

temperature at .&e,'lsurface of the device should not exceed 80oC when surrounding

temperature iri ,iG. Neglecting the heat loss from the end of fins, find the number of fins

required to car#'tiut the above operation. T?k", k61 : 200 WmK, h = 15 W/m2K. (08 Marks)

Module-l ,,ii

ion equation in Cffie,gian coordinates.

(i) Temperature disiribution across the pla.td,&,

(ii) Value and p'Osition of maximum temp-erature

(iii) Flowof heat from each surface ofthe plbte. (08 Marks)

;:

oR ':

2 a. Whaf fid,you mean by boundary @$tions of 3 kinds? ';' (03 Marks)

b. Define the terms: ". -

(iii) Convective heat transf 'doeffrcient (iv) ffi Boltzman's lasdfl-. (04 Marks)

c. An exterior wall of affide may be appr&irtated by a 0.1-mlayer of common brick
(k : 0.7 WmK) follorved by a 0.04 * 

kV,.W 
bf gypsum plq#ffi#U(K : 0.48 WmK). What

thickness of loos*eJy"packed rock wool fursulation (K = 0.-q;:WmK) should be added to

redube the heat lffiU ihrough the wa11.b,!$0%? sF* 
(09 Marks)

wr s -: ,,*,. -" 4
nl

- Module-2:::r' .."rilk lvrlrtltrlE-, .,1:,,,r,,,i:i,1:

a. What are the significances o{*qritipuJl[iltn"rr of insulation? Derive an expression for the

sameihffie of a sphere. .-*. 'tS"" (05 Marks)

b. Defindth"b terms Fin effici'S* dnd Fin effectitven€ss. ^ (03 Marks)

c. 4 6d mm thick large sted plate (k = 42.9""Wi*oC, o, = 0.043 m2lh), initially at 440'C is
,:,sti$denly exposed on both'sides to an env.ii.sdhent with convective heat transfer coefficient

ffi3S Wm2oC and.logrnirature 50oC. Determine the centre line temperature and temperature
"'"'inside the plate lS'qilh from the midplane after 4.3 minutes. (08 Marks)

,iigio,..,]!' '.,{.:,' oR
a. What do y6'ti'mean by lumped6ydtem analysis? Derive an expression for the temperature

.r,$

,,ltt;rr.,,.1.
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Module-3
Derive an expression for finite difference formulation foflone dimensional, steady state heat

conduction in Cartesian coordinates using e.#elg$'balance approach. Take prescribed

Assuming the sun (diameter = 1.4 x 10e m) as.a black body having a surface temperature of

5750 K and ata mean distance of 15 T${9-in from the earth (diamit"i : 12.8 x 106 m)

(i") The energy receivedtynp fo% * x 1.6 m solar collector whose normal is inclined at 50'

to the sun. The enffy&ss through the atrrrospherc"is 42 percent and diffuse radiation

is 22 percent of diroct radiation. li;;; (08 Marks)

il'

:oR
6 a. Define the follofifE: sr .

(i) Black b_ody (ii) Kirchoffs law
(iii) Shap,,9-'flctor (iv,) Spectral emissive power (04 Marks)

b. Derive,ein'ex.pression for radiation heat"pxcha*Be in two-zone-enclosure. (04 Marks)

c. Calcutbtb.the net radiant heat exofo,qng" p", *'ur"a for 2llli.i$ parallel plates at temperatures

of 42ToCand2ToCrespectively. e ftotplate):0.9and",E (coldplate)=-0.6. If apoiished

aluminium shield is placed between thcm, find the pqrcentage reduction in,the heat transfer.

e (shield): 0.4. *.,,, "' r:;*=* '' (08 Marks)

Module-4
7a.Withsketch",,h.g.hd.arr",",,t*ffi1ocityandthe.rmaibo,,,durylayerofibrced

b. tn a straight trffie.'of 60 mm diamdtii!-'trater is flowing at a velocity of 12 m/s. The tube

surface temperature^is maintaild u, 70oC and ,l".It*rlt water is heated from the inlet

temperaar*+of lf'!. to an ou,tle€:fimperature ":+5P 
Taking the physical properties of

water.;atitiimean bulk temgo , calculate the fo-llo*ing:
(i) Heat transfer coefficient from the tube surface to water.

(ii) Hcat transferred.

.-,, Length of th":*,f-95 
,\'t,:I 

' (08 Marks)

'*'u 
''ii:n''- '''r' oR

8 a. Assuming lMJ''{1.[n* can be repteobnted by a cylinder 350 mm diameter and 1.65 m high

with a surfai.d:tbmperature of 286@; Calculate the heat he would loose while standing in a

b. fffiJ[*:l',rf; ir constructed of parallel verticat ptates 2.2 mrt*n(H}i']')*
wide has been designeffin free convection heating of liquid bismith. The maximum

temperature of the platp surface is limited to 960oC while the lowest available temperature is

340'C. Calculate;Hs,maximum possible heat dissipation from both sides of each plate. Take

the thermophys:ffi"properIies of bismith as, p = 10000 kg/m3, pt = 3.12 kg/mh,

co = 150.7 J/kgK k: 13.02 WmK. (08 Marks)

(D Total energy emitted by the *u-:"-t
(ii) The emission received per rq
(iii) The total energy received

earth. :

:,

ide the atmosphergp,rfr$te earth.

earth of no radiation:.$,blocked by the atmosphere of
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Module-S *:*$.*'*r

9 a. Derive an expression for LMTD for counter*{}ew-=,"iir a heat exchanger with proper

assumptions. * &:::1, 
'- (08 Marks)

b. Water at atmospheric pressure is to be boiled'ffiptilished coppgr pan. The diameter of the

pan is 350 mm and is kept at 1 l5'C. Calcr1ffiffie'followingt .#;+
(i) Bumer power ,*s*1.,.{# ! 4se!

(ii) Rate of evaporation in kg/h e# !%
(iii; criti"ulheat flux 

ffi # 

i' CIsMarks)

{+;'"0 oR
10 a. Explain the terms: * 1.s* ,.{a. 

€

(i) Filmwise and droffiqp condensation 
^.y;' 

"

(ii) Nucleate pool bffig{ ffiffii= (04 Marks)

b. With a sketch shog dffient boiling regimes. * * (04 Marks)

c. It is required t%$eB$gn a shell and tube heat+xdhanger for heating 2.4 kgls of water from

20oC to 90'CWi.6t engine oil (C, :2.4 kJfl.gK) flowing through the shell of the heat

exchanger.'{hd*6i1 makes a single parffidring at 145oC and leaving at 90'C wlth an

arer"ge-*}ffiet-.f-rurrsfer coefficient of 38G W'/m2f. The water flows through 12 thrn walled

tubes-.01%=='iir- diu-eter with :#***.nrUe making I, puffi"l through thi shell. The heat

trau*.gS_c&fficient on the water"$idd is 2900 Wm'Iffffilculate the length of the tube

requiiJfrfor the heat exchangertfficomplish the requffiheating. . (08 Marks)

d._
e."-
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