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1.2 Development on wave energy devices
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1.3 Multi-purpose platform

Wind+Wave Perez-Collazo(2018) Sarmiento(2019)

Cost reduction；

stability increase;

Offshore wind turbine
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1.4 Present work
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Experiment setup
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2.1 Experiment setup

One wave gauges were situated inside the OWC chamber
8

Two pressure sensers were installed on the chamber ceiling 

Wave tank with (69m, 4m, 2.5m) 

Dalian University of Technology
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2.2 Experimental models

FOWT-OWC

Stationary model Floating model

Heave motion;

Opening ratios:

ε=1%, 2%, 3%, 5%, 9%

Regular incident waves
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2.3 Power taken-off system

Captured wave energy：

Incident wave energy：

Capturing efficiency：

Cg：Group velocity

D: Water column diameter



Model validations
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3.1 Experimental repeatability
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3.2 Comparisons the numerical results
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Results and Discussions
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4.1 Effects of the opening ratios

(a) Chamber air pressure (b) Chamber surface elevation (c) Capturing efficiency

The optimal opening ratio is 3.0% which produces a maximum efficiency.

The free surface elevation and air pressure have an opposite variation as the opening ratios.

1.0 1.2 1.4 1.6 1.8 2.0 2.2
0.0

0.3

0.6

0.9

△
P

ai
r/

g
A

kh

  =    = 

  =    = 

  =  

1.0 1.2 1.4 1.6 1.8 2.0 2.2
0

1

2

3

△
η

1
/A

kh

 =  =

 =  =

 =

1.0 1.2 1.4 1.6 1.8 2.0 2.2
0.0

0.1

0.2

0.3

0.4



kh

 =  =

 =  =

 =



16

4.2 Effects of the chamber draft and breadth

Chamber draft Chamber breadth

The resonance frequencies shifts to the low-frequency domain as chamber draft and breadth 

become larger.

A shorter chamber draft can enhance the wave energy capability for high frequency waves. 
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4.3 Hydrodynamics of heave-motion model

Heave natural period increases as the increase of the opening ratio ε.

The introduction of the OWC can not only capture wave energy, but also decreases the 

heave-motion of the foundation. The maximum reduction rate is κ = 54% 
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5. Conclusions

1. The optimal opening ratio is 3%, which produces a maximum

efficiency near the resonant frequency.

2. The chamber draft and breadth can be designed and optimized for

the maximum efficiency.

3. The introduction of the OWC can not only capture wave energy, but

also decreases the heave-motion of the foundation.
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