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Attempt any 5 guestions
Use of Heat Transfer Data Hand Book is permitted

MARKS

CO

RBT

1(a)

State the laws governing the three basic modes of heat transfer with suitable
diagram.

[06]

Co1

L1

(b)

Explain the terms : (i) Thermal Conductivity (ii) Thermal Resistance

[04]

Co1

L2

Derive the general three dimensional heat conduction equation in Cartesian
coordinate and state the assumption made.

[10]

Co1

L3

A furnace has a composite wall constructed of a refractory material for the inside
layer and an insulating material on the outside. The total wall thickness is limited
to 60cm. The mean temperature of the gases within the furnace is 850°C, the
external temperature is 30°C and the material interface temperature is 500°C. The
thermal conductivities of refractory and insulating materials are 2 W/mK and 0.2
W/mK respectively. The combined coefficient of heat transfer by convection and
radiation between gases and refractory surface is 200 W/m2K and between
outside surface and atmosphere is 40 W/m?K. Find: i) Thickness of each material.
(i1) Rate of heat loss to atmosphere. (iii) Temperatures of external and internal
surfaces.

[10]

Co1

L3

Consider a plane wall of thickness L whose thermal conductivity varies in a
specified temperature range as k=ko(1+bT?) where ko and b are two specified
constants. The wall surface at x=0 is maintained at a constant temperature of Ty,
while the surface at x=L is maintained at T>. Assuming steady one-dimensional
heat transfer, obtain a relation for the heat transfer rate through the wall.

[10]

Co1

L3

A truncated cone like solid has its circumference insulated and heat flows along
the axis. The area of section at x is given by A = % and the faces are at 0.075 m
and 0.225 m. The thermal conductivity of the material varies as k = 0.5 (1 + 5 x

10 T) W/mK. The surface at x = 0.075 m is at 300°C and the surface at x =
0.225 is at 50°C. Determine the rate of heat flow.

[10]

Co1

L3

A 30 mm outside diameter steam pipe is to be covered with two layers of
insulation each having a thickness of 25 mm. The average thermal conductivity
of one material is five times the other. Determine percentage decrease in heat
transfer if better insulating material is next to the pipe than when it forms the
outer layer. Assume the outside and inside surface temperature of the composite
insulation are fixed.

[10]

Co1

L3

A wire of 8mm diameter at a temperature of 60°C is to be insulated by a material
having k=0.174W/mK. Heat transfer coefficient h=8W/m2K and ambient
temperature is 25°C. For maximum heat loss find the minimum thickness of
insulation. Find % increase in heat dissipation due to insulation.

[10]

Co1

L3
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