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A Numerical Analysis Study of Hydrogen Valve to Flow Characteristics
by Fluid Temperature Variation for Mobile Charging Equipment
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kiyung625@dau.ac.kr Abstract >> Global efforts to reduce carbon emissions have focused attention on

_ the development of hydrogen energy and the development of various hydrogen
E:\fi‘:‘e’zd 29’“3‘52:2232522 mobility requires mobile hydrogen charging stations. In this study, the flow char-
Accepted 12 December, 2022  acteristics of the flow control hydrogen valve for mobile hydrogen charging equip-

ment were studied according to the temperature change of hydrogen gas. The in-
let pressure was 100 MPa, the outlet pressure to 70 MPa, and temperature con-
dition was set -40°C to 85°C. As a result, the difference in the valve flow co-
efficient, which determines the capacity of the valve, showed a difference within
5% depending on the temperature.
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Fig. 1. 3D model of hydrogen valve
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Fig. 2. CFD model of hydrogen valve

Fig. 3. Computational grid for numerical analysis

Table 1. Boundary conditions and mesh information

Type of fluid Hydrogen gas
Inlet pressure: 100.0 MPa
]:c(:rlll(rili(tif;r}ll Outlet pressure: 70.0 MPa
Temperature: -40C to 85C
Turbulent Model Shear stress transport
Mesh information
Mesh nodes 358,622
Mesh elements 134,791
Type Polyhedra
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Table 2. Fluid temperature increase and flow coefficient of hy-
drogen valve

Temp. prz;lsel:re p?el;tslze FI?W Cv

(K) (MPa) wpay | ™D

223 94.2 70.0 11.16 0.074
253 93.8 70.0 11.24 0.075
273 94.1 70.0 11.95 0.076
293 94.3 70.0 12.06 0.078
313 94.1 70.0 12.49 0.078
333 93.9 70.0 12.84 0.078
353 94.0 70.0 13.43 0.079
358 94.0 70.0 12.89 0.080
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