Int. To Heat Transfer (ME 411) Quiz 2 July 11, 2005
Name: (1 Hour)

Problem 1 (10 points): A rod of length L has one end maintained at temperature Ty and is
exposed to an environment at temperature Tew. An electrical heating element is placed in

the rod so that heat is generated uniformly along the length at a rate . Derive an

expression
(a) For the temperature distribution in the rod, (3 points)
(b) For the total heat transferred to the environment, (3 points)
(c) Obtain an expression for the value of q that will make the heat transfer zero at the
end which is maintained at T,. (4 points)
(d) Bonus Ifg =a + b.x, find the expression for the temperature. (5 points)

Problem 2 (10 points): The part shown below is machined from Stainless Steel (p=7978
kg/m®, k=18.9 w/mk, C,=559 j/kg/K). When the part is removed from the heat treating
furnace, it has an initial uniform temperature of 600°C. All surfaces of the part are exposed
to a flow of coolant with a temperature of 30°C and a heat transfer coefficient of h=25
W/m?K.

(a) Check the validity of the lumped capacitance method for this problem. (3 points)

(b) Calculate how long it will take for the part to cool to 54°C. (4 points)
(c) When the part has a temperature of 54°C, what are the instantaneous rate of heat
loss from the part and the instantaneous rate of cooling (in °C/s). (3 points)
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