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Structural Optimization for Maximizing Charging/Discharging Efficiency of

Redox Flow Batteries
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Redox Flow Battery (RFB) is a rechargeable battery that has attracted attention as a next-—

generation storage system. It is well-known that achieving high power density is a critical issue

for commercialization of RFBs. In this study, we construct a structural optimization method for

maximizing the power density of RFBs. To realize this, we focus on generating a freeform flow

fields via topology optimization, which is a powerful design methodology based on mathematical

optimization technique. The goals of our study are 1) constructing topology optimization for the

flow fields of RFBs on the basis of standard topology optimization approach, namely, density

approach, 2) developing a data—driven based topology optimization and applying it to a RFB design

problem. Through these numerical investigations, we revealed that the interdigitated flow field

is a promising flow field design of the RFB under the investigated operating conditions.
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