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Introduction and Motivations

Need to reduce wave reflection at
vertical harbor structures
(reduce harbor agitation)...

Need to reduce cost of Wave
Energy Converters (WECSs)...
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Introduction and Motivations

.... Our previous works on the OWC WEC device

Experimental and numerical » site-specific efficiency maximization of the
modelling OWC chamber and PTO damping
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The OWC as antireflection device

The agitation in front of an OWC integrated into a vertical wall harbor structure
is given by the interaction of

Incident wave field " \//\ /'\
2 —
INPHasE T TN\ CONSTRUCTIVE
8 \/ INTERFERENCE
Reflected wave field | 2
I E \//\ DESTRUCTIVE
Radiated wave field % /\-I- ot — INTERFERENCE
= N
Interference may be f (OWC geometry, applied damping, incident wave...
constructive or destructive » ( d "Yr aPP iR

W/L, /W, L, etc.)
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The OWC as antireflection device

.... The specific aim of this work is:

O to evaluate the effectiveness of OWCs for reducing wave reflection
d to separate reflected and radiated wave fields

We consider K,, (reflection + radiation coefficient) as an index!

v !
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/ ?
/owc GEOMETRIES & WAVE CONDITIONS\ J %7/////////////!

B8,

water depth h: 5-9m I ; %

wave periods T: 2-5s
wave height H: 0.1-0.7m
\_ OWCwidth W: 2-3m, draught D=1-2m )
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The Numerical Wave Tank

OpenVFOAM

0 Volume of Fluid (VOF) surface tracking

0 Two-phases, incompressible flow
(interFoam)

0 Wave generation with waves2Foam

0 RANS + k-g£ turbulence model

0 2D MODEL
FREE SURFACE REFINEMENT: £-
0 NWT with LABIMA WCF length H/cells ~ 20

A/cells ~300

mm': [T Ik
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Relative Error on H

The Numerical Wave Tank — SENSITIVITY TESTS

0 Sensitivity to the Mesh resolution in the free surface region
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The Numerical Wave Tank — VALIDATION

Relative error < 15% on all the *_Experiments —— Simulations |
— 4} -
selected parameters § 2
Good agreement between numerical -~ 4
and experimental data @0
2 10f
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Reflected and radiated wave estimation

/ NWT - 1ststep \ "ljw[g
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Radiated waves

TOTAL SIMULATION TIME: Radiated wave

- Pressure in the . . :
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\ J Water levels in the
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Results
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Results — REFLECTION COEFFICIENTS

K..=H,./H; a It also includes the radiated component!
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Results — RADIATED WAVE FIELD

—H_ Reflected + Radiated - Hrr Reflected + Radiated
] | [ ] | | — Hrad Radiated 0.02F ' ' ' — Hrad Radiated
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——H,,4 Radiated a H, : Reflected + Radiated > simulated in 1st step
_____ H_ Reflected ) . .
S 0 Radiated = H,,4, > simulated in 2nd step

0 Reflected - hp: linear superposition

destructive or constructive
interference between radiated &
reflected waves, function of W/L
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Results — RADIATED WAVE FIELD

a H.4 > H, > destructive interference

a H,.4/H; ~0.4 for W/L ~0.13 & V/W=0.025
a H, 4 strongly related to V/W (damping)

0.5 v
0.4 =
. L . F
0.4 AT i
= 0.3 W
- 0.3 D
NT.‘,“O.Z e
T~ 0.2 %,’A
01 4//, l:l",tr
01 %@.ﬂ' oo
a|
0.0 '
0 25

50

75

A kh=2.32
o kh=1.58

__-O

-—
p_——

R2 = 0.96

100

125

Hiaa/H,r [-]

3.0
2.5
2.0
1.5
1.0
0.5
0.0

0.00

% WIL-0.13

-
-
- -
-

0.04

A kh=2.32
o kh=1.58
vV
===
L. JFC
A ~
A
\\\ N
A ~ P
B~=a--- G‘a_ﬁ__ *_....-EP
0.06 0.08 0.10 0.12 0.14
V/W [-]

_— Hrr Reflected + Radiated
—H Radiated
rad

_____ H ] Reflected

36TH INTERNATIONAL CONFERENCE

ON COASTAL ENGINEERING 2018

Baltimore, Maryland | July 30 — August 3, 2018




Results - OWC CaPTURE WIDTH RATIO - CWR
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Conclusions & Outlooks

Q Preliminary results: OWC could be effectively

used to reduce reflection at vertical structures

OWC as (min K,,.~0.15)

antireflection device o Important role radiated wave field (also

destructive interference!)
a Max CWR-0.55 with relatively low K.,

0 Consider global agitation in front of the
structure and not just reflection/radiation
Outlooks coefficient K_.

0 Increase the tested geometries and wave
conditions
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