2-15. A grape of 1-cm diameter, initially at a uniform temperature of 20°C, is place(-j in
a refrigerator in which the air temperature is 5°C. If the' heat trapsfer coe;fﬁcnem
between the air and the grape is 20 W/(m? - °C), determine the time required for

the grape to reach 10°C. [For the grape, k¥ = 0.6 W/(m-°C), p = 1100 kg/m?,
and ¢ = 4200 J/(kg - °C).]

Answer 7.00 min.
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2-26. A clay column with cross section 2cm by 2 cm is initially at a uniform tempera-
ture of 200°C. Suddenly, the surfaces are subjected to convective cooling with a
heat transfer coefficient of 10 W/(m? - °C) into ambient air at 25°C. Calculate the
temperature of the column 10 min after the start of the cooling. Compare this tem-
perature with that of a plane wall 5cm thick of the same material and under the

same conditions. [For the clay column, k£ = 1.28 W/(m - °C), p = 1458 kg/m?,
and ¢ = 880 J/(kg - °C).]
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6-10 A tthk. wood wall [ = 0.82 x 107 m?/s and k = 0.15 W/(m-C)] is initially
at a uniform temperature of 20°C. The wood may ignite at 400°C. If the surface is
exposed to hot gases at T, = 500°C and the heat transfer coefficient between the
gas and the surface is 45W /(m2-°C) , how long will it take for the surface of the
wood to reach 400°C?

Answer: 597.6 sec.
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6-14 A marble plate [x = 1.3 x 107 m?/s and k = 380 W /(m-°C)] of thickness 3 cm
is initially at a uniform temperature of 130°C. The surfaces are suddenly lowered
to 30°C. Determine the center-plane temperature 2 min after the lowering of the

surface temperature.
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