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Sixth Semester B.E. Degree Examipafioh, Feb./NIar.2022
Silui"'::3

Heat and Mass firhsfer

wfu".ilpd 
* *. 

.

Note: 7. Answer FIVE full questions, qe$cffig atleast TWO questipns from euch parlffi*
yfi:ciiftg atler
'$ifigffermitted.

lJetenn{f$_: "*;i ,,io r
D Ouffiiffi*urface temperature of,"th&phere in steady stateq,,
ii) Rite"bf heat transfer q*: . ;

iii) Temperatures within the alumirrtum sphere at agdffi,f: 3cm. .t,,., (10 Marks)
,4, * *,

.e1"\

us*l I I I I I I I I I I

the significance of cri ickness.

A,-

2 a. Derive an expression fo.5@l thickness of inffiietion in case of ar$@tric cable. Explain
^ ... d rtu f r ," r

b. A steel rod (K = 30W 10mm in dia
BlHtfiickness. #Mu'
nC), 10mm in diaM&&nd 50mm
is exposed to suqSairting with a

;; .# (10 Marks),S \ru rYrar[J,

ith an insulated end is to
be used as a sp-ffiIt
trans fer c o effi ffi.{t:o f Ii) Find efficiffiic!
transfer 

"o"m6$.frffi50wm2c. 
rneffi&ature of the

I f; :!Sili;'$ ,a !:je ."t"

of 65oC and a heat

pf'dimensional analysis to establish a relationship between Nusselt
r and Prandtl nurnber. (10 Marks)

&"iSSr$' :++n$ - -Ti) Find efficiffiic! l"i& ' .. '
il^ l"-p.effire.at the end of spi4.g 

*u'i**" 
*.:,,q#iii) Heagdfusipation. af EbF ;*; (l0Marks)

" {. w - "
rrrJ, rrvqlE**"!*tprlrorrvs. ,.r@ W fu,"i. 

, 
:;ffi#."' n*q*fu *,.-''''

3 a. Whi$ andHeisler chartsQ.*b,tBin their significa*:E in solving transient conduction problems.
,{a. ' ji' (04 Marks)

b,, A'50cm x 50cm coppgr slab, 6mm thick, at*i'uniform temperature of 350oC, suddenly has

' , ifs surface tempqratuiii lowered to 3g:p. Find the time at which the slab temperature
"%""o-", 1091S; F*E" :,p = 9000kM,-Cr,: 0.38kJ/kg K, K:370 wmK,h = ,0.911*'5.

4 a. Usd the
number,

b. A hot, square 50cm x'50cm, at 100oC is exposed to atmospheric air at 20oC. Find the

heat loss froryboth the surface of the plate :.
i) If theplafe is kept vertical
ii)If theplate is kepthorizontal.
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(10 Marks)
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PART -#.'* ***" ':*d
5 a. Explain the physical significance of 

...,,. ,,,,,'i'S ,"_,.

i) Reynolds number d,ie,=, = : =*r#

ii) Prandtl number +l 
,lY

iii) Nusselt number ,. '""

iv) Stanton number. ; $p - (08 Marks)

b. Air at I bar and 20oC flow ttrgffih*a 6mm ID, lm long ss-#*th pipe, whose surface is

maintained at constant heat.-4ffi; &ith velocity of 3m/s. Determine the heat transfer

coefficient if the exit buk'tffiLrature of air is 80oC. Also determine the exit wall
temperature and the valuS@f$'df{the exit. *;h" 

' (12 Marks)

'*fi*"]S ,'i5ff6 a. Show that for a parallei1ffi#"heat exchanger the eftcilileness 'E' is given by

lr\ &j 
/ )" "

b. An oil coole_r fbl fllarge diesel engine i ool engine oil form 60oC to 45oC using sea

water who_.q6ifrGt temperature 20C *itlhu t€mperature rise of 15"C. The designed heat load

is 1a0Kf#,ipdd=ihe *"u., overall heatffisfer coefiicient, based on the outer surface area of
tube is')b$ffin2"C. Calculate the hsftfunsfer surface area.sq.counter flow and parallel flowtube is'),0!( n2"C. Calculate the h$t transfer surface area $1 counter flow and parallel flow

;

arrangdffint. Which is more effe'e,ffi? 
.. {,# 

(10 Marks)

,!;i =tU Si+' =iha. Clearly explain the regions*trfpool boiling with tr'neattsketch. (10 Marks)

b. A vertical plate 350mrn...ftffiand 420mm wide at:40oC is exposed to saturated steam at

1 atm. Calculate : .^ *;
i) The thicknesspfthe film at the bottoqi.reG,th€ plate ,,+,:*h.

iii) Total heatffi the plate. J# (10 Marks)
,&

a. Explain:. .q .d ;-
i) Stefan Boltzmann's Law *e; ',*'

ii) Kif,fihd'trs Law . r&u * ""'

v) Radiation shield. - " ," _F (10 Marks)

fuUffio very large 
6"eU-*ffi 

plates are maintfined at uniform temperature Tr : 800K and

Tz: 500K and ha.f*emissivities tr.i 02 and ez = 0.7 respectively. Determine the net rate of
radiation heat$ansfer between thetfup surfaces per unit surface area of the plates. (06 Marks)

c. What does$t4p,,Vi"* factor ."p..iB€illi When is the view factor from a surface to itself not

1- exp(-NTU({ + C))
t _ r v^y\ r\ r v\r , v.t/, 

. (10 Marks)
1+ @:1* ;r nqruru*l*

zero? (04 Marks)

*rk**rl.
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