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8. Saturated steam at 400 K flows inside a pipe having an inside diameter of 2 cm and an outside
diameter of 3 cm. The pipe has a 4 cm thickness of insulation on its outer surface. The
thermal conductivities of the pipe and the insulation layer are 40 W/m'K and 0.08 W/m'K,
respectively. The surrounding air is at 300 K. The convective heat transfer coefficients on
the inner and outer pipe surfaces may be taken as 6000 W/m2K and 20 W/m*K, respectively.
Find the heat loss per meter for the pipe having the insulation layer. (10%)

9. The transfer of energy by radiation has several unique characteristics when contrasted with
conduction or convection. Discuss the unique characteristics of the energy transfer by

radiation. (6%)

10. What is meant by the term "nucleate boiling"? What is meant by the term "film boiling"?
(6%)




