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Abstract: With the rapid development of the offshore wind power industry, offshore wind turbines are gradually being developed on
a larger scale. However, the offshore environment is characterized by complexity and variability, and the significant impact of intense
wind wave and current coupling conditions on wind turbine aerodynamic performance underscores the importance of research in this
area, especially for large-scale floating wind turbines. In this study, a 17 MW floating wind turbine is investigated, and its
aerodynamic performance under the combined effects of wind and waves is numerically analyzed using the FEWT-SJTU solver
developed by the research group. Furthermore, a comparative analysis is conducted to examine the influence of different degrees of
freedom in platform motion on aerodynamic performance. The analysis results indicate that the aerodynamic performance of the
wind turbine is significantly affected by surge and pitch motions. Besides surge and pitch, the other four degrees of freedom can
effectively reduce the amplitude of fluctuations in the blade root tangential bending moment. The fundamental differences in the
impact of surge and pitch on aerodynamic performance led to phase differences in aerodynamic power and thrust output between
single surge conditions and other conditions. This study provides crucial technical support for the design and development of
large-scale floating wind turbines.
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Fig.1 (Color online) Induced velocity vector diagram of the airfoil
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Fig.3 (Color online) Numerical computational domain
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Fig.5 (Color online) Time history curve of aerodynamic loads
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