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Abstract The interest in renewable energy is increasing due to the depletion of fossil fuels. In particular,
active research on wave power, which is highly predictable and abundant, is being conducted. The
coaxial accelerator-type wave power generator used in this study was designed to improve the power
generation efficiency by converting bidirectional linear motion into a rotational force. In an offshore
engineering basin, waves were generated, and case tests were performed according to the wave period
and wave height. The experimental results were verified by the theoretical method related to the
frequency response, and the overall trend was confirmed to be consistent. These results are expected to
be useful in estimating the power of wave generators and designing parameters to improve the efficiency
of wave energy in the design stage before manufacturing. In addition, the manufacturer can predict the
wave energy efficiency of wave generators, which can reduce the development time and cost by

preventing trial and error processes.
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Fig. 1. Schematic and Photo of 3D Wave Model Basin
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Fig. 2. Coaxial Accelerator Type Wave Power Generator
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Fig. 3. Motion Capture System
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Table 1. Specification of the Motion Capture System

Model NDI OPTOTRAK CERTUS
Max. Update rate 4600 Hz
Accruacy 1 mm

Table 2. Specification of the Camera

Model Sony FDR-X300R
Max. Frame rate 240 fps
Max. Resolution 1,920 x 1,080
Max. Resolution at Max. 1280 x 720

Frame fps

Exmor R CMOS
ZEISS Tessar

Sensor type

Lens
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Table 3. Average Electric Power in Main Case

Experiments
. Wave Average Electric Power
No. Wave Period Amplitude ) vl
[rad/sec]
[mm)] Input Output
1 4.83 120 26.86 13.97
2 4.83 100 22.61 11.76
3 4.83 80 16.90 8.79
4 4.83 60 10.71 5.57
5 4.83 40 7.13 3.71
6 4.83 20 3.86 2.01
7 4.5 100 25.52 11.74
8 4 100 24.45 11.25
9 3.5 100 23.15 10.65
10 3 100 26.55 10.62
11 2.5 100 22.32 8.93
12 2 100 20.62 8.25
13 1.5 100 14.73 7.22
14 1 100 14.42 7.07
15 3.5 60 9.89 4.85
16 2.5 60 8.64 3.37
17 1.5 60 8.35 3.26
18 3.5 20 2.58 1.01
19 2.5 20 1.66 0.55
20 1.5 20 0.36 0.12
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Fig. 10. Amplitude of the Cylinder-type Buoy and the
Incident wave versus time at 3.0 rad/sec
frequency
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Fig. 12. Amplitude of the Cylinder-type Buoy and the
Incident wave versus time at 2.0 rad/sec
frequency
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