Transient Conduction
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A plane wall of a furnace is fabricated from plain
Sample Problem carbon steel (k= 60 W/m-K, p = 7850kg/m’, ¢ =
430 J/kg - K) and is of Thickness L = 10 mm. To protect
itTrom the corrosive effects of the furnace combustion
gases, one surface of the wall is coated with a thin
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ceramic film that, for a unit surface area, has a thermal V24
resistance of R}, = 0.01 m’: K/W. The opposite sur- { ﬂ¥f
face is well insulated from the surroundings. hR
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“Caborsteel, - AL furnace start-up the wall is at an initial temperature
| l " of T, =300 K, and combustion gases at T, = 1300K ( \ 0'0 ‘
Fumace | - armase, providing a convection coefficient of - — "2——%"\'
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T f K at the ceramic film. Assuming the

film 10 have negligible thermal capacitance, how long
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To™™ I: will it take for the inner surface of the steel to achieve a — (@) 05 L/

; temperature of 7,; = 1200 K? What is the temperature N

T.. of the exposed surface of the ceramic film at this

time?
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