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Heating Characteristics of Electrothermal De-Icing Under
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PENG Bo, SHI Hang*, FAN Sheng, FENG Xuebin, LIANG Pengcheng, HU Jiehua
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Abstract: [Purpose] In order to formulate a reasonable control strategy for electrothermal de-icing of
wind turbine blades, [Method] an experimental approach utilizing electrothermal heating component
prototypes has been employed to investigate the influence of factors such as ice thickness (5 mm and 20
mm), heating power (ranging from 400 W to 1 000 W), and ambient temperature on the ice-melting process
within an environmental chamber set at temperatures between —20 ‘C and —5 “C. [Result] The results
show that for each 1 C decrease in ambient temperature, an additional approximately 40 W of power is
required to sustain the same final temperature, revealing a linear coupling relationship between heating
power and ambient temperature with respect to the final temperature of the heated surface. Furthermore,
when the ice thickness is 5 mm, the duration of the gradual temperature rise phase during ice melting
extends from 2.5 minutes to 10.0 min, and a heating power of 800 W or higher becomes necessary for
effective ice melting when the ambient temperature falls below —15°C. As the ice thickness increases to 20
mm, the heat absorption by the ice layer itself increases by 3.2 times, leading to a proportional extension of
the ice-melting time by 55%. [Conclusion] Therefore, in practical engineering applications, it is imperative
to dynamically adjust the heating power based on real-time data on ambient temperature thresholds and ice
thickness, while also optimizing the control logic by taking into account the critical conditions for ice
shedding and the temperature abrupt change characteristics during the ice-melting stagnation phase.
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Fig. 3 Physical Drawing of Icing on Sample Surface
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Tab. 1 Applied Current and Voltage in the Test
PENY it 1 FELAL/A i HL SV
400 11.76 3.29
600 14.40 4.03
800 16.63 4.65
1000 18.60 5.20
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