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This paper presents a topology optimization method using the lattice kinetic scheme

for fluid dynamics problems. In the presented method, the optimization problem and

its adjoint equation are formulated based on the Boltzmann equation, and the design

sensitivities are precisely obtained without the use of matrix operations. Based on these

formulations, we construct a level set-based topology optimization method incorporating

a fictitious interface energy for the design of a fluid channel that minimizes the pressure

drop. Furthermore, a three-dimensional numerical example is provided to confirm the

validity of the presented method.
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Fig.1 3D15V model
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Fig.2 Fixed design domain D and level set function ¢
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Fig.3 Design settings and optimal configuration
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