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A Numerical Study on the Opening Characteristics of High Pressure
Hydrogen Valves
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sangmin.kim@nhyundai-kefico.com Abstract >> The high-pressure hydrogen valve is intended to supply hydrogen

_ charged at high pressure in the hydrogen tank to the fuel cell stack, which de-
gz\izgzd Z? Zif;g::’;g;szs compresses high-pressure hydrogen gas to low pressure and primarily limits the
Accepted 13 December, 2023  €xcessive flow. It consists of a pilot valve, a main valve, and a excessive flow valve

to operate in a wide pressure range from 2 to 70 MPa of charging pressure. The
opening characteristics of the valve were confirmed by computation fluid dynam-
ics applying the moving grid technique. The behavior of the valve was predicted
by predicting the force acting on the valve over time. In addition, the difference
in behavior according to supply pressure was compared.
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Table 1. High pressure hydrogen valve specification

Position Top of hydrogen storage tank

Working temperature -40°C to 90°C

Excessive Flow Valve

Pilot Valve

Fig. 1. Cross section view of high pressure valve
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Normal: 70 MPa

Working pressure Maximum: 87.5 MPa

Min. flow rate 110 NLPM

Solenoid valve Differential pressure, normal closed

Working Pressure: 1.2 MPa

EFV
Flow rate @ closed: 40 NLPM
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Table 2. Numerical scheme

Numerical method

Scheme / Model

Solver

Pressure based solver

P-V coupling

SIMPLEC

Spartial
discretizat-ion

Density

Momentum

Turbulent

Energy

2nd order upwind

Turbulence model

Realizable k-e model
with enhanced wall treatment
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