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Evaluation of Thrust Dynamic Load under Tower Shadow in
Wind Turbine below the Rated Wind Speed

S
Chae-Wook Lim"

(Abstract)

This paper relates to a method of modeling the thrust dynamic load caused by the
thrust variation occurring on the blade due to the tower shadow below the rated
wind speed. A method that uses thrust coefficient is presented by introducing “tower
shadow coefficient of thrust variation”. For a 2MW wind turbine, the values of “tower
shadow coefficient of thrust variation” are calculated and analyzed at wind speeds
below the rated. The dynamic load model of thrust under tower shadow is evaluated
in Matlab/Simulink using the obtained “tower shadow coefficient of thrust variation”
and thrust coefficient. It shows that the thrust variations acting on the three blades by
the tower shadow can be expressed using both the thrust coefficient and the

introduced “tower shadow coefficient of thrust variation”.

Keywords : Below the Rated, Blade, Thrust Coefficient, Thrust Variation, Tower
Shadow, Wind Turbine
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Table 1. Physical parameters and values of the
2MW wind turbine

Physical parameter Value [unit]
Blade length(R) 40 [m]
Rotor inertia(J.) 6.209e6 [kgm?
Generator inertia(J) 60 [kgm?]
Gearbox gear ratio(/V,,) 83.33 [-]
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