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Before answering the questions, candidatec chould ensuye that they
have been supplied the correct and complete question paper. No
co_mplaint in this regard, will be-entertained after examination.

Note : Questlon number 1 is compulsory and attcmpt five
questions in total selectmg at least one question

from each Section.
1. (a) Define thermal dlffuswlty and explam its physical
- significance. 10x2= 20

(b} Write the Fourier rate. equanon for heat transfer )
by conduction. . :

(¢) Define the term fin effec‘tive'ness'. _

(d) How does transient heat conduction differ from -



{e) Whatis the dlfference between natural and forced
. convection?

- (f) State and explam Stefan Boltzmann law _
(g) What are the hmrtanons of LMTD Methods 7

(h) Whatdo you mean by laminar fnm irersatinl
(i) What does the view factor represents

i) What is the utility of extended surfaces ?

" SECTION=-A
: Der}ve 3D general‘ heat conduction - equation in -
cy]indriéal Coordinates. _ 20

A thm sphere of - radms RS mamtamed at 2
temperature ¢, by internal heahns n surroundmg at
 temperature t,. The sphere is covered with an
-irrsul&iﬁrrg layer 'cond.uc_tivity (k) and radius (7). Give a
 physical explanation for the fact that certain thickness
- of insulation may increase the rate of heat flow rather
- than reduce it. Further prove that for-maximurn heat
loss, r = 2 ke where h is the heat trangfer coefficiont
based on unit area of outer surface. - _ 20

SECTION -B

. A plane wall of thlck:ness 10 ‘em and thermal
conduchwty 25 W/m-deg has a volumetric heat -
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temperature. Determine the maximum temperature in
. the wall if the convective heat transfer coefficient
between the wall and ﬂmd is 500 W/ m*K. - 120 -

. The surface temp‘eratu‘re of earth at a certain lo'cality is
measured over 48 hour period’ and found to range
. from 25°C to 35°C. Find the amphtude of temperature
variation and time lag of temperature wave at a depth

of 10 em. Assume that a sinusoidal val'latlon exists at

the surface and that the earth has an average thermal -
diffusivity of 1.39 = 10"3111 /hl' T ¥ . 20
SECTION ~C _
. A thermos flask has a double Walled botfle and the
Space between the walls ig evacuated 8o as to reduce
the heat flow. The botﬂe surfaces are silver plated and
ermsszwty of each su:face is 0.025. If° the contents of
the bottle are at 3'75 K, find the rate of heat lOSS from
the thermos.bottle to- the amblent air at 300 K. What
thickness - of ‘cork (k=0. 03W/m=deg) would - be

required if some msulahng effect is to be achieved. by .

use of cork 7 : : ' , 20

7. Write short noteson : S 10+10=20
{i) Correlation for free conveéti_dn. :
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- SECTION-D .
8. Derive the relationship between the effectiveﬁe_Ss' and -
the number of transfer units for a counter flow heat
- exchanger. : .20
9. Write short notes on : o 10+10=20
(i) Bubble growth and nucleate boiling.

-'(ii) ‘Laminar film cbndeﬁsatidn' on vertical plate.




