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Abstract

This study presents an innovative design scheme for the defects of the existing mobile hydrogenation stations in the high fault risk,
low filling rate and limited function of a single gas unloading system. By introducing the double gas unloading system, this scheme
effectively reduces the risk of system failure, and significantly improves the continuous operation capacity and filling efficiency of
the hydrogenation station. In addition, an efficient hydrogen storage tank and an intelligent control system are integrated in the design
to further optimize the stability and safety of the hydrogenation process. This paper details the design principle and functions of key
components, and designs three operation modes for different market requirements, including rapid filling mode, energy saving mode
and emergency standby mode, to meet diversified application scenarios. This new design scheme not only improves the reliability and
flexibility of mobile hydrogenation stations, but also lays the technical foundation for its application in a wider range of fields and
promotes the further development of hydrogen energy infrastructure.
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