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Effect of Vertical Distribution of Wind Speed
on Wind Turbine Blade
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Abstract

Wind Speed is measured with three-cups -type anemometers which are arranged every 10 m al-
titude on a 70 m height tower. The exponential approximation is used to present the wind
speed as a function of altitude. Thrust moment and rotational torque which are applied to a
blade - to-hub attachment of the wind turbine are calculated by taking accout of the vertical
variation of the wind speed as well as the gravitation of blade. Thrust moment and rota-
tional torque change cyclically as the blade rotates. In case of an actual 14 m length
blade, thrust moment and rotational torque change from 137 to 160 kNm and from 23 to 33 kNm
under a mean wind speed of 10m/s, respectively. The centrifugal force of blade is esti-
mated to be 38 kN at a rotor speed of 48 rpm. The cyclic changing of thrust moment and ro-
tational torque are discussed from a view point of fatigue of the blade-to-hub attachment.
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