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A Numerical Study on Discharge Capacity Prediction and Flow
Characteristics of Pressure Safety Valve for Hydrogen Refueling Stations
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eunha@kotmi.re.kr Abstract >> Hydrogen gas utilized in hydrogen refueling stations (HRSs) is typi-

_ cally compressed and stored at a high pressure of 70 MPa. As environmental
Ezszzzd ; 'J\ﬁiyééooz 266 conditions fluctuate, the internal pressure varies accordingly. To mitigate over-
Accepted 23 June, 2026 pressure hazards, pressure safety valves (PSVs) are employed to maintain sys-

tem safety and pressure stability. In this study, computational fluid dynamics
(CFD) was conducted to analyze the discharge capacity of a 90 MPa ultra-high-
pressure hydrogen gas PSV and to investigate the variations resulting from two
gas model settings.
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Fig. 1. Nomenclature of a pressure safety valve
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Fig. 2. 3D geometry of the PSV system: (A) external view,
(B) cross-sectional view

Fig. 3. Extracted fluid domain
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Table 1. Boundary conditions
Number Parameter Value
1 Working Fluid Hydrogen (H,)
2 Outlet Pressure 101.3 kPa
3 Inlet Pressure 90 MPa
4 Outlet Temperature 26.85°C (300 K)
5 Inlet Temperature -40°C
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