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Abstract : In a wave power generation system, the overtopping system is known as an overtopping wave energy converter (OWEC). The performance
of an OWEC is affected by wave characteristics such as height and period because its power generation system is sensitive to those characteristics;
these, as well as wave direction, depend on the sea. As these characteristics vary, it is hard for the OWEC to produce power in a stable manner.
Therefore, it is necessary to find an appropriate shape for an OWEC, according to the characteristics of the sea it is in. This research verified the effect
of the design of the OWEC ramp on the hydraulic efficiency using the smoothed particle hydrodynamics (SPH) particle method. A total of 10 models
were designed and used in simulations performed by selecting the design parameters of the ramp and changing the attack angle based on those
parameters. The hydraulic efficiency was calculated based on the rate of discharged water obtained from the analysis result. The effect of each variable
on the overtopping performance according to the shape of the ramp was then confirmed. In this study, we present suggestions for determining the

direction for an appropriately shaped OWEC ramp, based on a specific sea area.

Key Words : Overtopping Wave Energy Converter (OWEC), Multi-stage, Smoothed Particle Hydrodynamics (SPH), 2D-Numerical Analysis, Slop angle
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Table 1. Specification for the model data
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Wave condition Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
e [ 20 25 30 35 40 20 25 30 35 40
x [mm] 100 100 100 100 100 137 107 86 71 60
w [mm] 40 40 40 40 40 40 40 40 40 40
R.; [mm] 36 46 58 70 84 50 50 50 50 50
R, [mm] 86 96 108 120 134 100 100 100 100 100
Res [mm] 136 146 158 170 184 150 150 150 150 150

AT A= 22 FAIFRE S ATE st
AT} Fig 37 o] I|=EA gEidr] Ate]e] A=
18mo] 3 441 € 2mz FAS AT vk v 1)
= sighol M), 857 wRo] ddere] she] 5Y& ¥d
slok 3ko) ol by @ e WA Bile) 2alE
NAAY 7 2E Bl 2uple) g9 Bt 2ol
YERA THConrnell and Cashman, 2016).

Wave direction Case imit
Wavernaker
[ ‘Waterdepth
3 1B E
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Table 2. Wave condition

Wave condition 1/1 scale 1/10 scale
Wave period [s] 6 1.879
Wave height [m] 2 0.2
Wave length [m] 56.207 5.512
Water Depth [m] 20 2
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