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Design of a low — power blade icing monitoring sensor based on complex impedance
HU Zhangbo' , HUANG Zhongchu', WANG Yuting' , HE Lifu', XIAO Litao>, CHEN Biyu®
(1. China Three Gorges Wuhan Science and Technology Innovation Park, Hubei Wuhan 430010, China;
2. Hubei Energy Group New Energy Development Co., LTD., Hubei Wuhan 430070, China)

Abstract ; Aiming at the difficult wiring, large size, and impact on aerodynamic performance of wind
blade icing monitoring device, a wireless passive flexible thin — film sensor is designed to monitor the
state of blade icing based on complex impedance icing detection technology. The combination of solar bat-
tery power supply and LoRa wireless communication technology effectively solves the wiring and installa-
tion problems of monitoring equipment. A three — layer structure is designed, which enables flexible and
thin — film sensors. Various low — power operation strategies are adopted to significantly improve the en-
durance and stability of the system. The experimental results indicate that the accuracy of environmental
temperature measurement reaches 1.9% and the root mean square error of ice thickness measurement is
as low as 0.103 mm. The sensor can work for more than 1,000 hours under the environment of no light.
It does not affect the aerodynamic performance of wind blades. The accuracy, endurance and environ-
mental adaptability of the sensor meet the requirements of wind blade field applications.

Keywords ;: monitoring of blade ice cover; complex impedance measurement of ice thickness; low

power consumption ; wireless passive; flexible thin filming
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