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Development of Numerical Analysis Technology on the Evaluation Device
for Cryogenic Solidified Hydrogen and Sub-cooled Liquefied Hydrogen

YOUNG MIN SEO, HYUN WOO NOH, TAE HYUNG KOO, DONG WOO HA, ROCK KIL KO'

Hydrogen Electric Research Team, Electric Mobility Research Division, Korea Electrotechnology Research Institute, 12
Jeongiui-gil, Seongsan-gu, Changwon 51543, Korea

TCorresponding author :
rkko@keri.re.kr Abstract >> In this study, we developed a numerical analysis technique for an

evaluation device for cryogenic solidified hydrogen and sub-cooled liquefied hy-
Received 17 April, 2025 drogen generated from liquid hydrogen through heat exchange of helium gas.
Revised 13 May, 2025 ) . o
Accepted 9 June, 2025 The helium was was selected as a heat exchange medium to cool the liquid hy-
drogen, and hence a spiral-shaped indirect heat exchanger was manufactured to
increase the efficiency of heat exchange. According to the analysis of the solid-
ification mechanism, this study analyzed the production amount of solidified hy-
drogen and its influence on the mass flow rate and the cryogenic temperature of
helium gas. It was confirmed that the mass flow rate had a significantly greater
effect on the production amount of solidified hydrogen than the inlet temperature.

Key words : Numerical simulation(4=X| 3 ), Solidification/melting model(SZ/
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Fig. 1. Experimental setup for cryogenic solidified hydrogen
and subcooled liquefied hydrogen evaluation device
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Fig. 4. Grid distribution
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