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Simultaneous Estimation of L ocation and Strength of a Heat Sourcein a Functionally
Graded Plate by Inverse analysis

M. Shamsa M.R. Golbahar Haghighi P. Malekzadeh

Abstract In this article, an inverse algorithm based on the conjugate gradient method is applied to
estimate the unknown location and time-wise varying strength of the point and distributed heat source in
functionally graded rectangular plate from the knowledge of temperature measurements taken from the
boundaries of plate. It is assumed that no prior information is available on the functional form of time-
wise variation of the heat source strength so estimation process starts with an arbitrary initial guess. The
conjugate gradient method is employed for optimization process and the finite element method is applied
to solve the governing differential equations. Results show that the estimation of location and strength of
point heat source can be obtained with any arbitrary initial guesses.

Key Words Functionally Graded Materials, Heat Transfer, Conjugate Gradient Method, Inverse
Problems, Heat Source.
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