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Abstract

Topology design optimization is a method to determine the optimal distribution of
material that yields the minimal compliance of structures, satisfying the constraint of
allowable material volume. The method is easy to implement and widely used so that it
becomes a powerful design tool in various disciplines. In this paper, a large—scale topology
design optimization method is developed using the efficient adjoint sensitivity and optimality
criteria methods. Parallel computing technique is required for the efficient topology
optimization as well as the precise analysis of large—scale problems. Parallelized finite
element analysis consists of the domain decomposition and the boundary communication.
The preconditioned conjugate gradient method is employed for the analysis of decomposed
sub—domains. The developed parallel computing method in topology optimization is utilized
to determine the optimal structural layout of human powered vessel.
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