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This research develops a novel topology optimization method for optimum design of micro water generator
based on the level set method and lattice Boltzmann method.

Topology optimization, in which a structural optimization problem is replaced by a material
distribution problem, enables topological changes such as the generation of new holes in the design
domain during the optimization process, in addition to changes in the boundaries of a structure

On the other hand, flow inhigh Reynolds number regimes, however, has seldom been treated in previous
research on topology optimization for fluid problems, due to the nonlinearity of the convection
term in the Navier—-Stokes (NS) equation. This is especially problematic in cases of high Reynolds
number flows such as turbulent flow, when numerical calculation incurs enormous computational cost.
Furthermore, a traditional approach based on the finite element method (FEM) is difficult to
implement in two—phase flow problems because the finite elements are poorly suited to expressing
both the interfaces between the different phases and the intricacies of fluid mixing during flow.
In the field of computational fluid dynamics, the LBM is a new approach for calculating viscous flow
behavior that replaces the classical formulation based on the Navier-Stokes (NS) equation. Since the
LBM is formulated with a linear equation rather than the nonlinear NS equation, numerical solutions
can be stably obtained. Moreover, the explicit scheme of the LBM makes it suitable for implementing
large-scale parallel computations

In this research, to overcome above issues, we construct a new topology optimization methodology using
the level set method and LBM. That is, the topology optimization algorithm is constructed for a fluid
problem-using LBM. We confirmed that Clear optimal configurations for two— and three-dimensional fluid
design problems are obtained based on the problem topology optimization method.




