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摘要： 

综合考虑到风剪切、塔影效应、三维旋转效应的影响，本文对传统的叶素动量理论(blade element momentum，

BEM)进行改进，建立风电机组气动性能计算模型，基于该模型编制计算程序，以商用 1.5 MW风电机组为计算实

例，计算出其在不同的风速、转速和桨距角配置下的轴向和切向气动荷载分布，以及推力、功率和风能利用系数，

与传统BEM模型及风电设计分析软件FOCUS5计算值对比，验证了该模型的正确性和优越性。 
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Abstract: 

By considering the effects of wind shear, tower shade and three-dimensional rotation, an improvement 
of the classical blade element momentum (BEM) theory was presented and a model for wind turbine 
aerodynamic performance was further established. Based on this model, a numerical algorithm and a 
program code were developed. Using a commercial 1.5 MW wind turbine as an example, the tangential 
and transverse aerodynamic load distributions, thrust and generator power, aerodynamic power 
coefficient were numerically analyzed for various conditions of wind speed, rotor speed and pitch angle. 
The numerical model and results were verified by comparing with the results of FOCUS5, a well-known 
software for wind energy design and analysis.
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