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A Study of Periodic Heat Transfer in a Fin

Yang Xiangxiang He Hongzhou
(Hua Qiao University)
Quanzhou 362011, Fujuan, PRC

Abstract A study is made on the heat transfer in fin with periodic variation of base temperature.
separation of variables is used for decomposing and combining the established governing
differential equations; while numerical calculation is used for solving them. The principle of
invariant imdedding is applied to its steady component; while the method of superposition is
applied to its oscilatory component. The whole solving process is non-iterative.

For a fin of certain shape, the heat transfer process is governed by three dimensionless
parameters; characteristic parameter N of heat transfer in the fin; frequency parameter B of
temperature fluctuation; and amplitude parameter e of temperature fluctuation. A discussion is
devoted to the effects of these parameter changes on temperature distribution and heat flow rate
and efficiency of the fin. The results are of practical significance for guiding engineering design

as well as theoretical value.

Key words fin, separation of variables, principle of invariant imbedding, method of

superposition.
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