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This work refers to my recently finished doctorate research at the Civil Engineering department of Ghent 

University (Belgium) focusing on the numerical modelling of “far field” effects of Wave Energy Converter 

(WEC) arrays [1]. During this research a numerical coupled model has been developed between the wave 

propagation model MILDwave [2] and the wave-structure interaction solver NEMOH [3] using the generic 

coupling methodology introduced by [4,5]. 

The aforementioned coupled model combines the advantages of both wave-structure interaction solvers 

and wave propagation models in order to simulate the “far field” effects of WEC arrays with precision and 

with an efficient computational time over large domains. The coupled model has been implemented as a 

one way coupling, and is used for regular, long-crested and short-crested irregular waves, and for different 

types of WECs operating under linear waves,. having been validated for all these wave types. Therefore, 

the performed work fits in Working Group 1: Numerical hydrodynamic modelling of WECs, and more 

specifically in the topic that focuses on coupling between codes for WEC simulation. 

The next steps for extending the capabilities of the numerical coupled model are to validate a recently 

implemented new wave generation technique for short crested irregular waves, the introduction of a 

direct simulation of irregular waves by means of Inverse Fast Fourier Transforms (IFFT) and to provide the 

numerical coupled model with a Graphical User Interface (GUI). The release of this updated coupled model 

Is expected soon in 2019-2020. 

References 

[1] Verao Fernandez, G. 2019. A Numerical Study of the Far Field Effects of Wave Energy Converters in 

Short and Long-crested Waves Utilizing a Coupled Model Suite. Ghent, Belgium: Ghent University. Faculty 

of Engineering and Architecture. 

[2] Troch, P. and Stratigaki, V. 2016. Phase-Resolving Wave Propagation Array Models. In Folley, M., editor, 

Numerical Modelling of Wave Energy Converters, chapter 10, pages 191–216. Elsevier. 

[3] Babarit, A. and Delhommeau, G. (2015). Theoretical and numerical aspects of the open source BEM 

solver NEMOH. In Proc. of the 11th European Wave and Tidal Energy Conference 6-11th Sept 2015, 

Nantes, France. 

mailto:Gael.VeraoFernandez@UGent.be
mailto:Vicky.Stratigaki@UGent.be
mailto:Peter.Troch@UGent.be


                                                                                          

 

 

COST is supported by the EU Framework Programme Horizon 2020. COST (European 
Cooperation in Science and Technology)  is a funding agency for research and innovation 
networks. COST Actions help connect research initiatives across Europe  and enable scientists 
to grow their ideas by sharing them with  their peers.  

 

[4] Stratigaki, V. 2014. Experimental Study and Numerical Modelling of Intra-array Interactions and Extra-

array Effects of Wave Energy Converter Arrays. Ghent, Belgium: Ghent University. Faculty of Engineering 

and Architecture. 

[5] Stratigaki, V., Troch, P., and Forehand, D. 2019. “A Fundamental Coupling Methodology for Modeling 

Near-field and Far-field Wave Effects of Floating Structures and Wave Energy Devices.” Renewable Energy 

143: 1608–1627. https://doi.org/10.1016/j.renene.2019.05.046 

Acknowledgements 

This research is being supported by the Research Foundation Flanders (FWO), Belgium—FWO.OPR.2.0—

FWO research project No. 3G029114. 

https://doi.org/10.1016/j.renene.2019.05.046

