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QUESTION 1 [20 marks]

Determine the rate of heat transfer by conduction per unit area, by means of
conduction for a furnace wall made of fire clay. Furnace wall thickness is 6" or
_half a foot. Thermal conductivity of the furnace wall clay is 0.3 W/m-K. The
“furnace wall temperature can be taken tc be same s furnace’ ‘operating
temperature which is 650°C and temperature of the outer wall of the furnace is

150°C.

QUESTION 2 [20 marks]

Using the energy balance method derive the finite-difference equation for the
(m,n) nodal point located on a plane, insulated surface of a medium with
uniform heat generation. Assume that g3 = 0.
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QUESTION 3 [30 marks]

Given: A composite consisting of five sections, as shown in the figure. ‘
~kl1=k3=80W/mK, k2 = 120 W/mK, k4 = 100 W/mK, and k5 = 150 W /-
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Assumptions: 1-D steady-state conduction.

QUESTION 4 [30 marks]

Given: Same composite as in Question 2. Tieft = 20 2C, Tright = 80 C; h =15
W/m?K on both sides.
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Find: Heat transfer rate through the composite.
Assumptions: 1D steady-state conduction.



