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1) A solid copper sphere of 10- cm diameter initially at a uniform temperature

T, =250°C , is suddenly immersed in a well stirred fluid which is maintained at a
uniform temperature T,, = 50 °C. The heat transfer coefficient between the sphere
and the fluid is h =200 W /m? °C .Determine the temperature of the copper block

for =3 sec.[pz 8954kg/1'n3 ,Cp =3833/kg.0C,k =386 W/m OC] .
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7) A stainless steel cylindrical billet (¢ =14.4 W/m K, a.=3.9x%10¢m? /s ) is heated to

593°C preparatory to a forming process. If the minimum temperature permissible for forming
is 482°C, how long can the billet be exposed to air at 38°C if the average heat transfer
coefficient is 85 W/m2 K? The shape of the billet is shown in the sketch.
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