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Abstract >> In this study, a theoretical analysis was conducted on the efficiency
of liquid hydrogen production by utilizing the characteristics of cryo-coolers and
the thermodynamic properties of gaseous and liquid hydrogen. In particular, by
considering the enthalpy difference under varying pressures at the same cooling
capacity, the efficiency of liquid hydrogen production was evaluated under differ-
ent geometric vessel configurations. The theoretical analysis revealed that as
pressure increases, the latent heat of liquid hydrogen decreases, allowing more
liquid hydrogen to be produced with the same cooling capacity. Compared to 1
bar, the production efficiency improved by approximately 22% at 10 bar, while
the volumetric production yield increased by about 75%. It was also found that
larger vessel diameters and heights led to reductions in charging rate and liquid
hydrogen level. As the production time increased, the charging rate was grew lin-
early, with the production enhancement effect being more pronounced under
higher pressure conditions.

Key words : Cryo-cooler(2X-2 H57]), Liquid hydrogen(H x| 44), Production
efficiency(®§ At £8), Fi ||Ing level(5X2), Vessel pressure (27] o)
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Table 2. Thermodynamic properties of hydrogen at different
tank pressure

Cryostat & Tank Pressure @ 1 bar

LH, Temperature 204K
Sensible heat 650.6J/g
Latent heat 448.5 /g
Total heat 1099 J/g
Cryostat & Tank Pressure @ 10 bar
LH, Temperature 31.13K
Sensible heat 661.2J/g
Latent heat 23421)/g
Total heat 895.5J/g
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