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Fig.1 Meso and micro-scale nested flowchart
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Fig. 6 Schematic diagram of simulation results of typhoon-wave-current coupling
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Fig. 16 Diagram of windward load distribution on blades
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Wind load characteristics of 10 MW -level super-large offshore wind turbine

under the coupling effect of typhoon-wave-current

KE Shi-tang"*, WANG Shuo"?, ZHAO Yong-fa"*, ZHANG Wei'?, LI Yé'
(1.Department of Civil and Airport Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2.Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design, Nanjing University of Aeronautics and Astronautics,

Nanjing 211106, China; 3.State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Offshore wind turbine is a technological commanding height in wind power industrial development in future and it faces
more complicated extreme wind environments compared with onshore wind turbine. To disclose wind load distribution characteris-
tics of wind turbine under typhoon-wave-current coupling effect on the sea, a 10MW-level super-large offshore wind turbine in
Wailuo Wind Farm, Guangdong is chosen as a research object and a real-time meso-scale WRF-SWAN-FVCOM (W-S-F) cou-
pling simulation platform is constructed by using Model Coupling Toolkit (MCT). The spatial-temporal evolution of typhoon-
wave-current in the offshore wind farm in the whole landing process of the super typhoon “Ramason” is analyzed. Next, wind load
characteristics of wind turbines and interference effect among blade, tower and wave surface are analyzed by combining the meso-
micro scale nesting method. The extreme load model at typical positions of offshore wind turbine under extreme wind conditions is
proposed. Results demonstrate that the constructed meso-scale W-S-F coupling platform can simulate interactions among typhoon,
wave and current accurately. Wind loads on the tower are mainly transversal in the section within the blade interference, and are
downward in the section within wave interference. Moreover, strong pulsation features are observed near the low-altitude wave sur-
face. Blade at position A is the safest, while blade at position B is the most dangerous. T4 is the most adverse phase for single pile
foundation strength design of the offshore wind turbine. At T4 phase, the maximum base shear reaches the 7.68>X 106 magnitude

and the maximum base bending moment reaches the 5.2>X 108 magnitude.

Key words: wind load distribution; typhoon-wave-current coupling simulation; offshore wind turbine; meso-micro scale;

interference effect
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