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Apply one dimensional Laplace equation of cylindrical co-ordinate system and derive the
temperature distribution and heat loss for constant surface boundary conditions.
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A composite wall is made of brick and fibre materials. The thermal conductivity and thickness of
brick and fibre are 0.4 W/m.K, 0.05 W/m.K and 15 cm and 10 cm respectively. The thermal
contact resistance at the interface between the brick and fibre is 0.002 m?.K/W. The brick material
is exposed to flue gases at 250 °C with a convective heat transfer coefficient of 15 W/m?.K and
the fibre material is surrounded with a fluid at 50 °C with a convective heat transfer coefficient of
22 W/m?.K. Estimate the rate of heat transfer through the composite wall per unit area and also
the overall heat transfer coefficient.
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A solid wire of 6.5 mm diameter surface is maintained at a uniform temperature of 60 °C. It is
covered with an insulating material having thermal conductivity of 0.174 W/m.K, which is
exposed to atmospheric air at 20 °C having a convection heat transfer co efficient is 9 W/m2.K.
Determine the thickness of insulation for maximum heat loss, and heat loss per meter length? Also
find the percentage increase in the heat dissipation with insulation compared to without insulation.
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A plane wall of 0.5 m thick is insulated on one side while the other side surface is maintained at
a temperature of 300 °C. The wall is made with a material of thermal conductivity 30 W/m.K and
it is generating a uniform heat of 400 W/m3. Assuming steady one dimensional heat transfer, find
(a) the temperature at the mid plane, (b) the maximum temperature in the wall and the location of
the plane where it occurs.
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5. Consider a homogeneous spherical piece of radioactive material of radius ro = 0.04 m that is
generating heat at a constant rate of ggen = 4 x 10 W/m?®. The heat generated is dissipated to the
environment steadily. The outer surface of the sphere is maintained at a uniform temperature of 10
80 °C and the thermal conductivity of the sphere is 15 W/m.K. Assuming one dimensional heat
transfer, (a) express the differential equation and the boundary conditions for heat conduction
through the sphere, (b) determine the temperature at the centre of the sphere.
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