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摘要 针对风力机工程常用翼型，采用有限元法的SIMPLE算法，对NACA4412翼型、加装2%弦长Gurney襟翼的NACA4412翼型及对

应尾缘厚度为2%弦长的钝尾缘翼型进行了以来流风速为9.5m/s、攻角为0°~25°的气动性能数值计算。结果表明，改型后的钝尾缘

翼型在流场中产生了强烈的下洗作用，明显改变了翼型表面的压力分布，使其升力系数、升阻比等较原型有显著改善，同时大大推迟了

翼型的失速现象。通过翼型噪声机理的研究，对上述三种翼型分别采用在时间域上积分的方式进行了频谱特性的分析，气动声学研究表

明，翼型噪声具有很强的指向性，改型后的翼型声级有明显降低，为低噪声风力机的优化设计和噪声预测提供了可靠的理论依据。
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Abstract： A numerical simulation was used for researching the aerodynamic characteristics of wind turbine 

including NACA4412 airfoil, a modified NACA 4412 airfoil with a Gurney flap of 2% chord height and another modified 
NACA 4412 airfoil with a blunt of 2% chord thickness. It used the SIMPLE algorithm of finite element method to 
compute and analysis with coming wind speed was 9.5m/s and the attack angle from 0 to 25 degrees. Aerodynamic 
characteristic computational results showed that a strong downwash effect was produced by the modified airfoil 
with the blunt trailing edge, which changed the pressure distribution on the pressure and suction surface 
significantly. Therefore compared with the original NACA 4412 aerofoil, the lift and lift drag ratio of the modified 
NACA 4412 airfoil was enhanced remarkably and the stall attack angle was increased. It had a spectrum analysis by 
noise mechanism of airfoils and the frequency spectrum of the noise signal, and the aerodynamic noise calculate 
results indicated that there existed highly directional radiation of the airfoils and the modified airfoils were reduced 
remarkably. It provided a reliable theory for low noise optimal design and noise prediction of wind turbine. 
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