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“Sandwich” composite material
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Fig. 2 Blade tail cross-sectional structure distribution
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Fig. 3 Composite structure distribution
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Tab.1 Thermophysical parameters of blade lay-up structure
S % 35 Balsa A
B/ (kg/m~ ) 1906 150
SHEH/ (W (m-CT)™H 0.3 0.064
B2/ (kg T D 1 100 1000
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Tab.2 Determination of thermal conductivity at each

point of blade cross-section

JE /mm

JEJE /mm

W 8 W F#
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1 03 1.5 8 0.1025]76 3 1.5 15 0.0840

203 1.5 30,174 3|77 3 1.5 12 0.0890

303 1.5 2 0.2400(%8 3 1.5 13 0.087 3

4003 1.5 4 0.1440(%9 3 1.5 14 0.0856

5 3 1.5 7 0.1080
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Fig. 4 Gas-thermal deicing equipment setup diagram
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Tab.3 Table of environmental factors
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Fig. 5 Temperature sensor mounting diagram
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Fig. 6 Waveform diagram of temperature change at various points inside the blade at different operating frequencies of the blower
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Fig.7 Temperature comparison diagram of point 2
and point 8 inside the blade
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Fig. 8 Comparison chart of temperature changes of point 2

and point 8 on the outside of the blade
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Tab.4 Wind speed value corresponds to each

temperature measuring port

B AL R/ (mes )

WE/H, T8 71 Te Fs Fa4 F3 Fp P i
50 1,08 0.92 1.52 4.48 4.27 7.08 11.7 5.54 15.6
60 1.11 1.02 1.64 4.84 4.93 7.95 14.0 6.13 19.5
70 1.12 1.05 1.69 5.07 5.43 8.67 16.0 7.83 24.2
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Fig. 9 Thermal imaging of the blade surface
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Analysis of Influencing Factors of Air Thermal Deicing

Efficiency of Wind Turbine Blades
LEI He-lin, ZHOU Qiang, WU Jiang-bo, ZHOU Jia-xing,
XIAHOU Zhi-cong, JIANG Hui, JIANG Wen-bing
(Jiangxi Jian New Energy Co. . LTD. . State Power Investment Group, Jian 330000, China)

Abstract: The deicing effect of wind turbine blades was tested and analyzed based on the air-thermal method. The
thermal conductivity efficiency of the paving structure and the influence of blower speed (or frequency) on the deicing effi-
ciency were mainly considered. Firstly, the blade structure and layering structure were introduced, and the thermal con-
ductivity was estimated by measuring the thickness of the layering structure. According to the ice-covered position of the
blade in winter, the rationality of the thermal conductivity distribution of the blade during air-thermal deicing was veri-
fied. After that, the field blade deicing test was carried out by changing the speed (or frequency) of the blower. The test
results reveal the root cause of the unbalanced deicing phenomenon in the process of wind turbine blade deicing by air ther-
mal deicing system. It shows that the higher the speed (or frequency) of the blower is, the better the deicing equilibrium
of the blade surface and the more significant the deicing effect are under the premise of ensuring the temperature stability
of the outlet of the ventilation pipe. In addition, with the use of larger blower frequency, the internal circulation of the
blade was enhanced. and the reasonable setting of the internal circulation structure of the blade can effectively improve the
de-icing efficiency and reduce the de-icing consumption time.

Key words: wind turbine blade; icing; thermal conductivity; blower frequency





