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Abstract: Analysis of hydrodynamic performance is of great importance for the design and application of wind
turbine foundation, for they are always under current, waves and other environmental loads interaction. In this paper,
a CFD solver named naoe-FOAM-SJTU is applied to numerically simulate the hydrodynamic performance of a
pile wind turbine foundation under wave-current combinations. The forces and the flow field of the pile wind
turbine foundation under different water depths and wave heights are presented and analyzed. The result shows
the naoe-FOAM-SJTU solver is applicable and reliable to study hydrodynamic performance of wind turbine

foundation.
Key words: Pile wind turbine foundation, wave-current interaction, naoe-FOAM-SJTU solver, hydrodynamic
performance

5l

il

MEEER, g BT R RO A BRI R P LA R IR T 1] FEHEAE TR, iR & KLEE
Al T RAAPUE R S LR GERPER . AR RS R L WTIARE T M &
A & AL AL AR A A A TOU R AR & R, T S B Ay xok XUBIL R i 1) 22 e Mk DL R A Y 75 i
AEEW, Fi, B mER G XN F K R T TN A A R .

H AT, B 7eie b LA 3 705 10 7592 22 B S I . B 0 #r . A e AN CFD AL
o SEHLIEIN PTG A A L AT B, AT DDA IR AR, (EHOE AT CAT KL, X X
WUEERL AL BT 5 5 4R 3 8 SO R B — R RGP T AR K P #EAT 1, Venugopal %01
I SIS BT T A S B L R R, MU AIR M 0 R BRI ) R A AR AR . [ P 22

HEETH:
fEE M XIIER, 5, 1989.10 4, LAt A. T8, #d%, dewan@sjtu.edu.cn.


mailto:dcwan@sjtu.edu.cn

230} AR U KR i 5 A0 D% I 7133047 T AN IG T 7T, 30T 1 AN FIZKIR N A HEIU 9% 5 4 2] S H)
VEFF/INUBE St DA B (R 7K S T4 o 85 TR S Ve S AN R U3 A 7 £ 23R4T T 3 A 2 4
5, BOARGHHT T U KWL K B R, FERETE AR IR 1 AR . BRAR A AT A
RALEE Rt K ) SRR A 70 i BRI, X3 2R 0VR) R i S P S e it o 1 S 4
AR AT FH e . kSO AR 2Rt AR EE IR AT Morison A3, BFFE 7RG R LA SE K A
SERIWIPIR DIV R, FE A 1A S AR IR JT 52, DAROKIR . BEAEARXS HRO R E R A S
RANERAdial AR
SR, BEAEWTFEAWHIRN, BB Hr 77252 B 7 AR R BRI, 77 AR e A0 S i 7 75 22
B AR, R ok CFD M5 1E15 3] il & J# . Bredmose Z5UI{EFFIE #5014 Open FOAM frFE Al
., FIH VOF (Volume of Fluid) [ H &b B2 AR FE 1 8 A U A0 [fa) ()8 TR 28k i R i 5 =i X
FINLIEPE R . R B 3 & 1) naoe-FOAM-SITU BRAFHIF 78 1 0 D) A OIS 308 3 43 7 K
B NIRRT 7K B R PR R B2
AR B FEFF K1 naoce-FOAM-SITU =K figf-ds i — i il 52 X sk & b fE S /R R 7K 3
JIMHEREAE 7 AE L, BFFT T PR SR A A Lo R i KWLIEREEAS [FZKER S AR s R 52 77
m g B UL B e T I 5 .
1 BIEFE
L1 RAESI 52
XTAEE R . AR, RATAIEEH T RANS T2
vV-Uu=0 D)
%+V(p(u —U)U)=-Vp, =9 XVp+V (1 VU) + (VU) - Vi + £, (2
Xt U Uy 73 5 37 T BERN RS T SR EE, py = p— pg-X BRIk 1, p REETT, p 2
WERE, py =p(v—v,) RANIEEREL, fo NIRRT, RAEFMAREN, EERNLAE, L
T U A I A W U X YR T, AN 38 XA 28
1.2 naoe-FOAM-SJTU Kfi#3g

naoe-FOAM-SITU RfEZRCEFETIFEF- & OpenFOAM H T K (IR 5P TFE CFD SRfi#
Ao ZORMAO S EUEIE D S N H A, W SRR YN E i EiE
BT FE, AT UG LA U1K Bh 7 M Rk AT A S TR -

naoe-FOAM-SITU K fg#% - H H 143K A 7 OpenFOAM H 4 1) VOF 7%, VOF L& T H
B ERE . R0 E eI RS, TEGIABSE o, FRER W N TR 5 A AR %
NIRRT L . 0=0 KR ZMIENEATIE, 0<a<l FRHEHM, o=1 FRRiZME B ICHIR A
Fal . E T A 7 BT o BRECIBRRERRIR, BT LA IR o BREUE 22 R B2 A 3L [R] v e
T ARG E T A E

SR AR SR FH AT DU BRAT 535 22 THI A4 25 1 0 A 1) A BRARFE (FVM) B il il 7 72, sl i A k-
SST. k-eZim iR E Al 7 FE s FERMEEFEH R PISO Sk s Bld B3 kT3 R A R
it o

2 HHERR
2.1 BRI R E M

AL R A AR A RHLIEREVE AT R X G, R G450 FE B, KA 8 HAFFE4
. AREEFEIm, HA 145m, HABERS 1.2m, RG2S R=43 m WEE B3B8 040, #EAN



6:10 ‘7{} Pl()[i—f‘r i34 i/%y %E:E]éﬁ)i‘t;;] l’. 3(); /% Qn l JJ o
}\{ 1&1 i_, : N
- :LLA lg] AN

e 1% r1 R & R ERIR R
ouped and high piles structure

o 4 11 432 L
P, OpenFO s
@ﬁam%’ﬁﬂmmmgz’ﬁMgﬁ%m@wmmkaﬁiwm .
yﬁﬁ'%%?m%ﬁig‘gﬂngz e;D@eSh I%ﬁuﬁj\%@?‘%ﬁ%m% ¢ %/T\M}E:%JEFH pointwise X F%:
?—&W%ﬁ%ﬁwa,m%mﬁ;%m°ﬁ@*mEWAmﬁkﬁﬁ@iﬁﬁﬁqmﬁ’Xﬁ*
DR LSBT A7 UL IIR R AT, R AR TR BSYSTHR A0
RITHAE I e, LA 1 A
B P25
= IR B )

IMMMWWWWMWWWMMMMI
T (G

I
||||||||||u\muumuu||m||||||m||||||||||nmll|||||||t|||m||mmm|

L
T

(a) HelkRIt

1 iy ]
Y S \_t/ T
L
] H sl
HHEE R
(b) JRMIHE
(¢) HERYSR M HE

Bl 2 W R G LR R T H A

Fig. 2 Com .
N putational
22 HETR mesh of Grouped and high piles struct
ure

AR RS
. A R 5 XL Rl B 7R 7 8 IR I
m?ﬁﬁﬂmﬁTmm%mgiiﬁﬁﬁﬁWﬁﬁ?ﬁﬁ?ﬁﬁﬁw i
AT 25.96 m kYR F &:%ﬁ:ﬁ&%ﬁﬂﬁﬁﬁﬁ%%%%ﬁT%y&zw%M%ﬁ
FUEZ W79 0.29 A110.212 m %ﬁﬂ;;ﬁgﬁ 8.7 #1637 m Itf, ?maﬁmmgalm‘a Hsem AT
BB R KA 0316 FABLIERER, X0 E
316 mis. BB H W f A% 7R
BARSHIER 1 fis.



#®1HEIR

Table 1 Computation conditions
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Fig. 3 Position of pressure gauges
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Fig. 4 Time history of wave forces Fx under different wave depths
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Fig. 8 Surface pressure and free surface elevation, for computation condition 5
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