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A hollow sphere of inside and outside radius of 3 cm and 5 cm, respectively, is electrically
heated at the inner surface at a constant rate 10° W/m”. At the outer surface it dissipates heat
by convection into a fluid at temperature 100 C and heat transfer coefficient of 400 W/m’
C. The thermal conductivity of the sphere material is 15 W/m-K. Determine the inner and
outer surface temperatures of the sphere.

A steel tube (k = 15 W/m-c) of inner radius of 2.5 cm and tube wall thickness of 1.3 cm is
covered with an insulation material (k = 0.2 W/m C) of thickness 2 cm. A hot gas at 320 C
with a heat transfer coefficient of 200 W/m’-C flows inside the tube. The outer surface of
the insulation is exposed to ambient air at 20 C with a heat transfer coefficient of 50 W/m™
C. Calculate:

a. The heat loss to the ambient air per meter length of the pipe (W/m)

b. The overall heat transfer coefficient (W/mz—C), based on the outer surface area

of the insulation.




