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A Numerical Analysis Study on Charging Conditions of Type IV High
Aspect Ratio Modular Hydrogen Storage Vessel
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jsw@ghi.re.kr Abstract >> In this study, in order to propose a modular method for type |V high

_ aspect ratio modular hydrogen storage vessel, a numerical analysis was con-
Rec.elved 30 December, 2022 ducted on the heat transfer behavior in series and parallel connection methods,
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Accepted 2 February, 2023 and the differences according to each connection method were reviewed.

Computational fluid dynamics software was used to check the internal temper-
ature and pressure values of the hydrogen storage container under charging
conditions. In terms of thermal safety when charging hydrogen gas, it was con-
firmed that the parallel modularization method was superior.
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Fig. 1. 3D modeling of type IV high aspect ratio hydrogen cylin-
der (a), serial type connection module (b), and parallel type
connection module (c)
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Table 1. Material properties for high-aspect ratio hydrogen
tank module

Properties PA (Liner)| CFRP |Stainless steel
1(31;‘;?3 1,100 | 1,540 | 7,930
Sp(e;li(f;gat 1,872 | 1,040 466
Therm:;‘vj;?‘gﬁ"ity 0334 | 12 25
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Table 2. Hydrogen gas charging condition

Initial pressure (bar) 20
Charging time (min) 7
Ambient temperature (K) 298
Pre-cooled charging gas temperature (K) 233
Mass flow (kg/min) 1.055
Specific heat at 25°C (J/kg-K) 14,310
Thermal conductivity at 25°C (W/m-K) 0.187
Outer wall convection (W/m*-K) 6
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Fig. 2. The results of static pressure after (a) 0.5 min, (b) 3 min
and (c) 7 min hydrogen gas charging for serial type connectlon
module and parallel type connection module
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Fig. 3. The results of the fluid temperature after (a) 0.5 min, (b)
3 min and (c) 7 min hydrogen gas charging for serial type con-
nection module and parallel type connection module
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Fig. 4. The results of maximum

temperature during hydrogen

gas charging for serial type connection module and parallel

type connection module
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Fig. 5. The results of (a) static pressure and (b) temperature
after 7 min hydrogen gas charging for serial type connection
module and parallel type connection module
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