50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs. ) )
Note: Answer any FI1 VEfull questions, selecting
at least TWO questions from each part.
1 a. Explain boundary conditions (06 Marks)
b. A furnace wall is made of three layers. First layer of msula.tlon K=0.6 W/mK) 12cm thick.

4

o

>

a.

b.

C.

Its face is exposed to gases, at'870°C with convectiongoefficient of 110W/m’K. It is covered
with a 10cm thick "Jaxg%of fire bricks (110¢ ) with a contact resistance of
2.6 x 10* m’k/w be the first and second layer‘ The third layer is a plate of 10cm
thickness (K = 4¢W#/mk) with a contact rgslstﬁ%ce between second and third layers of
15 x 10* m l@?i The plate is exposed, fofair at 30°C with convection coefficient of

et (06 Marks)
ction equation in Carte%,an coordinates. (08 Marks)

: 0 K It is proposed to apply the
insulation material havmg the;mal conductivity of&%( W/mK. Detertnine the thickness
beyond which the heat g ill be reduced. cﬁm e heat loss@gi@\ ySmm and 7.5mm
thick layer of msulatlon@x r1m length. (04 Marks)
A very long 25mm dlanie§er K = 380W/mk} rod extends erm a surface at 120°C. The
temperature of surrouﬁdmg air at 25°C the ~,"9efﬁc1ent over the rod is
10W/m’k, Calcylaté the heat loss fro (08 Marks)
A plane wall of¢ thfckness L is mag aterral whose thermal conductivity varies with
temperature accordmg to the relatr Ko (1+B %ﬁwh‘%m Ky is the fundamentals derive

» (08 Marks)

Whatﬂ@’i}lmped system a ? Derlve an expr%§51on for temperature distribution and rate
of heat transfer in case gﬁ;l M‘%ed system ang}ygls (08 Marks)

«What is Biot number‘7 Whms its physwals gmﬁcance‘7 (04 Marks)

elghmg 6kg and 1;1ally at temperature of 350°C is immersed in a

“Aluid at 30°C wrtgg% ection coeﬁ'ic ient of 60W/m’K. Estimate the time required to cool

the sphere to %CMI' ake the the hysical properties as C = 900 J/kgK, p = 2700kg/m’,

K =205 W/gg G . (08 Marks)
Explain velocity and thermal botindary layer. (06 Marks)

Define Grashoff number, &e%lam the physical significance of Grashoff number. (04 Marks)

A hot plate Im x 0.5m éjt‘fl‘f&() C is kept vertically in still air at 20°C. Find:

) Heat transfer coefficie

ii)  Initial rate %Mgoolmg the plate in °C/min.

iii) Time required,for cooling plate from 180°C to 80°C if the heat transfer is due to
convectior iny

Take mass ofrthe plate as 20kg and C, = 400J/kg K. Assume 0.5m side is vertical and

convectior n-takes place from both sides of the plate. (10 Marks)
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parameters usmg dimensional analysis. , (10 Marks)
Atmosphere air at 275K and free stream velcf&» %f 20m/s flows over a long flat plate
maintained at a uniform temperature of 325K, ca,c late: y

i) Average heat transfer coefficient ovef th reglon of laminar boup&@‘ﬁ“‘“&layer

ii)  Average heat transfer coefficient o e entire length of 1.5m. %)

iii)  Total heat transfer coefficient ovax\the ntire length of 1.5m. , ‘ (10 Marks)

Derive an expression for LMTD, forw%parallel flow heat exc (10 Marks)
16.5 kg/s of the product at 65% =3.55 kJ/kg°C) in a chemical plant, are to be used to
heat 20.5kg/s of the incomin u1d from 100°C (C,.= 4.2 kJ/kg°C). If the overall heat
transfer coefficient is 0. 95ka/m2°C and the installedshéat transfer surface is 44m?, calculate
the fluid outlet temper. r the counter flow a ent. (10 Marks)

Explain the differé xeglmes of pool boxllg\g\a usﬁlg an appropriate boiling curve. Indicate
CHF (Critical He }Eiux) and Leiden frost pt on it. (10 Marks)
State Fick’s lawgﬁﬁf‘ diffusion. " (03 Marks)

4 tp 500mm high and ma@tamed at 30°C is exposed to saturated steam at
atmosphenc ressure. Calculate the, 0llowing:

4 x 10 W/m°C,

@fé ondensate ¢ (07 Marks)

%@z[%@ n times the intensity of
¢ (10 Marks)

Two large pargﬁelﬁplanes with emi of 0.6 are at 900K and 300K. A radiation shield
with one sidespolished and havin issivity of 0.05, while the emissivity of other side is
04 is pt@%sed to be used. Which side of the sh
tempqﬁm

radiation.

(10 Marks)

of shield is to be" %g; minimum? Justlfy y:
m@ ¢
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