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4-2 An infinite plate having a thickness of 2.5 cm is initially at a temperature of 150-C, and
the surface temperature is suddenly lowered to 30°C. The thermal diffusivity of the material

is 1.8x10—6 m2/s. Calculate the center-plate temperature after I min by summing the first
four nonzero terms of Equation (4-3). Check the answer using the Heisler charts.
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4-6 A piece of aluminum weighing 6 kg and initially at a temperature of 300-C
is suddenly immersed in a fluid at 20°C. The convection heat-transfer coefficient
is 58W/m2°C.Taking the aluminum as a sphere having the same weight as that
given, estimate the time required to cool the aluminum to 90°C, using the
lumped-capacity method of analysis.
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4-10 A stainless-steel rod (18% Cr, 8% Ni) 6.4 mm in diameter is initially at a uniform
temperature of 25°C and is suddenly immersed in a liquid at 150°C with A= 120 W/m2 -C.
Using the lumped-capacity method of analysis, calculate the time necessary for the rod
temperature to reach 120-C.
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4-16 A 12-mm-diameter aluminum sphere is heated to a uniform temperature of 400-C and
then suddenly subjected to room air at 20°C with a convection heat-transfer coefficient of
10 W/m2 - oC. Calculate the time for the center temperature of the sphere to reach 200-C.
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