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Flow cells, which adopt flowable materials as energy carriers, offer the advantages of decoupled

energy and power, flexible design, good scalability and site-independence. They are regarded as the key

technologies to promote long-term energy storage, support large-scale grid integration of renewable

energy, build novel power systems, and achieve dual carbon goals. Based on the 311th Shuangqing Forum

hosted by National Natural Science Foundation of China, this paper introduces the significance of energy

storage, and summarizes the classification and recent advances of flow cells. Attentions are then focused on

the coupled thermophysics and chemical engineering issues in flow cells to discuss effective strategies to

simultaneously improves their transport and electrochemical performances. Additionally, recommendations

for promoting the development of flow cells in the future are provided.
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