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Consider a long pipe of inner radius r, , outer radius r, ,and thermal conductivity k. Fluid

is passing through the pipe T, with a heat transfer coefficient of h; The outer surface
of the pipe is subjected to convection to a medium at T, with a heat transfer coefficient

of ho. Assume that uniform energy " is generated within the pipe wall. Write down the

conditions.

Consider a spherical container of inner radius r,, outer
radius r,, and thermal conductivity k. Express the boundary
condition on the inner surface of the container for steady one-
dimensional conduction for the following cases: (a) specified
temperature of 50°C, (b) specified heat flux of 45 W/m? to-
ward the center, (¢) convection to a medium at T, with a heat
transfer coefficient of h.
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A flat-plate solar collector is used to heat water by hav-
ing water flow through tubes attached at the back of the thin
solar absorber plate. The absorber plate has an emissivity and
an absorptivity of 0.9. The top surface (x = 0) temperature
of the absorber is T;, = 35°C, and solar radiation is incident
on the absorber at 500 W/m? with a surrounding temperature
of 0°C. Convection heat transfer coefficient at the absorber
surface is 5 W/m”-K, while the ambient temperature is 25°C.
Show that the variation of temperature in the absorber plate
can be expressed as T(x) = —(gy/k)x + T, and determine net
heat flux ¢, absorbed by the solar collector.
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A long homogeneous resistance wire of radius r, =
0.6 cm and thermal conductivity k = 15.2 W/m-K is being
used to boil water at atmospheric pressure by the passage of
electric current. Heat is generated in the wire uniformly as a
result of resistance heating at a rate of 16.4 W/em®. The heat
generated is transferred to water at 100°C by convection with

an average heat transfer coefficient of h = 3200 W/m*-K.
Assuming steady one-dimensional heat transfer, (a) express
the differential equation and the boundary conditions for
heat conduction through the wire, (b) obtain a relation for
the variation of temperature in the wire by solving the dif-
ferential equation, and (c) determine the temperature at the
centerline of the wire. Answer: (c) 125°C
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Assume steady state conditions.






