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LOADS COMPUTATION OF WIND TURBINE BLADE IN
LOCAL TRANSIENT WINDS

Chen Gang, Chen Jin, Pang Xiaoping
(State Key Laboratory of Mechanical Transmission, Chongqing University , Chongqing 400044, China)

Abstract: A improvement of blade element momentum (BEM) is presented. The momentum theory is applied in the rotor
coordinate, while the blade element theory is applied in the local coordinate. The 2-D airfoil has more ascendant on aero-
loads in the local coordinate. At the same time, it can better call the Beddoes Leishman (B-L) model, so as to consider
comprehensively the impacts of the coning angle, the local winds, even the blade bending deformation. The B-L model is
applied to predict the 2-D airfoils’ aerodynamic performance when considering the unsteady of the winds. The B-L model is
improved to predict the tangent force using the tangent separating point, which makes the predicting of the aero-drag force
be more accuracy. The Tjaereborg-2 MW wind turbine is simulated combining the improved BEM theory and the B-L
model, the calculated flap-bending moment calculated at blade root is closer to the measured data.

Keywords: wind turbine; improved blade element momentum; dynamic inflow; blade transient loads



