Université d’'Ottawa = University of Ottawa
Faculté de génie 1| Faculty of Engineering
Département de Department of
génie chimique et biologique u Ottawa Chemical and Biological Engineering
L'Université canadienne
Canadn’s university
CHG 2314 March 25, 2019
Quiz 9
Solution

Steel (AISI 1010) plates of thickness = 6 mm and length L = 1 m on a side are conveyed from a heat treatment
process and are concurrently cooled by atmospheric air of velocity u. = 10 m/s and T = 20°C in a parallel flow
over the plates. The initial temperature of the plates is 7; = 300°C and they are to be cooled to the final safe to
touch temperature 7y = 50°C. Assuming that the velocity of the air is  Conveyor

much larger than that of the plate, determine: e g o e

I. The average initial heat transfer coefficient between the plate
surface and the air (5 points).
2. The initial rate of temperature change of the plate (5 points).

You may use the following properties:

AISI 1010 steel: k, = 49.2 W/m-K, ¢ = 549 J/kg-K, p = 7832 kg/m’.
Air: v=304 x 10-6 m’/s, k= 0.0361 W/m-K, Pr = 0.688.

SCHEMATIC:

ASSUMPTIONS: (1) Neghgible radiation. (2) Neghgble effect of conveyor velocity on boundary
layer development, (3) Plates are 1sothermal, (4) Neghgble heat transfer from sides of plate. (5)

Rey . =5x10°. (6) Constant properties.
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