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(SEM V) THEORY EXAMINATION 101510
HEAT AND MASS TRANSFER

.J Hours o Toral .‘fﬂr‘.!: Tl
- pt all Sections. If require any MISSIR data, then choge sumbive 011/

SECTION A
ns in brief.

T =
terent modes of heat trangfe; o A

Chive a practical caample where all thiee modes

m“mdﬁﬂ radius of insulation.

-
i L

| ..;5 mmm made in lumped heat capacity method for analysis of transien: e
!' - & Explain black body, white body, gray body and opaque body
R SECTION B

2. Attempt any three of the following: : 7x3=21

& A gas filled tube has 2mm inner diametefadd"25cm long, the gas 15 heated by an electrcal
‘wire of diameter 50 microns located alpdlrthe axis of the tube, the current uﬂvoltiip.dmp
‘across the heating clement are V respectively. If the temperature of wireds 1757T
and inside tube wall tempera respectively. Find the thermal conddcuvily ol the
gas filling the tube.

b. Derive the expression for tehiperature distribution and heat dissipution. 10 a straight fin of

rectangular profile wheaggas of infinite length. ,}\_
‘¢. Explain the physical ethanism of free coavection with the help df example and neat
sketch. Discuss the=@gnificance of various dimensionless numbers with respect 10 natural

" odavection. ine the following terms: Totﬂ' emissivity, Mon@firomatic emissive power and
Differentiate ;ﬁml“ty. and mw Which type has higher heal
> transfer film coefTicient and why?

SECTIONE
t of the

ng Taj=7
R e

% T red
w»
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e eneration) in Cartesian coopdin
b. An exterior wall of a may be approximated
WimC) followed by a 0.04m layer of gypsum
4 wmu:y wool insulation (k = 0.065 W/
oss (or gain) through the wall by 80 percent?
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it ot bl '__.l;'l
then slowly cud ed W
. Calculate the pime
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B Alr st stmospheric pressure ung 20 flows over & 1181 ﬂm-ﬁ‘!;?",'mmm‘” e -
“_“lm W TSmm wide and 1 mastained 8t s tempet e loca) heat trans!er

thic of hydrodyname and thegmal g i& on one ande
cocfficient at a distance of 0.5m fru;:; the loading cdge Assume er o

of the plate.

h. mﬂu 'h rn N _
i ng torms with an
I. Boundary layer thickness TR
u. Displacement thickness

i.ii Momentum thickness =
. Encrgy thickness .ﬁ‘
2 -
Attempt any one part of the following: S0 )
i I
8. The large parallel plates with emissivities 0.3 and ﬂﬁchlnge hu:ll. l:,ndwtb:;n';::':gt §
reduction when & polished aluminium shield of epgissivity 0,04 is plac b
Use the method of clectrical analogy. ! z
% s J 1 3 N SUFTIRCY
b. Derive the following relation for the udz’n:@l exchange between two gra E
(@3ner = AOM -T) =
il T ',,t'___a A :
¢, Fa \ @ /A s

ITxi=7

Attempt any one part dT e following: ) |
Wmmﬂdlornm hwh-_ch.;!_t:ﬁ,w
Mldwu;hnbmdleofmbunrwzsmum; .OSWI.WIHI;I.M:
muldwmﬂatwnmucu‘(?nndm'c,rupoc stcam

i the tube. If the
takes place on the outside surface of .
W!m"";C. calculate the following, using NTU "““‘ﬁ‘b

i, The cffectiveness of the beat ExchangaQ

The condensation of sicam
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