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Flow Analysis of Check Valve for Hydrogen Vehicle Refueling Line
Kyongtaek Park, Kyeongmo Yeo, Taejo Park, Byeongroo Kang
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Abstract : The high pressure hydrogen gas refueling system is required for fuel cell vehicle. In

this paper, a commercial computational

fluid dynamics (CFD) code,

FLUENT 1s adopted to

investigate the gas flow characteristics inside the check valve for various refueling and tank
pressures. The results showed that the choking phenomena can occur for certain refueling
pressures, therefore refueling processes should be divided by multiple stages. And a design
method to prevent the seal departure problem which reported in CNG usages is required.
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Fig.1 Schematic of power generation system in FCV
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Fig. 2 Schematic: of FCV fuel supply line
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Fig. 3 Example of hydrogen refueling process
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Table. 1 Properties of Hydrogen

p,, kg/m’

Cp, JkgK | Viscosity, kg/m's
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Fig. 6 Static pressure distribution, inlet :
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Fig. 8 Mach number distribution, inlet : 70bar,
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Fig}. 10 Mach number distribution, inlet :
700bar, outlet : 600bar
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Fig. 11 Variation of massflow rate with
charging pressure difference, inlet : 70bar
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Fig. 12 Variation of massflow rate with
charging pressure difference, inlet : 700bar
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