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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consrsts of 5 Unlts Answer any ong full-question from eaeh unit. Each quesuon carries .
ave ,1, h c as qnh m]ecfmnq - e g

PART - A
(25 Marks)

l.a)  Give an example of combined conduction and convection mode of heat transfer.

~b)  What is thermal contact resistance?,

c) What is the concel pt ofcrmcal throkness"

...... i d) /What'is infinite plate in analysis of trarsient heat conductl(:)n‘7
¢) How Reynolds number is a criterion for dynamic similarity.

f)  What is Buckingham’s Il theorem?

g)  What is radiation shape factor?

h)  What are the various radiation properties?

i) Descr ibe the selection cxiteria ofheat exchanou

P PART B

(50 Marks)

2.a)  Describe the boundary conditions for steady, unsteady and periodic heat transfer.
b)  An aluminum pan whose thermal conductivity is 237W/(mOC) has a flat bottom with
dxametex IOOmm dnd thrckness 6 mm. Heat transfexred steadlly to borhng water in the

”:'1s at 150" C, determme the temperature of the otiter surﬁce of the bottom of the - pan

[5+5]
OR
3. Derive the heat conduction equation in a cylindrical coordinate system. [10]
A Describe.the temperature dlstrrbutron alonOr the length of a fin, for four various ..
boundary condmons at t1p : fh S [IO]
....... , / LOR.- S / '
5. A Vexy long, 10 mm dlameter cooper rod (k~ 37OW/ (m K)) is exposed to an

environment at 20° C. the base temperature of the rod is maintained at 120°C. The heat

transfer coefficient between the rod and the surrounding air is 10 W/m? K.
a) Determine the heat transfer rate for finite lengths, 0.02, 0.04,0.08,0.2,0.4,0.8,1 and

10 meters assuming heat loss at the end and




"':what percentagjc increases in heat flux mlght bc expccted‘?

1 at one atmospheric
. 0
mainiained at 56°C
for natural convection 1s

cat loss {rom o vertical wall exposed to nivo:
O - . K .

LUesSuIe dn(‘ 4°C. The weil is 0.2m high and 2.5 m wide

“he average Nusselt num wer Nuy over the height of the plute

," g
ssiimaice

given'by Nuy = 0: 13(Gx Pr) v, Ihe propemps for mm%n at a mum hlm tcmpuatum

Of (56 + 4)/2 = 30 ‘e, are given as/p=") 1:142, kg/m o= O 026 W/m K .
v=15.63 x 109 ms, Pr Z0.713] T '
OR
Derive the expression for boundary layer thickness for free convection heat transfer on
a vertical flat plate. [10]

Water-at-latm bojls in-a stainless sicel kitchen pan
> pan nnem'
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OR
A room 4x4 m square by 3 x 3 m height has one side wall maintained at 260°C; the
floor is maintained at 90°C. The other four surfaces are perfectly insulated assume that

all surfaces are black. Calculate the net heat transfer between the hot wall and the cool
[10]

ﬂ_por.

escr 1bg the proce

OR

In a food processing plant, a brine solution is heated from 8 'C to 14°C in a double pipe

heat exchanger by water entering at 55°C and leavmo at 40°C at the rate of 0.18kg/s. if
the overall heat transfer coefficient is 800 W/m?® K, determine the area of heat exchanger

requu cd

o 200000~

thh AT C _Estimate the heat .~
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followed in/de gn- ofa 51mpl hLH and tube hml excha hanger. {I ()]- '




