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Promoting the Utilization of Hydrogen Energy

Development of High-Pressure Hydrogen Valve for Portable Hydrogen Cartridges
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We developed a high-pressure hydrogen valve for portable hydrogen cartridges to enable the safe and
easy supply of hydrogen. The valve enables users to attach and detach the portable hydrogen cartridge
to and from appliances, such as hydrogen cookers, whenever necessary. The valve incorporates a fail-
safe mechanism that automatically limits hydrogen leakage in the event of a malfunction. We selected
materials compliant with relevant regulations for the valve and conducted elastoplastic analysis to verify
pressure resistance. The dimensions and geometry of the internal flow passage were optimized to
achieve the required hydrogen flow rate while limiting stress concentrations, thereby meeting the required
pressure resistance. Furthermore, sealing technologies established through the mass-production of high-
pressure hydrogen valves enabled the valve to meet sealing requirements, including during cartridge

attachment and detachment.
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Portable hydrogen cartridges and the cartridge valve
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Hydrogen supply mechanism of the cartridge valve
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Configuration of the valve for portable hydrogen cartridges
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Elastoplastic analysis of the intersecting-hole region
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Fatigue limit diagram
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