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Data-driven topology optimization for designing of flow fields in redox flow
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The next-generation large-scale energy storage system for renewable energies
such as wind and solar power is attracting attention, and the Redox Flow Battery (RFB) is being
considered as a potential solution. However, further improvements in charge and discharge
performance are required for its practical application. In this study, considering that the flow
channel structure inside the RFB strongly affects its charge and discharge performance, our aim was
to create an innovative flow channel structure that could lead to the ultra-high performance of the
RFB by employing mathematical optimization methods. As a specific approach, we developed a
data-driven topology optimization incorporating an electrochemical reaction model based on realistic
assumptions and conducted numerical experiments to validate the effectiveness of the proposed
design solutions.
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