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The increasing energy dem and, the  need to  reduce the greenhouse gasses, and the  sh rink ing  
reserves o f conventiona l energy have enhanced the in te rest in susta inable and renewable energy 
sources, a.o. wave energy. Many concepts fo r  wave pow er conversion have been invented, a.o. Wave 
Energy C onverters (abbreviated as WECs). In o rde r to  ex trac t a considerab le  am oun t o f wave power, 
s ingle WECs w ill have to  be arranged in arrays o r ‘fa rm s ’ , using a pa rticu la r layout. As a resu lt o f the 
in te rac tion  between the WECs o f a fa rm  (near-fie ld  effects), the  overall pow er abso rp tion  is a ffected. 
Moreover, the wave he igh t behind a large fa rm  o f WECs is reduced, poss ib ly  in fluenc ing  
ne ighbo ring  fa rm s o r o the r users in the sea or even the coastline (fa r-fie ld  effects). In general, the 
inc iden t waves are pa rtly  reflected, tra n sm itte d  and absorbed by a single WEC. Those devices can be 
d is tingu ished  in tw o  main types: type (i) (d iffe re n t cases o f flo a tin g  bodies) and type (ii) (fixed  or 
slack m oored ove rtopp ing  devices th a t capture the overtopped waves).
The present s tudy  refers to  the deve lopm ent o f the  num erica l m ode ling  o f the above m entioned 
wake e ffects o f a WEC farm  in a m ild -s lope wave propaga tion  m odel, MILDwave. Here, the e ffec t o f 
w ind  inpu t is in troduced  in o rde r to  investigate  the e ffect o f wave g row th  by w ind  on the reduced 
wave he ights in the  lee o f s ingle WECs and WEC fa rm  layouts.
The num erica l wave propaga tion  m odel MILDwave has been recently  used to  s tudy wake e ffects and 
energy abso rp tion  o f fa rm s o f WECs (Beels et al., 2010a; 2010b; T roch e t al., 2010; Baelus and 
Keppens, 2010) by using a sponge layer techn ique. MILDwave is a m ild -s lope wave propaga tion  
m odel based on the  equations o f Radder and D ingem ans (1985) and developed by T roch (1998). 
Th is phase reso lv ing m odel is able to  generate linear w ater waves over a m ild ly  varying ba thym etry  
and to  calculate instan taneous surface e levations th ro u g h o u t the dom ain. Wave tra n s fo rm a tio n  
processes such as re fraction , shoaling, re flec tion , transm iss ion , d iffra c tio n  and wave breaking can 
be sim u la ted  in trins ica lly . O ther typ ica l app lica tions  o f the  m odel are the s tudy o f wave penetra tion  
in harbours, e.g. Zeebrugge and Ostend in Belgium (e.g. S tra tigaki and Troch, 2010; S tra tigaki et 
al., 2010), the  harbour o f H anstho lm  in D enm ark (M a rgheritin i e t al., 2010), wave tra n s fo rm a tio n  
studies, e.g. in the  Norwegian coast (Kofoed e t al., 2008) and in the Belgian coast fo r  the 
T ho rn tonbank, etc.
The physical process o f wave regenera tion  by w ind  in a phase reso lv ing m odel has been developed. 
The wakes behind single WECs and WEC fa rm s are investigated fo r  various wave co n d ition s  under 
the e ffec t o f w ind. The evolved techn ique  is app lied  on fa rm s com posed by hypothe tica l WECs w ith  
basic d im ensions 3 6 m x36m  e xh ib it in g  a certa in  am oun t o f abso rp tion  and on WECs known as Wave 
Dragons. Results in the lee o f WEC fa rm s when the  w ind  e ffec t is incorpora ted  co n firm  th a t the 
available wave pow er increases when w ind is app lied. Moreover, tak ing  in to  account wave 
regeneration by w ind  represents in a be tte r way the actual wave and w ind  cond itions  in the  fie ld .
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