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To prevent environmental pollution and mitigate global warming, the use of fossil fuels such as oil and natural gas which

generate greenhouse gases has been gradually decreasing. In line with the worldwide pursuit of carbon neutrality and the

transition to sustainable energy systems, hydrogen has emerged as one of the promising clean energy carriers. Among

various alternative fuels including methanol and ammonia, hydrogen has attracted particular attention because it

generates energy through combustion without emitting carbon compounds. While gaseous hydrogen has been widely

investigated for its combustion behavior, liquefied hydrogen poses additional challenges due to its cryogenic temperature

and handling complexity. For large-scale transportation and storage, hydrogen must be liquefied to reduce its volume

significantly, making it suitable for long-distance shipping or aviation applications. However, liquid hydrogen introduces

engineering challenges distinct from gaseous hydrogen. Its cryogenic temperature drives boil-off and pressure build-up,

demands robust insulation and ventilations, and can induce material embrittlement and thermal stresses in tanks.

Furthermore, sloshing can cause excessive loads, posing structural stability problems in dynamic operations. Therefore,

numerous experimental studies have been conducted by international research institutions to better understand and

mitigate the potential risks associated with liquefied hydrogen leakage. In this study, major European projects related to

liquefied hydrogen - such as SH2IFT, PRESLHY, ELVHYS, and other related initiatives - were systematically reviewed and

analyzed. Each project has provided important insights into hydrogen behavior under cryogenic conditions, release

dynamics, and ignition characteristics. Based on a comparative assessment of these projects, the limitations of existing

experimental approaches were identified. This study aims to propose future experimental directions essential for the safe

operation of liquefied hydrogen storage tanks.
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