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Abstract

In this paper, we present a shape identification analysis about the cooling efficiency of a heater based on
the adjoint variable and the finite element methods. The purpose of this study is to obtain an identified
shape so as to approach the target radiation amount of the arbitrary boundary in the target shape. Also, the
shape gradient for this identification problem is derived by the first variation of the Lagrange function.
Reshaping is accomplished using a traction method that is proposed as a solution to the domain optimization
problems. The traction method is an algorithm for non-parametric shape optimization problems, and the
smooth shape can be obtained by using this method. Based on these considerations, we have constructed a
program code for shape identification analysis in thermal convection field. FreeFem++ was used to
calculate the identified shape.

Key Words : shape identification, finite element method, adjoint variable method, thermal convection field,
natural convection field
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