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Fig.1 Structure of industrial power-to-hydrogen device
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Fig.2 Framework of coupled multiphysics fields in

power-to-hydrogen device
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Fig.3 Distribution diagram of multiphysics
fields in AWE cell
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Table 1 Summary of modeling of

activation overvoltage
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Table 3 Summary of mass transfer model
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Review on multiphysics modeling and regulation of power-to-hydrogen electrolyzer
HU Kewei, LI Hao, WANG Chuang, HUANG Danji,ZHONG Zhiyao, Al Xiaomeng, FANG Jiakun
(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)
Abstract : There are many physical quantities such as current, temperature and flow rate in the power-to-
hydrogen device distributed in the electrolytic cell in the form of dual coupling of energy and matter, and
the efficient operation of the equipment is inseparable from the precise analysis and coordinated control of
the internal multiphysics fields. The multiphysics modeling and regulation of power-to-hydrogen device are
reviewed. The coupling mechanism of multiphysics processes,such as heat transfer, mass transfer and dipha-
sic flow,is revealed. The modeling strategies, the research bottlenecks and the development trends of each
physical field are reviewed respectively. At the same time, applying magnetic field and light field to the
electrolytic cell can effectively monitor or regulate the internal multiphysics processes. The flow field moni-
toring principle of external light field and the control technology of external magnetic field are introduced
respectively. Finally, the key technologies and development directions of the research on internal field mo-
deling and external field regulation of power-to-hydrogen device are summarized, in order to provide gui-

dance for the development of multiphysics field research of power-to-hydrogen device.
Key words: power-to-hydrogen; multiphysics;heat transfer;mass transfer;diphasic flow;optical monitoring; mag-

netic control
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Table Bl Main parameters for diphasic flow
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