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The sh rink ing  reserves o f foss il fue ls  in com b ina tion  w ith  the increasing energy dem and have 
enhanced the in te rest in susta inable and renewable energy sources, inc lud ing  wave energy. In o rde r 
to  ex trac t a considerab le  am oun t o f wave power, large num bers o f Wave Energy C onverters (WECs) 
w ill have to  be arranged in arrays o r fa rm s using a pa rticu la r geom etrica l layout. The opera tiona l 
behaviour o f a s ingle device may have a positive o r negative e ffec t on the pow er abso rp tion  o f the 
ne ighbouring  WECs in the fa rm  (so-called near-fie ld effects). As a resu lt o f the in te rac tion  between 
the  WECs w ith in  a fa rm , the overall pow er abso rp tion  is affected. Finally, the wave he igh t behind a 
large fa rm  o f WECs is reduced (Troch e t al., 2010; S tra tigaki e t al., 2011) and th is  reduction  may 
in fluence ne ighbouring  farm s, o the r users in the sea o r even the coastline (so-called fa r-fie ld  
effects).

Several num erica l m ethods have been em ployed to  analyse the response o f WECs. Boundary Element 
M ethods (BEM) based on po ten tia l flo w  have been used in tens ive ly  to  s tudy the  hydrodynam ic 
in te rac tion  o f m u ltip le  osc illa ting  bodies (near-fie ld  e ffects) fo r  sm all com pu ta tiona l dom ains. To 
s tudy  fa r-fie ld  e ffects, a much la rger com pu ta tiona l dom ain  is requ ired. In th is  case, wave 
p ropaga tion  m odels are genera lly  em ployed (e.g. MILDwave (Troch, 1998)).

In con tras t to  the q u a n tity  o f num erica l analysis o f WEC arrays and the large body o f expe rim en ta l 
w o rk  concern ing  ind iv idua l o r pa ir o f WECs (e.g. Babarit et al., 2009), on ly  a very lim ited  num ber o f 
expe rim en ta l s tud ies o f WEC arrays have been published. In the last decade, a few  experim en ta l 
m easurem ents o f the response and pow er o u tp u t o f sm all arrays o f closely-spaced heaving floa ts  
were reported, e.g. in (Stallard et al., 2008), Supergen p rogram m e etc.

Experim enta l s tud ies concern ing wake e ffects o f large WEC-farms (near-fie ld  and fa r-fie ld  e ffects) 
are no t available in lite ra tu re . W ith in  the HYDRALAB IV European program m e, access to  the Shallow 
W ater Wave Basin o f DHI (D enm ark) has been granted fo r  the present research. The ob jective o f 
those innovative expe rim en ts  is to  cover the gap o f expe rim en ta l s tud ies in the  lite ra tu re  and to  
de te rm ine  near-fie ld and fa r-fie ld  e ffects fro m  large fa rm s o f Wave Energy Converters. In th is  
research pro ject, the wake e ffects by fa rm s com posed o f devices o f the  osc illa ting  type (po in t 
absorbers) are investigated  fo r  several fa rm  con fig u ra tio n s  and various wave cond itions.

The main ob jective  o f th is  research is to  im prove the unders tand ing  o f wake e ffects and the 
m o d ifica tio n  o f wave cond itions  due to  energy e x trac tion  by WEC farm s. Knowledge o f both  the 
behaviour o f a single WEC a ffec ting  its ne ighbours (near-fie ld  effects) and the  shadow e ffects behind 
a large fa rm  (fa r-fie ld  e ffects) inc lud ing  the  m easurem ent o f the  d im ensions o f  the wakes, are 
im p o rta n t fo r  the  design o f a WEC-farm.
Moreover, it is essentia l to  understand the behaviour o f a ‘fa rm ’ o f  Wave Energy C onverters under 
several wave cond itions  and to  q u a n tify  the  e ffec t on pow er abso rp tion  by m od ify ing : (i) the 
d istances between the  WECs in a farm , (ii) the  num ber o f the WECs in a fa rm  and (iii) the fa rm  
geom etrica l layout.

A ck n o w le d g e m en ts
This s tudy is conducted  w ith in  the fram e o f HYDRALAB IV, EU pro ject. Moreover, th e  f i r s t  a u th o r  
w o u ld  lik e  to  a c k n o w le d g e  her Ph.D. fu n d in g  g ran t by th e  R esearch  F o u n d a tio n  -  F la n d e rs , 
B e lg iu m  (“ F onds  v o o r  W e te n s c h a p p e lijk  O n d e rz o e k  -  V la a n d e re n ” , FWO). T h e  a u th o rs  
w o u ld  a ls o  lik e  to  a c k n o w le d g e  FWO fo r  fu n d in g  th e  c o n s tru c t io n  o f  th e  WECs.
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