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“The Oceans are the Future of the Blue Planet”
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Farm of floating wave energy devices from

the European Hydralab IV “WECwakes” project

INTRODUCTION IN CHAIR’S RESEARCH 
GROUP

MILDwave model

 Led by Prof. Peter TROCH

Coastal Engineering Research Group, 

Ghent University, Belgium

 Expertise

• Coastal & Offshore structures

• Harbour design

• Marine Renewable Energy (MRE)

 Research tools:

• numerical modelling

• Suite of models for MRE

• physical modelling

• Wave flumes & wave basin

OpenFOAM model



WAVE FLUMES

• Large Wave & Current Flume

• 30m x 1.0m x 1.2m (LxWxH)

• Hmax = 0.35 m

• Piston-type

• Small Wave Flume

• 15m x 0.35m x 0.6m (LxWxH)

• Hmax = 0.20 m

• Piston-type



 COB profile (http://COB.ugent.be)
o wave tank for wave, current & wind loads 
o in any relative direction
o Coastal and offshore structures
o Ocean energy technologies
o Dimensions: 30x30x1.4 m
o Deep central pit (4m water depth)

• Funding from HERCULES foundation
and the Flemish Government.

• consortium UGent, KU Leuven, 
Flanders Hydraulics Research.

COASTAL & OCEAN WAVE BASIN

Reference: Troch P, Stratigaki V, Devriese P, et al. Design features of the upcoming Coastal and

Ocean Basin in Ostend, Belgium, for Offshore, Coastal and Marine Renewable Energy applications.

Proceedings of the 12th EWTEC-2017. p. 1155–64.



THE OCEANS ARE FULL OF ENERGY!
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Potential tidal energy

Kinetic tidal energy

Wave energy

Osmotic energy

Thermal energy



AVAILABLE WAVE POWER –
WORLDWIDE

- world wide about 3 TW wave power reaches the coasts
- theoretically sufficient to provide the world wide electricity

consumption
- mostly concentrated between 50° and 70° latitude

World map showing wave energy flux in kW per meter wave front by Ingvald Straume.



AVAILABLE WAVE POWER - EUROPE

- wave energy mainly situated near the Atlantic: Portugal, Spain, 
Ireland, Schotland, Iceland

- North Sea: mild wave climate, sheltered by presence of UK

Figure source: Mo ̸rk G, Barstow S, Kabuth A, Pontes M., Assessing the Global Wave Energy Potential. ASME. International Conference on Offshore

Mechanics and Arctic Engineering, 29th International Conference on Ocean, Offshore and Arctic Engineering, Shanghai, China, June 6-11, 2010. Volume
3, pp. 447-454. doi:10.1115/OMAE2010-20473.



WAVE ENERGY CONVERTERS



WAVE ENERGY CONVERSION
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Waves

Wave Energy Converter

Power-Take-Off

GRID



A SHORT HISTORICAL NOTE

- first patent
- Girard & son (1799)
- French engineer

- wave energy converter
from 1892

- definition sketch



A SHORT HISTORICAL NOTE

- more recent research is very much “market driven”
- oil crisis in the 70’s
- actual world wide energy problems



WAVE ENERGY CONVERTERS

- 6 principal types of WECs, all in full development

- No clear winning concept, though nowadays specific types seem to appear more

attenuator oscillating wave surge converter

overtopping devices oscillating water columns

point absorbers

submerged pressure differential

images from Aquaret2008



Department of Civil Engineering, Ghent University

THE CHALLENGE OF MARINE RENEWABLES

o emerging Renewable Energy Technologies 

o the sector needs

o to increase the confidence of potential investors 

o by reducing the (non-)technological risks



WAVE ENERGY CHALLENGES

• Lots of concepts (inventory with about 150 concepts)

• No uniformisation, no choice for one type or standard solution

• Not yet commercially available, some pre-commercial and demo projects

• Hybrid solutions with wind energy technologies?

• Risks need to be reduced; techno-economic focus of research is necessary.

• Survivability remains a design issue

• Several notorious failures

• Wave energy sector is lagging compared to tidal & offshore wind

• Leading countries: UK, Denmark, Norway…
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NEW PAN-EUROPEAN NETWORK

constitutional distribution of COST Action network: 

* 73% higher education

* 13% business enterprises

* 8% (inter-)governmental organisations

* 5% private non-profit without market revenues, NGO

country distribution of COST Action network:

* 30 countries

* network coordinated by dr. V. Stratigaki (Ghent University)

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Fostering training, networking and collaboration in Europe for wave energy

More than 120 participants from 30 countries

participate in the Action. These countries border open

high-energetic oceans, and/or smaller low(er)-energetic

seas. Therefore, exploitation of the available wave
energy potential in Europe requires a tailored

approach, which is the target of this Action.

COST Actions for R&I networks:

WECANet is funded through the HORIZON2020 Framework Programme

by COST (European Cooperation in Science and Technology, 

www.cost.eu), a funding agency for research and innovation networks. 



NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Excellence through a collaborative and inclusive approach (by considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)

Excellence!
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Excellence through interdisciplinary approach 

of Wave Energy Challenges by bringing together:

engineers dealing with all technical aspects,

marine biologists, researchers, professionals,

environment, economy and legislation experts, 

policy makers, industry, for collaboration!



NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

Excellence - Knowledge through open discussion: 

- Share experience and build on knowledge;

- Learn from mistakes and failures from the past 

in the wave energy sector; 

- Active participation – not merely networking.

‣ Excellence through a collaborative and inclusive approach (by considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)
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NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Aims at a collaborative and inclusive approach (through considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)

Unique geographical coverage!
WECANet has participants from Croatia, Greece,
Romania, Slovenia, Turkey, fYRoM, Bosnia &
Herzegovina, Poland, Serbia, Lithuania, Latvia,

Estonia, Finland, Bulgaria, Malta, Cyprus;
countries which have interest in MRE but may not
have a long MRE R&D&I tradition.



NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Aims at a collaborative and inclusive approach (through considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)

Achieving inclusiveness from a gender
balance point of view



NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Aims at a collaborative and inclusive approach (through considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)

Achieving inclusiveness from a gender aspect
Gender distribution within WECANet: 1/3 of
the participants are women.



NEW PAN-EUROPEAN NETWORK

European COST Action CA17105:

“WECANet: A pan-European Network for Marine Renewable Energy with a focus on wave energy”

‣ Aims at a collaborative and inclusive approach (through considering Inclusiveness Target Countries, gender and 

geographical balance, Early Career Investigators)

Achieving inclusiveness by including
researchers and professionals of all
backgrounds and ages:
ideal recipe for creating best conditions for active

participation and for knowledge transfer.

1st WECANet Annual Assembly. Thessaloniki, Greece, 11-12 February, 2019

1st WECANet Wave Energy Training Course. Varna, Bulgaria, 18-22 March, 2019



WECANET WORKING GROUPS

WG1 – Numerical hydrodynamic modelling for WECs, WEC arrays/farms 

and wave energy resources 

(accuracy, uncertainty, coupling, applicability, usability)

WG2 – Experimental hydrodynamic modelling and testing of WECs, WEC 

arrays/farms, PTO systems, and field data 

(accuracy, uncertainty, testing facility suitability, measurement techniques)

WG3 – Technology of WECs and WEC farms

WG4 – Impacts and economics of wave energy and how they affect 

decision- and policy-making

COD – COST Action COordination and Dissemination
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WHO ARE WE? – WECANET CORE GROUP
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HIGHLIGHTS OF WECANET’S ACTIVITIES WITHIN ITS FIRST HALF YEAR

WECANet provided funding for:

• Short Term Scientific Missions: researchers’ mobility; scientific collaborations!

• 1st WECANet Annual Assembly held at Thessaloniki, Greece, on 11-12 February 

2019 (more than 100 participants) 

-- > besides working meetings, opportunity to meet and network!

• Wave Energy Training Course held at Varna, Bulgaria, from 18 to 22 March 2019 

(6 international lecturers established in wave energy; 30 trainees from around Europe). 

• Dissemination activities and publications.
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• Poster presentantion and abstract
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WECANET PUBLICATIONS WITHIN THE ACTION’S FIRST HALF YEAR



• In the Annual report of the 

“Ocean Energy Systems” by 

the International Energy 

Agency.
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WECANET PUBLICATIONS WITHIN THE ACTION’S FIRST HALF YEAR



• 1st Special Issue on WECANet topics 

currently open for manuscript 

submission:

https://www.mdpi.com/journal/water/sp

ecial_issues/Wave_WEC
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WECANET PUBLICATIONS WITHIN THE ACTION’S FIRST HALF YEAR
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Oral presentation & 
paper in the proceedings

WECANET PUBLICATIONS WITHIN THE ACTION’S FIRST HALF YEAR



WECANET: AN OPEN PAN-EUROPEAN NETWORK FOR MARINE 
RENEWABLE ENERGY

Visit our website: www.wecanet.eu and check tweets @wecanet



Thank you for your

attention!


