5539 B 12 #H fiE )| il T i Vol. 39, No. 12
2024 12 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Dec. ,2024

SRS 1001 —2060(2024) 12 —0150 - 09

KRB S1ER T RERXNZEZXAH
| -KkEBESH

ﬂi/ﬁ:/ﬁi,'ﬁ%\ éjq é&"i@ Z%Q g
(b T A% ﬁéﬁiﬁﬁﬁlfi?ﬁ%,bﬁ 200093)

B AR REE TR A SRR RABE T R AT B RO AR RE RS , # 5 0C3-Hywind
HAEXF & A A e ed NRELSMW # £ R A AUEAUE R 13 A 3 5K ) 284 STAR-CCM + , 45 AR AR R AR J 4
Fogh ZANAEAEABR LA, - KRS AABESH A F 5T, BREV PR FIRAR A 5 7 k% A R e
BRI T A AR R e, LG 3R S RABL, A3 b5 KB e 2 45 R 2 3 £ 6 T8 B A5 2R
EBEAMERT, WA LA R R B AR ﬁ[ﬁl’ﬂ%«é— HFHHE R )G 7 A EAER , mB]T FOWTs W B Sk

* g R BRI AR B TR S 12 R - KRG ST S A R

HE 55  TK83 SCERFRIRAG A DOI:10. 16146/j. cnki. rmdlge. 2024. 12. 017

[SIRAARSTIER I AN, Wik, 2 e i, 5. KR IRSER T N ER KB - K SIFG 4 [1]. #Eesh J LR, 2024,

39(12) :150 - 158. ZHU Haibo, HUANG Haoda, MIAO Weipao,et al. Analysis of aero-hydrodynamic coupling of a mono-pile type floating
wind turbine under the combined wind and wave[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(12) :150 - 158.

Analysis of Aero-hydrodynamic Coupling of a Mono-pile Type Floating
Wind Turbine under the Combined Wind and Wave
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(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code: 200093 )

Abstract: Aiming at the traditional ocean engineering hydrodynamic analysis software which cannot cou-
ple blade aerodynamic load, wind wave load and vortex wake effect, the NREL SMW offshore wind tur-
bine model based on the OC3-Hywind mono-pile platform was established, and the computational fluid
dynamics (CFD) software STAR-CCM + was used to combine the fluid volume function with the dynamic
fluid interaction model to realize the dynamics analysis of the fully aerodynamic-hydrodynamic coupling.
The results show that the adopted CFD method can effectively reflect the influence of tower shadow effect
on the aerodynamic performance of the rotor, and the deviations of aerodynamic and hydrodynamic re-
sponse results are within a reasonable range compared with the results of the single-part calculations; un-
der the combined effect of wind and wave, the attached vortices on the vortex tube are continuously de-
tached from the surface of the vortex tube and interact with the tail vortex at the rear of the tower, which

exacerbates the complexity of the flow field of the FOWTs.
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Fig. 1 Mono-pile type FOWTs model
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Tab. 1 Parameters of NREL 5 MW wind turbine

R3 EBERHSH

Tab. 3 Parameters of fully coupled system

Z M O
it/ kg 8.066 x 10°
EOLE (KAL) /m 78.04
MERR I/ kg » m? 2.0x10"
PP kg m? 2.0 x10"
FEHE15 i kg - m? 1.642 x 10®

% M HofE
HRE D/ MW 5
HE W /mes ! 11.4
WU/ romin 7! 12.1
Wi Bt kg 1.10 x 10°
HLAE BTt/ kg 2.40 x 10°
IRt/ kg 3.48 x 10°
R HAR/m 126

B EA/m 3
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Tab. 2 Parameters of mono-pile type floating platform
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