
USN

Time:3 hrs,
()
()
o
o
(o

()
do
k

ER

y5

p,,
bo I'
C€.!r
.= e.td+
b?p
otr
-c 0)

r'tro>
Ez

a:

bu
do
otooc.Ed
}E
G{

€d

5ts
5 s"

agtrit
o -a'

9H5()qtE
=u!o
=n
>\ (F
ooocbo
o=
*otr>xo
o-
clo<
J..i
0
oz
(0
!o

2. flse of lteat Transfer data hantbook is permitted.

I a. Derive an equation."&f transfer through convecffi@S. (08 Marks)

b. Explain the types dl$qass transfer with examples. v (08 Marks)

: "q.&
' ; oBs*\ "

2 a. Derive an*ffifion for heat transfer throu.gh'{adiation. (08 Marks)

b. Oeriv.egr]$6iittion for radiation exctan.db between trvo bod*s. (08 Marks)

":- r{*'iq#@.2. 
^&'3a'Derivett,.a,..dimensionars;affilh*.*,owqffi;,ationinc#futricalcoordinate

system. .,.s-M._r_. M \. e ),* (o8Marks)

b. dxphin the effect of va*i#e thermal conductivffi heat transfer inffis. (os lvlart<s)
'%iir dsme ,. d

.+r o,SqY.n .ffi4 a. Explain the typefuffi#ns with applications,_.W ffiv (o8Marks)

b. Derive an equatiffi,,for an infinitely lon$ffofuniform crossTdtion along the length.="i;J *.'" n . (08Marks)d ,'* ]1'- - -@]L ''. Module-3 fl*k
5 a. OrV q[tp*amospheric pressuGand 20'C is flowing]#rth a velocity of 3m/s along the length

of a ]onS flat plate, 0.3g6kitlb, maintained ut".lm'C. Calculate the following quantities at

x:0.3m. ; I ,"uTM
;q.)-' Boundary laYer thickness '

furyiD Average fric-&iorf:pefficient*''iii) Thickness o'fttffirmal boundary',trayrlr
iv) Rate of,,l&-afu'lransfer from the plate between x = 0 and x = x by convection. (08 Marks)

b. Define fin g@isncy. Derive an equation for the efficiency of
i) infiniteffing fin ii) fin-..with insulated tip. (08 Marks)

6"tr;+d#;,' oR
a. Three 10mm diameter rryd$ A, B and C protrude from a steam bath at 100'C to a length of

25cm into the atrnos@rere at 20"C. The temperature at the other ends are found to be

26.27"C for A,34re for B and 36.96"C for C. Neglecting ttre effect of radiation and

assuming a rurface heat transfer coefficient as 23Wlm'z K, evaluate their thermal
conductivity.d **
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(08 Marks)



7 a. With assumption, derive an exp f-l4fp for a counter.ftuw heat exchanger.
"'t'" \*' (O

.i:',..?a,"'tt'' :;: :;:irs 
(08 Marks)

b. 8000 kg/hr of air at 105'C rpu*-'&ffi0 by passing it through'd,,"dounter flow heat exchanger.

*...#Y'r' 15AE53

fr,w

In a thermal conductivity measuring experiment, 2 ido4Ti*{ lbng rods are used. One rod is

made of aluminum with K:200 Wm-k. The other ipffi a specimen. One end of both the

Find the exit temperature ofaffif water enters at lf'p adtd flows at a rate of 7500 kg/hr.

The heat exchanger hasfuai iransfer^area of 2Orqfulhd overall heat transfer coefficient

corresponding to tt i, 4ge6iE' 145 Wlmz K. Take ffi,I'air as lkJ&g K and that of water as

4 I R kl/ks K \;* T *i". 
(08 Marks)4.18 kJ&g K. 
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8 a. Derive * .rar.ffidn for E-NTU relation for q counter flow heat exchanger. (08 Marks)

b. Obtain ,*Mmi.:lion- for the rate of heat hansfer when radiation shield is introduced

ru OR 1,;,r.,, 
* 

o

10 a. Explain ablative hqat @nsfer. ,,,,'1",,1" *llk" (08 Marks)

::W .-...'
9 a. With a neat diagram, explain dif..flrdive mass transfq6&#\a. With a neat diagram, explain diffusive mass transfg6%.#* -k (08 Marks)

b. What is Aerodynamic heatiflg,^exp1ain. --- " 
"#; (08 Marks)

,.ffi b '#?
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b. A iircular plate &ffifficm diameter with*!o,,th $rfaces mainta.iffiHlat a uniform temperature of
100'C is susqffi horizontally in,,"@ospheric air at 20"C.lDetermine the heat transfer

from the plate."-'",:' (08 Marks)
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