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HEAT TRANSFER
ME-305-I1

Time - Three Flours] [Maximum Marks : 100

Note : Attempt Five guestions in all, selecting at least
oné question from cach Unit. Use of tables and
charts is allowed.

Unit

1. (a) Statc by giving illustrations that in practice
the transfer of heat is the combined effect

of conduction, convection and radiation. 10

{b) Determine the sleady state heat transfer rate
through a wall, 5m long = 4m high =

0.25 m thick, with its two faces maintained

at uniform temperature of }00°C and 30°C;

The wall is made of fire brick having thermal
conductivity = 0.7 W/m-deg. 10
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The ¢ylindncal head of an engine 18 Im tong and
has an outside diamcier of 30 mm. Under typical
operating conditions, the outer surface of the head
15 at a temperature of 150°C and is exposed to
ambient air at 40°C wiath a convective cocthicient
of 80 ki/m?-hr-deg. The head has been provided
with 12 longitudinal straight fins which are 0.75
mm thick and protrude 2.5 cin from the cyhndrical
surface. Workout the ingrease in heat dissipation
due 1o addition of [ins. Also calculate the
temperature at the cenlre ol hn.

It may be presumed that the fins have insuiated
tips and that the thermal condeutivity of the
cylinder head and fin material is 260 kJ/m-hr-deg.

Unit 11

A hot plate ITmx0.5m at 180°C is hept in stll air
al 20°C with 0.5 m side vertical. The plate has a
mass of 20 kg. and 1s made of matenal having}
spccific heat 400 J/kg-deg. 1 the convection takes
place from both sides of the plate, determinc heat
transfer coefficient, initial rte of cooling the plate,
and time requircd in cooling the plate: from 120°
to 80°C, 20
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Air at atmospheric pressure and 20°C flows pasi
a flat plate with a velocity of 4 m‘s. The platc 1s
30 cm wide, 18 heated umlomnly throughout its
entire length and is maintained " at a surfacc
temperature of 60°C. Make caleulations for the
following parameters at 40 cm distance from the
lcading edge :
(a) thickness of hydrodynamic and thennal

boundary layer

(b} local and average Iriction coefticient
{c) local and average heat transfer coefficient
(d) total drag force on the plate.
Take foliowing thermo-physical propeities of air
at mean film temperaturc of 40°C ; _
p =118 g/md, v = 17x10°% m¥s, ¢ = 1007j/kg-
deg. and & = 0.0272 W/m-deg. 20)

Unit HI

5. (a} State and explain Wein's displacement law.

10

(b) Explain the termns absorptivity, rcflectivity
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and transmrssivity of radiant energy. How
are they related (o each other for a black
body and an opaque body ? 10

0. Define Lambert's cosine law of radiation and prove
that the intensity of radiation is always constant
at any angle of cmisston for a diffuscd surface.

. 20

Unit IV

7. Derive the relationship for between the

effectiveness and number of transfer units for a
counter {low heat exchanger. 20

8. Explain the following terms : 10=2=20

(a) Logarithmic mcan temperature differcnce

{b) Classification and applications of heat

exchangers.
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