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Time:3 hrs. @&x. Marks:100

seleffia/eas t TWo qr""dffiorn each parl
2. Use of heat transfer Datu lfr lo o ldS te am tab les p epni&ed.

bly assumed. 
^&PART -A ffi:'

State the basic laws Soveming ffi three modes of heaHrar{hfer, with the relevant equations.
nh.$sh @ (06Marks)

Obtain the general thgltffirhensional equation iffiesian co-ordinate system. State the
assumptions made.. "TkJ 

- *n (10 Marks)

length of the conductopfoi fu W
i) the conducto.nfu{e and .. * ry c*ffi"
ii) the conduotriffiered with Bakeffiil{: 1.2 WmoC ffiradius conesponding to the

critical raaiffi"'oftfre insulator .s. @

iii) The p,ercdrtage change in tlqfueaTfransfer. @ (10 Marks)

"rqs ,-i'F ffi@
,r..6gryiTe term transierlffqgffiction. Obtain $. #neral expression for the temperature
dist it uYion in lumped sffi&rffinalysis in temhgfBiot and Fourier numbers. (10 Markg

the sphere is expffi tb an ambient4t 'I#urnu = 25"C with a heat transfer coefficient h : 500

Wm2oC. Cabr*hfefhe centre ter4pEir&rre and the temperature at a depth of lcm from the
surface at,ffiflffinutes after tl,@!ft of cooling. Calculate the energy removed from the
sphere dunn{,*his time period. ,* 

* (10 Marks)

*;tu
4 , a. Discuss the developmelry;ffshydrodynamic and thermal boundary layers for the case of the

flow over a body. u'":* 
(08 Marks)

b.
C:

the plh{p is horizontal and the hot surface faces up
Thffilage heat transfer coefficient when the plaThffiage heat transfer coefficient when the plate is kept vertical.

Sixth Semester B.E. Degree Exami , Aug./Sept.2020
Heat and Mass

3. Missing data, if any, may

conductivity of K : 0.76WmoC. The

the outer surface to air at To : -20'C. The

outside surfaces are hr = l0Wm2"C and

ho: 40 . Determine the rate ofhgat loss square meter of the wall surface. (04 Marks)

Cp :460iffi density p 780kg/m3, o = 1.6 x 10-5m2/s, of
at a uniforni T r = 225"C. Suddenly the surface of

Distinguish th€ terms local and average heat tansfer coefficients. (04 Marks)

Consider a squa 0.5m x 0.5m with one surface insulated and the surface maintained

at T* = 385 is placed in quiescent air at atmospheric and at Ta = 315K. Calculate :

transfer coefficient and the heat transfer rate for free convection wheni) lhe 1"verg.s9

ll) rrc qY
n,&J'

I of2
(08 Marks)



,ffi,.'*iv
d"{M'

dffi
PART-'ffi*

?& -,*M

Nusselt Number : function of (Reynolds tl Numbers).

b. Define and state the significance of of the following
Reynolds, Prandtl and Nusselt nu

c. Atmospheric air at Tu:400K wi ity of U: 1.5m/s tver a flat plate L:2m
long maintained at T* = 300 late the average coefficientx:0to
x = L :2m. Calculate heat rate from the air to the plate from x = 0 to
x=L:2mforw:0.5m. (06 Marks)

for prced convection
*#h. (08 Marks)

nodblhensional numbers
\d (06 Marks)

d%,# 
*

Enlist the classificatiffiffieat Exchangers baspdffffii*flow arrangement and obtain an

expression for the roghffiil Temperature biff...nffif a Parallel flow heat exchanger.

d%-*-d @ ^ (IoMarks)
A counter noyq#fiHt exchanger of hea6$ransfer area A = 12.5m2 is to cool oil

lCpn = zooo{dpffi with watef [Cp" : ffi{$X.g K]. The oil enters at T5,;o : 100'C and

mh = 2kgl_-+ffi/tile the water enters at T",irr;40oC and mr,i,, = 20"C and m" : 0.48kg/s. The

overallffiffinsfer is U.: 400 wlm2i.Calculate the exit temperature of water Tg,6u1 and

the toa1ttr#transferrate. ,^ff ffi (10 Marks),w$,,h,& 
.qs* . t

Explain in brief the regimgg$[pool boiling phenffierfon with a sketc!**]*' (07 Marks)

Air free saturated steaqqffi : 65'C(P = 0.* ffi condenses onW outer surface of aAir free saturated stearp';ffi : 65'C(P = 0.25 ffi) condenses onffi outer surface of a

2.5cm OD, 3m long r}ffical tube maintaffi*Ht uniform sufacd temperature of 35oC.
Assuming film w$e osndensation, calcuffit&If$ average heaqnlhpsfer coefficient over the
entire lengttr of th*fi#e and the rru.r 11sw6alb of condensaq*qkg/$ over the tube.

/**\ **l 
(10 Marks)%ffi*'.@tuffi" 

^ s
DifferentiBte Setween a block bgfoafrda gmy body. ,wkh (04 Marks)
Discus@oflowing in brief-6Wadiation shielffi) Kirchoff s law. (06 Marks)
Two {ffiparallel plates ffiffi 800 K and T2*:5fl0 K have emissivities er : 0.5 and

ffii6, shield haviog S emissivity 0.05 is placed in between the
hsfer rate of hqptffi&Isfer rate by radiation per sq meter with and
and the X red6c$pfr in heat transfer. (10 Marks)

10AU65

5 a. Show by the application of dimens ysis that

List the assumptions made in thgr thtory of laminarl$Xqr\ffivise condens#fu. (03 Marks)
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