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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as roalp‘rac‘ticei :

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

10AU65
Sixth Semester B.E. Degree Exammaﬁon, Aug./Sept. 2020
Heat and Mass Tx«;yansfer
Time: 3 hrs. Wﬁ%‘%ﬁx. Marks:100

Note: 1. Answer FIVE full questions, selectin

g atleast TWO questioéfiis%?:om each part.
2. Use of heat transfer Data Hatgd‘ Book/Steam tables permttted

3. Missing data, if any, may bq %?ﬁlbly assumed. %%
¥ PART-A %ﬁm 5
<

a. State the basic laws goverrung f:he three modes of heat. trar?sfer with the relevant equations.

‘“WW (06 Marks)
b. Obtain the general thre 81mens1onal equation in/ Caﬁesxan co-ordinate system. State the
' assumptions made. : Y (10 Marks)
c. A concrete wall of thlckness 15cm has a themal conductivity of K = 0.76W/m°C. The
inside surface i$ exposed to air at Tj = 20° ' the outer surface to air at To = —20°C. The
heat transfefgwo%f*ﬁments for the insidednd outside surfaces are h; = 10W/m?°C and
ho =40 me2°C Determine the rate of heat loss square meter of the wall surface. (04 Marks)

@&w% .

. a. Dlscus%me significance of the tqgggm\komlcal thickness of iﬁ%latlon and obtain an expression

for the same in case of cylindrical body. (i A, (10 Marks)
b. A conductor with diameter = 0 $em carrying an elé@‘hca current passe?*”"tﬁi*ough an ambient
at Tamp = 30°C with a conVective heat transfer cée?ﬁment h=120 Wimz“C The temperature
of the conductor is to b naintained at T; ¥* 02C. Calculate the rate of heat loss per Im
length of the conductoy, for :
i) the conductor bare and
ii) the conductor'covered with Bakel?fmg’%ﬁ = 1.2 W/m°C W‘ith radius corresponding to the

critical raditis’'of the insulator £ ., ¥
iii) The percentage change in theahe%f?ansfer Ww (10 Marks)
gl ; Gy ¥
a. Discus “‘the term trans1ent*%or;ﬂﬁct10n Obtain a general expression for the temperature
distribution in lumped sxst%h analysis in termsA:)fwBlot and Fourier numbers. (10 Marks)

b. éﬁn‘xlron sphere K = 60 W/n x%C Cp = 460j/kg’ p density p 780kg/m’, a. = 1.6 x 10°m?s, of
' fgigiameter D =5cm imtlally at a uniform temperature T, = 225°C. Suddenly the surface of
the sphere is expo: to an ambient gt Tamb = 25°C with a heat transfer coefficient h = 500
W/m*C. Caloulafe the centre temper grature and the temperature at a depth of lcm from the
surface at, %— Zﬁmnutes after thesﬁstart of cooling. Calculate the energy removed from the

sphere durmg this time perlod ot (10 Marks)

can DISCUSS the development of hydrodynamlc and thermal boundary layers for the case of the

flow over a body. 4 (08 Marks)

b. Distinguish between the terms local and average heat transfer coefficients. (04 Marks)

¢. Consider a squaresplate 0.5m x 0.5m with one surface insulated and the surface maintained

at Ty =385 K,Q#fhl@h is placed in quiescent air at atmospheric and at T, = 315K. Calculate :
i) The average heat transfer coefficient and the heat transfer rate for free convection when
the &fgte 1s horizontal and the hot surface faces up
i) The \av*@“rage heat transfer coefficient when the plate is kept vertical. (08 Marks)
10f2
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Show by the application of dimensional “analysis that for ggrced convection
Nusselt Number = function of (Reynolds a andt]l Numbers). g, (08 Marks)
Define and state the significance of an; of the following non""“dxmensmnal numbers
Reynolds, Prandtl and Nusselt numbers. v (06 Marks)
Atmospheric air at T, = 400K wit ocity of U = 1.5m/s ﬂows over a flat plate L = 2m

long maintained at Ty, = 300
x = L = 2m. Calculate heat |
x=L=2m forw=0.5m.

r rate from the air stréyam to the plate from x = 0 to
& (06 Marks)

n flow arrangement and obtain an
a Parallel flow heat exchanger.

(10 Marks)
A counter flo ansfer area A = 12.5m’ is to cool oil
[Cpn = 2000 J/kg with water [Cpye = 4%;& /kg K]. The oil enters at Ty i = 100°C and i
my = 2kg/s, whwfe the water enters at T¢ jp =20°C and me, in = 20°C and m¢ = 0.48kg/s. ‘The

overall h%at transfer is Uy = 400 W/mz(f? Calculate the exit temperature of water T¢ out andA

Enlist the classificati
expression for the Lo

(10 Marks)
03 Marks) ‘
v (07 Marks)
Air free saturated ste E the outer surface of a
2.5cm OD, 3m long al tube mamtat‘ﬁw d at uniform surfacé temperature of 35°C.

Assummg film wise ebndensation, calculatﬁ th“é average heatstransfer coefficient over the
tube and the mass f rate of condensat@;ikg/s) over the tube.
(10 Marks)

A o w’ﬁ . &
Differentiate between a block b nd a gray body. e (04 Marks)
Discusssthg:following in brief adiation shie rKirchoff’s law. (06 Marks)
Two ¢’ parallel plates 3 800 K and T» 0 K have emissivities €; = 0.5 and

iation shield havmg an emissivity 0.05 is placed in between the
nsfer rate of heg sfer rate by radiation per sq meter with and
(10 Marks)

€= 0 respectlvely

late the average heat@ﬁ%ﬁsfer coefficient x = 0 to . o



