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Abstract >> This study conducted numerical simulations with the purpose of ana-
lyzing the impact of variations in outlet pressure conditions under extreme tem-
perature conditions on the fluid dynamics and performance of a check valve uti-
lized in hydrogen refueling systems. Under the extreme temperature conditions,
changes in outlet pressure conditions of the check valve were investigated to an-
alyze velocity distributions, pressure distributions, and temperature distributions
in the operational and connection regions. The analysis results indicated that
changes in outlet pressure had a significant influence on the internal temper-
ature variation of the check valve. Furthermore, due to density variations in the
connection region caused by the cooling effect of excessively cooled hydrogen,
a bias in the primary flow direction towards the lower part of the valve outlet was
observed in the outlet area. Through a comparison of the results of the valve's in-
herent flow performance, represented by the flow coefficient, it was observed
that when the pressure difference between the inlet and outlet was below 0.37
MPa, sufficient flow was not ensured.

Key words : Flow coefficient(3- &%), Flow deflection(8-5 E g}, Hydrogen charging
system(£A £HM A|AHL) Pressure drop(Y& 7Z5}), Temperature
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Fig. 2. Pre-processing for flow analysis
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Table 1. Analysis conditions for check-valve flow

Content Conditions
Turbulence model k-€
Working fluid Hy, N,
Temperature (K) 233,298, 363

Inlet pressure (MPa) 323

Outlet pressure (MPa) 1.86, 2.36,2.86
Opening ratio (%) 100
Check valve length (mm) 150
Inlet diameter (mm) 11.9
Outlet diameter (mm) 12.1
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Table 2. Cy analysis results in all analysis conditions

Cv
. Temperature (K)
Pow (MPa)| Fluid

233 298 363
H, 0.172 0.172 0.17

1.86
N, 0.178 0.174 0.173
H, 0.157 0.159 0.163

2.36
N, 0.165 0.161 0.161
H, 0.150 0.148 0.148

2.86
N, 0.151 0.149 0.148
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