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Question (IR I HAGETHWERA.)  Answer the following questions on overall heat transmission without

using symbols, equations, and figures (graphs).

a) When heat is exchanged between water and air flows through a thin metal plate, enumerate sources of
thermal resistance for this case. Which one is generally the largest and why?

b) When a thin layer of very high thermal-conductivity material is added on one side of the metal plate, is
the heat transfer rate increased? Why or why not? You can assume identical fluid condition to the above
case (a) and negligible thermal contact resistance between the thin layer and the metal plate.

¢) In order to enhance the heat transfer rate, fins are installed on one side of the metal plate. What is the
function of the fins? On which side (water or air side) should you install the fins? Why?

d) What is required for the temperature field in the fins to be treated as one-dimensional? Explain the

required assumptions with reasons.
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