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Oscillating water column wave energy converter
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Mutriku harbor, Basque Country, Spain.

Advantages of breakwater-integrated OWC:
« Budget could be saved.
« [Easier operations.
* More simple maintenance.
« Without submarine cable.
» Less risk of damages.
- Falcdo and Henrigues (2016)
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Situation of Taiwan:
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Tracks of all tropical cyclones in the northern-western Pacific Ocean 1980-2005
Data by Wikimedia user : Nilfanion
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Present OWC devices:

 Reduce the wave force acting on the structure during storm time.
 Promote the efficiency of the power extraction in regular duration.
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EXPERIMENTS SET-UP:
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Argon laser

High speed camera
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Resolution : 800x600
Sample Rate : 60(fps)
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'NUMERICAL SIMULATION:
Simulated by 3D CFD model \

e Two-fluids model
* FAVOR technique
e VOF method

* RNG turbulent model
Three-dimensional mass continuity equation and the momentum equation

d d
VPa—F; - E(PH;‘AI‘) =0, -mass continuity equation
1
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'NUMERICAL SIMULATION:

AZ
AX AY AZ (Water Surface Region)
zone A L/56~L/186 W/10 H/22 H/44
zone B L/112~L/372 W/20 H/44 H/88
zone C L/112~L/372 W/20 H/66 H/132
zone D D/10~D/18  D/10~D/18 d/5 -
zone S L/168~L/558 W/20 H/66 H/132

L: wavelength; H: incident wave height; W: chamber width; D: orifice diameter; d: wall thickness.

* Nonlinear wave boundary (Inlet)

e Wall boundary (bottom)

e Continuative boundary (outlet)

* Pneumatic continuative boundary (top)

* NO-slip condition on all solid surface
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/ Full scale modelling
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~ 3D view of
the breakwater integrated OWC device
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSTION :
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/ This study carried out the experiments to investigate the hydrodynamic
and air flow characteristics of OWC devices. Here are some
conclusions...

*The addition of perforated wall could bounded the water and form an U-type pattern flow, this
flow would enhance the oscillation of the water column.

*The airflow induced by water column was investigated both in the visualization experiments
and numerical model. The cone type airflow was found significantly in this study.

*The perforated wall do reduce the wave force impact on the front wall.

Based on the above: the present OWC device can not only promote the efficiency of the
power extraction, but also can reduce the wave force acting on the structure.

i

ON COASTAL ENGINEERING. 2018

s &CE 36TH INTERNATIONAL CONFERENCE
-

Baltimore, Maryland | July 30 - August 3, 2618

2018



B 2 T2 A

National Chung Hsing University|

Thank You
For Your Attention

ON COASTAL ENGINEERING 2018

Baltimore, Maryland | July 30 — August 3, 2618

o LCCE 36TH INTERNATIONAL CONFERENCE
~

2018



