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Explain the modes of heat trans1a.
b.
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Exp lain combined heat tranpftifriaa6chanism.
Briefly explain the boundarii.@ai ions of I't, 2nd, 2nd and.'3'Qkind.
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Fifth Sem es ter B.E. D eg ree Exa m ina-qFe,;{D b" .2019 I J an.2020
Heat and Mass Frff?{sferHeat and Mass Frd?isfer
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Note: Answer any FIW full questions, c"ftqipffip ONE full questionffi!$bach module.
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6 a. What do you meap bfvelocity boundary layer thermal boundary layer?
b. Explain the sigr{ffiftAnce of following:

D GrashoffN,hrnber
iD Nusseh Ntimber
iiD,#iry*umber

I of2

their corresponding,b,glis equations.
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(06 Marks)
(02 Marks)
(04 Marks)
(04 Marks)

(08 Marks)

(08 Marks)

(05 Marks)

*r-d' ,J*fffuulcd
Explain bffiffiffioundary tuy..'6o-ltc$T'i6iffi along a flat plate.

Calculate thW'Convection heatJos"s from a radiator 0.5m wide and lm higt
temperature of 84'C in a,#*m,[n at 20oC. Treat the radiator as a vertical plate.
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7a.
b.

8a.
b.
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A plate of length 750mm and width 250mm l"t_^b...**-1&frif 
longitud.inallv in a stream of

crude oil which flo*s *itt u velocity of 5m/s. If tffiaiiYras a specific gravity of 0'8 and

kinematic viscosity of I stroke. Calculate: .w-*l

i) Boundary layer thickness at the middle of gla$ -

ii) Shear stress at the middle of plate n' 'dl ;B

ii't) Friction drag on one side of the ptat9. *"q$' ."o\ (05 Marks)
*,h,.' ..* ''

Module-4

Stut. *a explain 
' 

* 'tu.s3 'Lo,t rirchoffls-lu*_.,,-, 
__. u*#s*u #:flii) Stefan-Boltzman's lury*,\--.$ *ri

iii) Planck's law. fl*;rl* , d. . r . ,!. Marks)

i*o tu.g. parallel platgs,r:withtuEmissivity of 0._5 argft*intained at different temperature and

.*"t ung". neat ontyufliiSriti"". Two e[ually larggriffiiation shields with surface emissivity

0.05 are introduced in"prrltt"t to the plates. Find'ifre percentage reduction in net radiative

h.ut trunrf.r. uLk...t 
' 

,,i. 's' (06 Marks)

;,Sa" r"\t ..1.i-,ailir,i;,

, "* Ei$' oH,
With assumptl$ns, derive an expression-ffirLtuttD for a parallel flow heat exchanger.

s.' (08 Marks).,ij* "Ei$p" {,. {F (Ud lvrarKs.,

g*he$dltdses (Cp = 1.l2kJlkgfft},fuwing through a[.qpr4]ar heat exchanger at the rate of

fzO$&n" is cooled tom64i.0"C to lz}"C.r,-ff cooling is affected by water

(Cp= 4.il4716g K) that enters tfie'System at 1OoC 6ttrq:rate of l500kg/lu: If 
the 

overall heat

transfer coefficient is 5001*[# k;c, what heat,.6*ihange area is rgciiiire-ti to handle the load

for parallel flow and "ffii*no* arrangemenq?"{";r j' (08 Marks)

*-r ffi'Ba* , s.*

d.u*-# (05 Marks)-',sr 
(05 Marks)

n"rffirt"i-"ra-."ra nuiffit ffn"ing through,,p pbrallel flow heat exchanger are 0.2

s$espectively. The$ff{qt i;mperature offiehot and cold sides are 75"c andz}oc

). The exit iempor#ute of hot wateh^'is'45oC. lf the individual heat transfer

", U",f, riA.. u".#'!dWlm2K. CalculpteThe area of heat transfer (for hot and cold
A ..br tlrc L\ rsiitq1{Ep 't'. (06 Marks)
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