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长沙理工大学能源与动力工程学院

摘要摘要摘要摘要： 根据SH波和Lamb波在复合板层中的传播形式及其对覆冰的作用机制，利用ANSYS软件对覆冰桨叶进行

压电–结构耦合分析，计算出超声波换能器在6种不同安装距离下的最佳除冰频率，通过比较得出用于风力机叶

片除冰的最优安装距离与最佳除冰频率。同时，考虑国内压电换能器的加工技术，提出基于超声波技术除冰的最

优方案。数值计算结果表明，基于超声波的风力机桨叶除冰技术在理论上是可行的。以该结论为依据，开发用于

风力机桨叶除冰的原型系统。
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Ultrasonic De-icing Theory and Method for Wind Turbine Blades

TAN Haihui, LI Luping, JIN Panke, LI Mangmang 

Changsha University of Science & Technology 

Abstract: According to SH wave and Lamb wave propagation forms in composite plates as well as the 
de-icing mechanism of ultrasonic, with the aid of FEA software ANSYS, the coupled characteristics of 
piezoelectric-structure in iced wind turbine blades were analyzed. The relationship between installed 
intervals of transducers and optimal de-icing frequencies of ultrasonic waves were mainly investigated. 
By comparison, the optimal installed intervals of transducers and optimal frequencies of ultrasonic 
waves for de-icing of wind turbine blades were obtained. Simultaneously, taking domestic fabrication 
technology of piezoelectric actuators into account, the optimal de-icing scheme based on ultrasonic 
technology was proposed. The numerical results show that ultrasonic de-icing technology for wind 
turbine blades is feasible in theory. Based on the theory study results, a de-icing prototype system for 
wind turbine blade was developed.

Keywords: wind turbine blade   ultrasonic de-icing   finite element analysis   optimized 
frequency   
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