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[ Abstract ] Amid the trend toward larger-scale and more efficient green hydrogen production equipment, enhancing the performance

of large-scale alkaline anion exchange membrane (AEM) electrolyzers has become a core industry focus. The flow field

structure directly determines mass transfer efficiency and operational stability. This study examines the working

mechanisms of large-scale AEM electrolyzers, analyzes the coupling relationships between flow field configurations,

flow channel parameters, and internal mass transfer processes, and elucidates how different flow field designs affect

material distribution, reaction uniformity, and output performance. It identifies current challenges in AEM electrolyzer

flow field design—including uneven material distribution, localized flooding/starvation, excessive pressure drop losses,

and inadequate structural compatibility — and proposes improvement strategies encompassing configuration

optimization, parameter tuning, multi-field coordination, simulation validation, and process adaptation. The aim is to

enhance the compatibility between flow field structures and mass transfer processes, improve energy conversion

efficiency and durability of large-scale AEM electrolyzers, and advance the high-quality development of large-scale

green hydrogen production systems.
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