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ABSTRACT: Among the various wave power systems, Salter’s duck (rotor) is one of the most effective wave absorbers for extracting wave energy.
The rotor shape is designed such that the front part faces the direction of the incident wave, which forces it to bob up and down due to wave-induced
water particle motion, whereas the rear part, which is mostly circular in shape, reflects no waves. The asymmetric geometric shape of the duck makes
it absorb energy efficiently. In the present study, the rotor was investigated using WAMIT (a program based on the linear potential flow theory in
three-dimensional diffraction/radiation analyses) in the frequency domain and verified using OrcaFlex (design and analysis program of marine system)
in the time domain. Then, an experimental investigation was conducted to assess the performance of the rotor motion based on the model scale in
a two-dimensional (2D) wave tank. Initially, a free decay test (FDT) was carried out to obtain the viscous damping coefficient. The pitch response
was extracted from the experimental time series in a periodic regular wave for two different wave heights (1 cm and 3 cm). In addition, the viscous
damping coefficient was calculated from the FDT result and fluid forces, obtained from WAMIT, are incorporated into the final response of the rotor.
Finally, a comparative study based on experimental and numerical results (WAMIT & OrcaFlex) was performed to confirm the performance reliability
of the designed rotor.
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Fig. 1 Experimental model
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Table 1 Specification of experimental model

Unit Value
Radius of the stern m 0.182
Diameter of hole m 0.34
Depth of axis m 0.1455
Width m 0.455
Length of beak line m 0.431
Beak angle °(deg) 60
Total mass kg 13.65
Center of gravity (x, y, z) m (-0.0931, 0, 0.0998)
Moment of inertia (pitch) kg'm® 0.7479
Pitch natural period (undamped) ] 1.53
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Fig. 2 Schematic sketch of experimental set-up (side view)
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Table 2 Specification of experimental model

Intial Damped Damping Viscous
No. angle  natural period ratio damping
() (7y) (r) (55)
Unit °(deg) ] - kg/s
1 -40 1.57 0.0960 0.5062
2 -31 1.54 0.0921 0.4757
3 -16 1.51 0.0893 0.4538
4 -13 1.53 0.0928 0.4812
5 +18 1.55 0.0849 0.4193
6 +40 1.58 0.0890 0.4514
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