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[RRBZE Brief summary of your presentation]

Topology optimization is the most flexible optimization method, which can not only modify the shape of an object
but also allow the connectivity of the object to change. This method has been applied to a variety of engineering
optimization problems. However, the application to flow problems was later than other applications due to numerical
instabilities.

Conventional topology optimization generally explores the optimal solution by the gradient-based method
according to the sensitivity of an objective function. However, the gradient-based method tends to get stuck to the local
optima rather than the global optimum. On the other hand, Evolutionary Algorithm (EA) is one of the metaheuristic
optimization methods, which is more capable to explore the global optimum. However, EA requires numerous function
evaluations to realize population-based multipoint simultaneous exploration. Thus, EA is not efficient to solve the
optimization problems with expensive calculations (e.g. Computational Fluid Dynamics (CFD)) for function evaluation
if EA is employed solely.

Thus, it requires much expensive computational cost (i.e., large population and many generations) to obtain
competitive solutions. In this case, surrogate models are effective to reduce computational cost required for function
evaluation. This model approximates the response of each objective or constraint function to design variables in an
algebraic expression.

In order to find a global optimum effectively, a global optimization method for topology optimization using a
genetic algorithm assisted by the Kriging surrogate model is proposed in this study. To validate the global topology
optimization methods applied to flow problems, this research works on two single-objective optimization problems,
each of which is to minimize pressure loss or to maximize heat transfer, and one multi-objective optimization problem
to minimize pressure loss and to maximize heat transfer of flow channels. The proposed method resulted in an
agreement with previous study in the single-objective problems in its topology, and achieved global

exploration of non-dominated solutions in the multi-objective problem.
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® Efficient Global Optimization method for multipoint airfoil design
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® Application of Surrogate-based Optimization Techniques to Aerodynamic Design Cases
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® Topology Optimization of GPUGP
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