Int. To Heat Transfer (ME 411) Quiz 3 July 18, 2005
Name: (1 Hour)

Problem 1 (10 points): Both sides of a steel plate of thickness 6 mm and length 1.5 m are
cooled by atmospheric air of velocity Uox=5 m/s and Tew=20°C.

(a) If the initial temperature is 300°C, what is the rate of heat transfer from the plate?

(3 points)

(b) What is the corresponding rate of change of the plate temperature? (4 points)
(¢) If Uo=15 m/s and the initial temperature is 350°C what is the rate of heat transfer?
(3 points)

(d) (Bonus) If Uo=3 m/s and the constant heat flux from the plate surfaces is 1.2 w/m?,
what is the rate of heat transfer? (3 points)

Problem 2 (10 points): Air flows through a pipe of diameter 5cm with a convection heat
transfer coefficient of h,=51 w/m?K and air temperature of T;=25C. If the thickness of the
pipe is much smaller than its length and it is in cross flow with air at T,= 25 and assuming
and h,=145w/m?k,

(a) What is the wall temperature of the pipe? (2 points)
(b) Compute the Nusselt number for the cross flow. (4 points)
(c) Compute overall heat transfer coefficient (neglect conduction). (2 points)
(d) Evaluate heat loss per unit length of the pipe. (2 points)
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