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Development of design and estimation method for hydrogen storage vessels based on
multi-scale analysis
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The purpose of the study is to develop a design and estimation method for
hydrogen storage vessels with Fiber Reinforced Plastics (FRP). The scale of FRP can be classified into
gicr?, mgso, and macro structures, and the numerical analytical method in each structure had been

eveloped.

In micro structures, flow behaviors of fiber and resin were evaluated with the moving particle method,
and the failure envelope was estimated with considering the randomness of fiber arrangement. In meso
structures, mechanical characteristics and vibration damping behaviors for woven composites were
estimated with the mesh superposition method. In this method, the numerical models were separated into
fiber and resin parts, and can estimate the behaviors of each part by one operation. In macro structures,
the numerical models of hydrogen storage vessels were generated and the structural analysis was carried
out. As the results, the effects of shape of components on CFRP layer can be estimated.
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Fig.1 Numerical model (Resin and 50 Fibers)

Table 1 Parameter of press model
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Fig.2 Analysis result of resin and fiber flowage
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Fig.3 Analysis result of pressure distribution
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Fig.4 Numerical model (5 fibers)
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Fig.5 The amount of movement of the fiber at 0.045s
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Fig.6 Obligue random unit model
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Fig.7 Random unit model (N=50)
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Table 2 Mesh-superposition model
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Table 3 Vibration mode shape
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