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Abstract >> The demand for research on materials with excellent cryogenic
strength and ductility has been increasing, particularly for applications such as
liquid hydrogen (20 K) storage tanks. To effectively utilize liquid hydrogen, a sys-
tem capable of maintaining and operating at 20 K is essential. Therefore, pre-
liminary research and verification of the cooling system are crucial. In this study,
a heat transfer analysis was conducted on a cooling system to meet the cryo-
genic environment requirements for cryogenic hydrogen chamber, which are
conducted at liquid helium temperatures (4 K). The cooling mechanism in a heli-
um cooling system was examined using numerical analysis. The numerical cool-
ing trends were compared with experimentally obtained cooling results. The
good agreement between numerical and experimental results suggests that the
numerical approach developed in this study is applicable over a wide range of

cryogenic systems.
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Table 1. The numerical conditions for cryogenic cooling analy-
sis in cryogenic chamber

Contents Values
Specimen thickness (mm) 10
Specimen width (mm) 10

inlet constant pressure of liquid helium (kgf/cmz) 5,7,10
initial temperature (K) 100
inlet temperature of liquid helium(K) 42
Gauge length (mm) 50
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Fig. 4. Comparison between experimental and numerical re-
sults
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