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I. Explain the following terms: (20%)

(1) Fourier’s law of heat conduction (2) Boussinesq approximation
(3) Nusselt number (4) film temperature (5) mixed
convection

11, Answer the following questions: (25%)
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III. A 5-cm layer of loosely packed asbestos is placed between two plates at 100 and 200°C. Calculate
the heat transfer across the layer (1.e., the heat flux across the layer). The conductivity of the layer is

0.161 W/(m-°C). (5%)

IV. One side of a plane wall is maintained at 100°C, while the other side is exposed to a convectior
environment having T = 10°C and h = 10 W/(m?*°C). The wall has k = 1.6 Wf(m °C}) and is 40 cmr
thick. Calculate the heat flux through the wall. (10%)

V. Derive an expression for the temperature distribution in a plane wall having uniformly distributed
heat sources q and one face maintained at a temperature T, while the other face is maintained at 3

temperature T;. The thickness of the wall may be taken as 2L. (10%)

V1. Consider a steady-state heat conduction problem in a rectangular plate. Its boundary conditions art
shown in Fig. 6. Find the temperature solution of the plate. (15%)
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VIL For a one-dimensional problem of heat convection, derive the expression of the energy equation ir
the steady-state condition. To derive this equation, consider a small control volume as shown in Fig
7. The temperature is only function of y, i.e., T = T(y). Only the velocity in the y direction exists, i.e
u=0, v=v(y),w=0. (15%)

Hint: the energy equationis pCp- vgy- = 5[k Ey—-] , where p is density, Cp is heat capacity and k

is thermal conductivity.



