439-429 Hoye 03 o)leuds 18 093 1397 3133 (Yo Selo wIiyo dlxo

A3 ke dolinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir TR

J o ¢ dilginl fawgd (Jas ws planl Zlaa!l 31 (85 91 Ld> (Soue wy p

34J§ oA:\AL.u,:a daas ‘%2‘.’}“":‘;" A3 yo ‘19.‘.«4.3 by Qqu.a

Ao o gDy olSuiily (SHle wdine )] kil S ool —1
Ol gd o oKl (Sl wiige (bolisl ~2

Agin Mo gwgdyd oSN (Sl wdigs liwl =3
anbarsouz@qiet.ac.irc 94771-67335 iy Godio (b #

bAS Al WleWb!

Oygody (Jad i glatel gloal ply )3 phinios 5yl Qi lalbels | (S Glyie 4 glsal (51 O3 wlgial Jldy gt ol 13525 wz“zﬂf i
059> oy b ol a5 5 UpS wox> (iday il yskaie el (sl ool 0 (gjlusdends oS gk gl & Vlao ol o 5l o3litnl b g o30e 1396 u:; 28 = );
c el e . . ok £0 1P pdy
9 Swgn OYoles gilbir Gl glals o 3 I3 Sloj B gy g Jlw Lams 3 bela e (2b3) 9 Silwdnd el ilme J> 1396 il 19 sl » 4
“_é’ié\ 5 90 sliwly 90 0 Jgiuw p dlginl bawg (g5l Cla e b aST Mad 0 i Lidgh cpl ks .l 0l odlaiul paiisge 235l wls”
9 58 i (gg) p 4B Cygo awyp & g bbb Moy 8 agus lad i Wlatol lgel ) lgtnl oyl bwg o35l Cla ol gt il
53 g dgame cledy bl oyl )3 (55, e plely il &S w5 Lasuie ailgiel ol (65l Gl pias 5> (alpe o o b e plaials glgel
Gl Sl plonly ol Bes 5 535 b glgel o &5 w3 e LS @l Grien Bl pasuie LIS B S 4 s ol b el 5l S

Sibre J> 05>

Cy Yl 2o G g yieS 36l ) Shas plowdl) dawgie (655 5 Bas b gleel 3 5 S ole e g e 8 <l > (g5 e
Sopl e Gledly

zoo W)l 5 ol 0y90 (wluly culpd ol 38> ey ogMe ¢ Jad e Glatal zlgel ) Slas (65l i s cplpll Db tales
iliseo (b sla wilS 8 b ailgiol Lix 5l o jen edlitul b g b (i3 din b (g5 ] Gla ladilobs loslil wilgiol b (53,05
ol 00 Mg

A Numerical Investigation on Energy Absorption from Irregular Water Waves
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the performance of a cylinder absorbing wave energy from irregular incident waves, as
Received 12 December 2017 one of the renewable energy systems, is investigated numerically using complete solution of the Navier-
Accepted 17 February 2018 Stokes equations. For this purpose, the control volume approach in conjunction with the fictitious

Available Online 10 March 2018 domain method, for modeling the solid object motions inside fluid, are used where a two-step projection

method is used to solve the governing equations. The results show that despite the cylinder absorbs

Keywords: . LT A . A . L .

Bristol cylinder energy in two main directions, its energy absorption efficiency in irregular waves is about 8%. Due to
Nonlinear irregular waves the employed spring and damper in these devices, the system has only one natural frequency which is
Wave energy absorber the reason for its low efficiency at irregular waves. Results also show that for steep waves at deep

Fictitious domain method

" L waters, the maximum efficiency occurs at larger spring coefficient and smaller damping coefficients,
Energy absorption efficiency

while at moderate water depths and wave steepness, the maximum efficiency occurs at smaller spring
coefficients and larger damping coefficients. Therefore, to reach maximum energy absorption efficiency
at irregular waves, not only these coefficient has to be adjusted carefully, but also it is recommended to
use multi-resonance systems or several cylinders with different natural frequencies.
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Fig. 1 A schematic of Bristol cylinder.
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Fig. 2 Computational domain and boundary conditions
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Fig. 4 Time variations of the total absorber power by the Bristol
cylinder
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Fig. 5 Water free surface evolutions and the resultant motion of the Bristol cylinder
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Fig. 7 Water free surface evolutions and the resultant motion of the Bristol cylinder
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Fig. 10 Power absorption efficiency of the Bristol cylinder as a
function of the dimensionless damping coefficient
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