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A temperature compensation method for complex impedance ice detection
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Abstract; Aiming at the urgent need of solving environmental temperature influence in the complex impedance icing detection,
analyzes the relaxation polarization process of ice, combines the experimental data to obtain the relationship between the complex
permittivity and temperature of ice, and proposes a temperature compensation method for complex impedance icing detection. In order
to improve the accuracy of temperature compensation and reduce the workload of calibration, implements an accurate and reliable
temperature measurement compensation method through the analysis of the relaxation polarization theory and the construction of a
temperature drift model. It weakens the influence of icing thickness on temperature compensation, and greatly reduces the complexity
of temperature compensation for complex impedance parameters. Icing experiment results show that the proposed method can reduce
the influence of temperature drift on the measurement results by more than 80% under ambient temperature of =24°C to =3°C , which
significantly improves the compensation accuracy and calibration efficiency. The proposed method has certain value of engineering
application.
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Fig. 1 Relationship between the real and imaginary part of

the complex permittivity
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Fig. 2 The real part curve of the complex
permittivity of ice (0°C)
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Fig. 4 COMSOL modeling diagram of the electrode of the

complex impedance ice detection system
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Fig.5 Effect of ice thickness on capacitance between electrodes
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of ice at different temperatures
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