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high-pressure hydrogen valves with Equal-Percentage (EQ%) flow characteristic
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sults showed strong agreement with the experimental values. Under hydrogen
gas conditions, the EQ% flow curve was also consistently reproduced, confirming
that water-based experiments and analysis can be reliably applied to the design
and evaluation of hydrogen valves in high-pressure environments.
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Fig. 1. Experimental device for Cv measurement

Journal of Hydrogen and New Energy <<



488 Equal-Percentage R EIIS| 12 A HHO| RF EM
L]

Fig. 2. Valve installation and device configuration
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Table 1. Flow coefficient for incompressible fluid Water

Open Inlet Outlet Flow

Position Pressure | Pressure (m3/h) Cv

(kPa) (MPa)
25% 92 18 0.009 0.01
50% 92 18 0.019 0.03
75% 93 18 0.064 0.09
100% 93 19 0.184 0.25
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Fig. 3. Needle valve 3D model

Fig. 4. Needle valve CFD model with EQ% characteristics

Fig. 5. Computational grid for numerical analysis
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Table 2. Boundary conditions and mesh information
Type of Fluid Hydrogen Gas
Inlet Pressure : 74 kPa
B
ounfiz.lry Outlet Pressure : 0 kPa
Condition
Temperature : 300 K
Turbulent Model SST k - omega
Mesh Information
Mesh Nodes 10,789,287
Mesh elements 3,917,906
Type Polyhedra
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Table 3. Comparison table of test and interpretation results

Valve Interpretation | Interpretation
Opening results results

ratio (Water) (Gas)

Test results
(Water)

25% 0.01 0.024 0.036

50% 0.03 0.049 0.08

75% 0.09 0.1 0.147

100% 0.25 0.245 0.475
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