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2004(2) TTEMMARELITERS, BHS

1. (15%) (a). Please describe the physical mechanisms of conduction, convection and
radiation, and write their rate equations.
{b). What is the difference between natural convection and force convection ?

2. (20%) Consider flow in a circular tube. Within the test section length (between |
and 2) a constant heat flux q"s is maintained.

(a). For the following two cases, sketch the surface temperature Tg(x) and the fluid
mean temperature Tr(x) as a function of distance along the test section % In case A
flow is hydrodynamically and thermally fully developed. In case B flow is not
developed.

{b). Assuming that the surface flux q"5 and the inlet mean temperature T, are
identical for both cases, will the exit mean temperature Ty, > for case A bhe greater than,
equal to or less than Ty, ; for case B ? Briefly explain why
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3. (15%) A two-dimensional rectangular plate is subjected to the boundary
conditions shown. Derive an expression for the steady state temperature

distributions Ti(x,¥).
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