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Xj A thick piece of ceramic material (k = 0.8 W/m°C, p =2700 kg/m>, ¢ =0 8

/kgC) 1is initially at a unifory temperature 0f 20 °C. The surface of the material

is” suddenly exposed to a convection surroundings.at 400 °C with h = 150W/m®C,
‘: Determine the- fime requiced for a point located 25 mm- under the skin of the-

raaterial to reach steddy state corditions.

© .y ¢ 2. Air at T.=20 °C flows with a velocity 0.=10 m/s along a flat plate L=] m lIong
) ’ '

which is heated to a constant temperature of 100 °C starting at a distance of 35 cm

k=35 Wim°C) is imtially at uniform temperature T=425 °C. Suddenly all jts
surfaces are exposed to cooling by an air stream at T_=25 °C with a heat transfer
coefiicient h=100 W/m%C. By wusing an explicit finite difference scheme and

mesh sizes 2 cm by 1 cm (Ax and Ay respectively), calculafe the center
temperature 10 s after the start of cooling.

Points: 1 (25%), 2 (25%} and 3 (50%).
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