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Abstract 1 7 1 9 3 7

The objective of this thesis is to study the heat conduction and temperature
distribution phenomena in aluminum fins that subjected to a time-dependent
temperature input and discrete times. Two different types of fin are considered, one with
uniform cross-section and the other with non-uniform cross-section. The second-order
one-dimensional wave equation which obtained from the hyperbolic heat conduction
equation is used for fin analysis and its results are compared with the numerical
solutions obtained by using MATLAB.

it is found from the numerical results by a finite difference method that the
temperature distributions are satisfied for both rectangular and long solid cylinder fins in
comparison with analytical results. The fundamental frequencies of thermal resonance
are 7599.71 and 4963.72 rad/s for long solid cylinder and rectangular fins, respectively.
The temperature distribution in the longitudinal fin of triangular profile is similar to the
long solid cylinder fin for the same input frequency applied to both fins. However, the
thermal resonances do not occur in annular fins of rectangular and triangular profiles for
applying the same input frequency as the long solid cylinder fin but are found to happen
for using the frequencies of 3799.60 and 6636.00 rad/s for annular fins of rectangular
and triangular profiles, respectively.
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