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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, Changsha 410076, Hunan Province, China)

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.

KEY WORDS: wind turbine blade; ultrasonic de-icing; finite
element analysis; optimized frequency
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piezoelectric actuators in iced substrate
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ultrasonic frequency of 1628 node in XZ plane
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XY plane MPa
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Tab. 3 Optimal de-icing frequency under different
installed interval
LA /mm 8 10 12 15 17 20
A% /Hz 14880 387650 93100 305950 88750 136100
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Tab. 4 Shear stress in XY plane under different
installed interval

MPa
RS 1625 1626 1627 1628 1629 1630
Nt 8mm —6.2025 —40.698 —18.857 32.463 4223 -4.6089

NAME A 12mm 21163 24508 —1.2035 2.4368 7.0049 2.7293
MK 15mm —4.5410 4.6066 3.6334 -8.4438 —0.54275 7.6609
NMEJ 17 mm —10.214 -7.6945 -15.66 —12.997 —0.92664 —6.3575
Ntk 20mm 7.5878 15557 -15.391 —7.7628 10.293 -2.8841
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