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Development of an optimum structural design method for a fluid device using
multiphysics effects

Nishiwaki, Shinji
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Moving Particle Semi-implicit MPS

In this research, the basic theory of a topology optimization method that

can consider physical changes and the coupled relation between fluid and structural domains based on
the Moving Particle Semi-implicit MPS method was constructed as part of the development of an
optimum design method for a smart blade structure that has a potential function to automatically
change the blade shape to an optimum form depending on the flow velocity and fluid pressure. Since
construction of the basic theory for the structural problem was essentially complete before this
research project was started, we focused on the fluid mechanics problem when constructing the
topology optimization theory and implementation method. Furthermore, the numerical results obtained
by the MPS method were compared with topology optimization results based on the Euler method.
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