
PROBLEM 3.80

KNOWN: Cylindrical and spherical shells with uniform heat generation and surface temperatures.

FIND: Radial distributions of temperature, heat flux and heat rate.

SCHEMATIC:

ASSUMPTIONS: (1) One-dimensional, steady-state conduction, (2) Uniform heat generation, (3)
Constant k.

ANALYSIS: (a) For the cylindrical shell, the appropriate form of the heat equation is

1 d dT q
r 0

r dr dr k
 

 
 
 


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Applying the boundary conditions, it follows that
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which may be solved for
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With q k dT/dr   , the heat flux distribution is
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PROBLEM 3.80 (Cont.)

Similarly, with q = qA(r) = q (2rL), the heat rate distribution is
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(b) For the spherical shell, the heat equation and general solution are
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Applying the boundary conditions, it follows that
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With q (r) = - k dT/dr, the heat flux distribution is
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and, with q =  2q 4 r , the heat rate distribution is
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