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Table 1 Modal analysis of wind turbine
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Fig.1 Modal shape of wind turbine
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Fig.4 The flapwise displacement response
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Fig.7 The edgewise velocity response
at the blade tip
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Fig.10 The flapwise displacement response
at the blade tip
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Wind turbine aerodynamic load and response prediction
based on vortex wake method

TANG Di , LU Zhi-liang ,WANG Tong-guang, WU Yong-jian

(College of Aerospace Enginecring, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract ; The vortex wake method is used to predict the quasi-steady aerodynamic forces, which are subsequent-
ly input to the Leishman-Beddoes dynamic model to calculate the unsteady aerodynamic forces. The structural dynamic
equations are obtained for wind turbine rotor. The modal analysis of wind turbine rotor is calculated based on blades
flapwise stiffness, edgewise stiffness, and mass properties of hub and tower structure using FEM approach. The wind
turbine aerodynamic forces and response calculation model is constructed by adding the contribution of blade vibration
speeds to unsteady aerodynamic forces. The time-responses of aerodynamic forces, vibration deflection and vibration
speed are calculated both for the NREL Phase VI turbine and for a 1.5 MW wind turbine, showing certain useful re-
sults and conclusion with analysis in detail to some extent.

Key words ; wind turbine; prescribed vortex wake method; dynamic stall; modal shape



