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Wave Focusing Effect by Submerged Horizontal Plates in Regular Waves
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Abstract : A submerged crescent plate is a thin, flat structure placed horizontally below the water’s surface. The direction of ocean

waves is manipulated by altering their velocity as they propagate over the plate, causing refraction. In this study, the possibility of

obtaining energy more efficiently by placing an underwater crescent plate with a wave-focusing effect in front of a wave energy

generation device was investigated. Additionally, the angle of the crescent plate was adjusted to adapt to the seasonal fluctuation

characteristics of actual ocean areas.
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Figure 1 Annual frequency of Figure 2 Accumulation of

wave height and period. wave energy over the year.
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Figure 3 Seasonal variation of waves at Sakata port.
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Figure 5 Plate size.

Figure 4 Calculation model.

Table 1 Calculation conditions for wave focusing analysis.

Thickness (d) Wave period (T)

Case 1 0.10[m] 1.00[s]
Case 2 0.03[m] 1.00[s]
Case 3 0.10[m] 1.50[s]
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Figure 6 Wave height distribution.

Wave

Figure 7 Installation image of submerged crescent plate.
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Figure 8 Wave height distribution due to change in flat plate

angle.
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