PROBLEM 3.90
KNOWN: Geometry and boundary conditions of a nuclear fuel element.

FIND: (@) Expression for the temperature distribution in the fuel, (b) Form of temperature
distribution for the entire system.

SCHEMATIC:
Nuclear fuel Ke
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ASSUMPTIONS: (1) One-dimensional heat transfer, (2) Steady-state conditions, (3)
Uniform generation, (4) Constant properties, (5) Negligible contact resistance between fuel
and cladding.

ANALYSIS: (@) Thegeneral solution to the heat equation, Eq. 3.44,
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Theinsulated wall at x = - (L+b) dictates that the heat flux at x = - L is zero (for an energy
balance applied to a control volume about thewall, Ej, = Eqyt =0). Hence
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The value of Tg 1 may be determined from the energy conservation requirement that
Eg = dcond = dcony OF On aunit area basis.
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PROBLEM 3.90 (Cont.)

Hence from Eg. (1),
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Hence, the temperature distribution for (-L <x<+L) is
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(b) For the temperature distribution shown below,
dT/dx=0, T=Tax
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(dT/dx) is const.
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