Chapter 16 Problem 65 f

Given
D=15em =0.15m
r=0.075m

[=65cm=0.65m
P =34 kW = 34000 W

Solution
What is the temperature of the log?

First find the surface area of the log. Each end of the log will have the area of a circle.
Aeng = mr? = 7(0.075 m)? = 0.0177 m?
The side of the cylinder has an area of
Agige = 277l = 27(0.075 m)(0.65 m) = 0.306 m?
The total surface area of the log is then
A = Agige + 2A0ng = (0.306 m?) + 2(0.0177 m?) = 0.341 m?
From the Stefan-Boltzmann equation we have
P =cocAT*

Assuming emissivity is 1, then the temperature is

p\ VA 4 1/4
(PN 34000 W 1150 K
oA (5.67 x 108 W/m? - K4)(0.341 m?)
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