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Shape Optimal Design of a 2-D Heat Transfer System
with the Isoparametric Finite Element
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Abstract

In this study a method of shape optimization is applied to two dimensional heat transfer system.
For this the optimization problem is defined in a functional form including cost, constraints and
the system governing equation. Then the material derivative concept in continuum mechanics
and the adjoint variable method are employed for the shape design sensitivity analysis. With the
sensitivity analysis results, an optimum is sought with the gradient projection optimization
algorithm. The two dimensional isoparametric finite elements are used for accurate analysis and
sensitivity calculations.

The above method is employed to find the boundary shape to achieve a desired temperature
distribution along a segment of the boundary subject to the maximum area constraint.
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