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Sensitivity Analysis and Design Optimization Methods for Problems of Heat
Transfer with Phase Change
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Abstract

The design optimization and sensitivity analysis methods for the problems of transient heat transfer with phase change
have been researched in the paper. On the basis of phase-change temperature field solution with the finite el ement, time
difference, and equivaent heat capacity methods, the numerical method to compute the first-order derivatives of
temperature with respect to design variables is proposed. Two computational schemes of the direct method and the adjoint
method have been given, and their characteristics have been discussed. The optimization model and algorithm are built for
the transient temperature filed with phase change. These methods have been implemented within the software JIFEX for
finite element analysis and design optimization. The numerical results of example problems are given to illustrate the
accuracy of sensitivity analysis and the effectiveness of design optimization.
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