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BA.CKGROUND 

WHAT 

'The team iis advancing: the marii1n1e 

re1n1ewablle e1n1erg,y field lby develop,ing a 

Wave Energy C.01n1verter (WEC) for 
q1u1ick. dep,loy1m1ent in diisaster relief 

areas in 1n1eed ,of reliablle energy. 

WHY 

A defi,ciency in deployim1e1n1t ,of WEC, 

was ide1n1t!ified ii1n the mar1i1n1e 

re1n1ewab11e en erg· .··Y> lland.scap, .e. 
. : I 

DEVICE 

'Type: Poii1n1t Ab.sorber 

Desc ript!i 01n1: 
·• Small ll, easilly deplloyed WEC device 

that hou.ses magnets a1n1d •Coils of 
,. 

w11re. 
·• Floats up, and down at,op the ocean 

surfa,ce. 
·• '7ihe motio,n of the coiills witJh1 

resp,ect to tJh1e 1m1agin1ets cr-eates. 

ell ectricity 
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SIMULATION 

BACKGRO,UND 

GOAL 

Simulate the b,uoya1n1t for,ces. needed to 

l'ift the float up and down in th1e wat-er. 

HOW 

AQ·WA ANSYS .software simulated 

WEC. designs in idh1e marine 

enviiro1n1men1t. 

WHY 

•· Ml'i1n1iimiiz.ed idh1e w·aste and cost 

d 
,. . 1 
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1u1r 11nig prototyp,e ma1n11u11iact1u1r 111ng. 
• Flo:at diim1en.siion.s co1u1ld b,e ea.silly 

cha1n1ged ii1n1 AQWA 

SIMPLIFICATIONS 

WEC desiign.s original geometry were 

siimpll 1ified i1n1 AQWA. 
• Holllowed .sh1afts and fil,oats 

were negjlected 
• Mass p,roperties were r,ou1n1ded 
• U1niidire,cti,onall waves were 1u1sed 
• U1niifi'.orm Regular Wave,s were 

modelled. 

JUSTIFICATION 

Geom1etry retained .siimiillar features to 

a.cco 1u1n1t for the .software ll iim1itation.s .. 

SIMULATION 

GEOMETRY 

A cyllind riicall WEC was .sii1m1u1llated to 

alllow the 1u1.ser.s to !become famiiliar 

with AQWA to generate g:raph.s and 
an1iim1atio1ns. 

Diimension.s:· 

• D'iamet-er:· II mi 

• Lengidh1:· 2 m 

Tlh1e ,cyil'i1n1der was curt in lh1alf to, iindiicate 

idh1e water level •on the WEC,.'The g:reen 

portion 1is idh1e 1t-op h1alf, and the lbrown 
i.s the bottom1 lh1allf. 

PARAMETERS 

The foll llow1ing: p,arameters were 1u1sed 

for idh1e WEC ,siim1 1ullati•o1n1:· 
• \-Vate1r D,eptih:. 40 m 
• Wave Am1plitud.e: 0.25 mi 
• C,abllle Stiffness.: JO Nl/m 
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DATA 

PRESSURE DIAGRAM 

'The p·, res.sure di::11oram iillu.strates idh1e 
I -e,, 

pre,ssure,s acting 01n1 the WEC. above 

and bellow· the water ll iine.The 
pre,s:sure cha1nge wries based on idh1e 

amo1u1nt of sub,merged geometry. 
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ANIMATION 

'The a1n1ii1m1atiio1n1 .s:lh1ows the bobbii1ng 

m•otiio1n •of the cylii1ndrical WEC. iin the 

oceanic e1n1vi ron1m1ent .. 

0 

Th·e· QR co,d,e links t,o 

the 22 .seco,n,d 

OUTCOME 

Sii1m11plle. modell 1i1ng p•roved a WEC would 
react well in sim1u1llate:d co1n1ditiio1n1s. 

2DT03D 

Based •01n1 the .sii1m1u1llation1 

results, a .3D 1modell 

was co1n1str 1u1cted for 
small ll scalle t.esting. 
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FUTURE DIRECTION 

• P1u1r.sue co1m1p•lex desig1n1 tlh1at 1i1n1volve 

tran.sllati,on1al motion 
• l 1n1vestig�t-e 

• Mlass-•damper ,systam 
• AQWA contact .s1urfaces 
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