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Introduction

Why wave energy?

An exponential growth in world population,
combined with a rapid diminishing of fossil fuel
reserves and a growing awareness against
polluting energy resources, has kickstarted the
need for new clean energy sources. Next to wind,
solar, hydro, geothermal and biomass, wave
energy is a promising yet challenging option.
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Europe has the largest wave power resource of the
world. Although Belgium only has a mild sea
climate, it is an ideal testing site. By combining
multiple Wave Energy Converters (WECs) with
existing/new wind turbine farms, a significant
contribution to the power supply can be made.
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Waves

Where do they come from?
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Waves
What do they look like?

——» Forward velocity = celerity
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Wave length

| Wave height
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Waves

How much energy do they contain?

Wave height Number of households powered
Tm — "~ AAAAAA (cf.Belgium)

2 m

(cf. Indonesia)

(cf. Scotland)
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Wave Energy Conversion

How do we get electricity from waves?

WAVES ELECTRICITY

Wave Motion l Mechanical Energy l Electrical Energy

100% Losses 50% Losses 30%
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Wave Energy Conversion

Wave Energy Converters: wave energy -> mechanical energy
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Wave Energy Conversion

Wave Energy Converters: wave energy -> mechanical energy

Attenuator Oscillating Wave Point Absorber
Surge Converter

Overtopping Oscillating Water Submerged Pressure
Device Column Differential
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Wave Energy Conversion

Wave Energy Converters: wave energy -> mechanical energy

- Oscillating water column (Voith Hydro) Oscillating wave surge (Aquamarine)
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RESEARCH @ UGENT
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Research @ UGENT

SEEWEC Project Approval
jan 1, 2004

FlanSea

Project
’ Approval

jan 1, 2009

1977 Bl 1981 1985 1989 1993 1997 2001 2005 2009 PANE

1/77-1/86  Point Absorbers: contact with industry

Wave Energy @ the Belgian coast (power potential) . 1/97 -1/98
Point Absorbers: further research (mathematical evaluation) _ 1/99 -1/03

Wave Energy @ Belgian Continental Shelf (BOREAS) 1/04 - 1/05
Studies forindustry [ 1/04 - 1/10
SEEWEC (Point-absorber with hydraulic PTO) 1/04 -3/09
FlanSea (Point-absorber with electric PTO) - 9/10-12/13
WECwakes (WEC array effects) 01/13-01/14

PST WEC (novel PTO design) ([N 10/25 - 04/16
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Research @ UGENT

SEEWEC
Sustainable Economically Efficient Wave Energy Converter
Co-ordinator: J. De Rouck (october 2005 - march 2009)
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Research @ UGENT

SEEWEC
Sustainable Economically Efficient Wave Energy Converter

FO3 Prototype (Fred Olsen) SEEWEC B1
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Research @ UGENT

FlanSea
Flanders electricity from the Sea
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Research @ UGENT

FlanSea
Flanders electricity from the Sea

Laboratory tests (Flanders Hydraulics) Quick & Dirty tests @ Ostend Wave Pioneer @ North Sea
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Research @ UGENT

WECwakes
Wake effects and WEC interactions of large wave energy converter arrays
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A HYDRALAB-IV TRANSNATIONAL ACCESS PROJECT (EC 7TH FRAMEWORK PROGRAMME-CONTRACT NO. 261520)
AT DHI SHALLOW WATER BASIN, HGRSHOLM, DENMARK (PROJECT NO. HYIV-DHI-08)
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Research @ UGENT

WECwakes
Wake effects and WEC interactions of large wave energy converter arrays
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Research @ UGENT

PST WEC
Power Sharing Transmission
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INDUSTRIEEL
ONDERZOEKSFONDS

Ring gear ~ Generator: always turns in the same direction

Sun gear ~ WEC: rotation direction changes constantly

~ Carrier ~ Auxiliary machine to control the gearbox
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Research @ UGENT

Numerical Modelling

/\

Single WEC WEC Farm
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