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Numerical Analysis of the Thermal Insulation Performance of a Liquid
Hydrogen Storage Vessel with Multi-Layer Insulation
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yclim@ync.ac.kr Abstract >> In this study, the thermal insulation performance of a liquid hydrogen

(LH,) storage vessel equipped with multi-layer insulation (MLI) was numerically
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Accepted 14 November, 2025  Perature distribution, temperature variation in the head and cylindrical regions,
boil-off rate (BOR), and overall heat transfer rate were analyzed. As the MLI thick-
ness increased, a more distinct temperature distribution and a wider temper-
ature gradient layer were observed. The presence of MLI also reduced the effec-
tive thermal conductivity, resulting in a milder temperature gradient and smaller
temperature variation inside the LH, storage vessel. Under the MLI 20-layer con-
dition, the BOR of Case 1 (5.35%/day) showed an approximately 30% reduction
compared to that of Case 2 (7.63%/day). Furthermore, under the MLI 40-layer
condition, the BOR of Case 3 (5.23%/day) showed more than a threefold reduc-
tion compared to that of Case 4 (15.77%/day).
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Fig. 1. Geometry of the liquid hydrogen storage vessel
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Fig. 2. Mesh of the liquid hydrogen storage vessel
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Viscous model

Laminar

Working fluid

Liquid Hydrogen

Initial Temperature (Fluid) 20K
Heat transfer coefficient 5 W/m’K
Vessel STS 316
Pipe STS 316
Support GFRP
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Fig. 3. Results of temperature distributions in the liquid hydro-
gen storage vessel for cases 1-4
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