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Fig. 3 Integrated system of an L-shaped OWC device and a floating cylindrical breakwater!
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Table 1 Incident wave conditions

S8 A
Hy/m 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Ts 12 1.3 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.8 1.9 2.0
kh 2.81 2.42 2.11 1.99 1.87 1.77 1.68 1.60 1.53 1.4 1.30 1.20
Fz2 ERRWTR
Table 2 Model test conditions
T w,/m w,/m dy/m dy/m Hym Uy/(m-s™") T/s
PR T L 0.1 0.1 0.25 0.25 0.06 0 1.2~2.0
YIBET 52 0.1 0.1 0.25 0.25 0.06 0.1 1.2~2.0
P T3 0.1 0.1 0.25 0.25 0.06 0.2 12~2.0
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Fig. 6 Schematic diagram of the 2D numerical wave—current flume model for the OWC-breakwater
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Fig. 7 Time histories of the wave surface elevation at the chamber center and the air pressure inside the chamber
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Fig. 9 Time histories of instantaneous power P, under different current velocities
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Fig. 12 OWC-breakwater under different rear wall drafts: transmission coefficient K (a), reflection coefficient X, (b),

and hydrodynamic efficiency &,(c)
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Fig. 13 OWC-breakwater under the influence of rear wall width: transmission coefficient K (a), reflection coefficient X (b),

and hydrodynamic efficiency &, (c)
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Study on the hydrodynamic performance of an floating
OWC-breakwater under the combined wave-current action

Wang Rongquan', Rui Kailong', Ning Dezhi', Liang Dongfang®

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China; 2. Department of
Engineering, University of Cambridge, Cambridge CB21PZ, UK)

Abstract: The hydrodynamic performance of a floating oscillating water column (OWC) breakwater under the co-
action of waves and currents is numerically investigated. A time domain two-dimensional (2D) fully nonlinear nu-
merical model was established for the OWC-breakwater, and its reliability was validated using experimental data.
The effects of the current speed, the rear wall draft, and the rear wall thickness on the transmission coefficient, the
reflection coefficient, and the hydrodynamic efficiency are numerically analyzed. The results indicate that under
following current conditions, the transmission coefficient, reflection coefficient, and hydrodynamic efficiency of
the device all exhibit a decreasing trend; whereas under opposing current conditions, the opposite trends are ob-
served. Furthermore, increasing the rear wall draft reduces the transmission coefficient and improves the hydro-
dynamic efficiency, with a limited effect on the reflection coefficient. Besides, increasing the rear wall thickness
also decreases the transmission coefficient and enhances hydrodynamic efficiency, while its influence on the reflec-
tion coefficient is insignificant. The findings of this study provide important references for the structural optimiza-

tion and engineering design of OWC breakwaters.

Key words: wave energy; OWC-breakwater; combined wave-current action; physical model test; numerical simulations
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