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Abstract

Because hydrogen has very low density, a different storage method is required to store the same amount of
energy as fossil fuel. One way to increase the density of hydrogen is through liquefaction. However, since
the liquefied temperature of hydrogen is extremely low at —252 °C, it is easily vaporized by external heat
input. When liquid hydrogen is vaporized, a self-pressurizing phenomenon occurs in which the pressure inside
the hydrogen tank increases, so when designing the tank, this rising pressure must be carefully predicted.
Therefore, in this paper, the internal pressure of a cryogenic liquid fuel tank was predicted according to the
liquid hydrogen filling ratio. A one-dimensional thermodynamic model was applied to predict the pressure rise
inside the tank. The thermodynamic model considered heat transfer, vaporization of liquid hydrogen, and fuel
discharging. Finally, it was confirmed that there was a significant difference in pressure behavior and
maximum rise pressure depending on the filling ratio of liquid hydrogen in the fuel tank.
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Fig. 1 Concepts of hydrogen tanks in Aircraft
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Fig. 3 Comparison of tank pressure for evaporation
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Fig. 4 Comparison of tank pressure for discharging
model
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