PROBLEM 2.13
KNOWN: Temperature distribution in solid cylinder and convection coefficient at cylinder surface.

FIND: Expressionsfor heat rate at cylinder surface and fluid temperature.

SCHEMATIC:
L/ Tir)=a+br?
r /
>
h o™
>

ASSUMPTIONS: (1) One-dimensional, radial conduction, (2) Steady-state conditions, (3) Constant
properties.
ANALYSIS: The heat rate from Fourier’s law for the radial (cylindrical) system has the form
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Substituting for the temperature distribution, T(r) = a+ br2,
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At the outer surface ( r =rg), the conduction heat rate is
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Substituting for qr:ro and solving for T,
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