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Inert Gas as a Working Fluid in a Receptacle for Hydrogen Charging
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chsohn@sejong.ac.kr Abstract >> Hydrogen electric vehicles require dedicated components different

Feceived 16 A from those needed for traditional internal combustion engines. In particular, the

stii';'z 13 S:i:;‘qsgfgo% receptacle used for refueling the hydrogen tank operates under low temper-

Accepted 4 October, 2024 atures and high pressures. Due to hydrogen's characteristics, experiments using
it under actual operating conditions pose significant risks, necessitating alter-
native experiments with inert gases at room temperature and atmospheric
pressure. This study conducted a numerical analysis of the internal flow within
the receptacle to understand the relationship between results obtained using
hydrogen and inert gases under identical conditions. Numerical analysis results
were obtained using hydrogen and two inert gases under various pressure, ve-
locity, and flow conditions, including actual operating conditions(700 bar,
-40°C). The analysis revealed that the differential pressure of each gas is closely
related to the dynamic pressure, enabling the prediction of hydrogen differential
pressure using inert gases.
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Fig. 1. Schematic diagram of the experimental setup
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Fig. 2. Experimental raw data. (a) Hydrogen. (b) Nitrogen
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