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Fig.4 Fitting curves of Nu under the same heat loss rate
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Research on cryogenic Four-zone storage model of liquid
hydrogen based on Nusselt number
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Abstract: Aiming at the impact of thermal stratification on storage, the Four—zone storage model

is proposed and Helmholtz energy equation is used to calculate the thermal properties of hydrogen

in the study. According to different experimental conditions, the Nusselt number correlation

formula is proposed, and the heat transfer coefficient of condensation surface is modified, and the

modified Four—zone model is built. Compared with the experimental data, the error of the modified

model is less than 3%, which has higher accuracy. On this basis, the influence of different filling

ratio on self—pressurized storage is studied. The result shows that with the increase of filling ratio,

the self —pressurized rate of storage tank first slows down and then becomes faster. There is an

optimal filling ratio when liquid hydrogen is stored at low temperature, which makes the safe

storage time the longest.

Keywords: liquid hydrogen; Helmholiz energy equation; Nusselt number; cryogenic storage
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