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Numerical and experimental study on the heating of deicing cable for wind turbine
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Abstract: Aiming at the problem of power supply cable heat dissipation for the blade de-icing system on wind
turbine, the method of numerical simulation and experimental test were adopted to study the characteristics of
heating and temperature rise of the cable bundle with time after installing deicing cable in the center hole of gearbox
of a wind turbine model. The results show that when the fan continues to operate at full power, assuming that the
gearbox oil temperature is maintained at a maximum of 65 °C, after the deicing system continues to operate at a
maximum power of 87 kW (690 V) for 2 hours and 5 hours, the maximum temperature of the cable section at the
center hole of the gearbox is 97 °C and 101 °C respectively, and the maximum temperature of the hub power supply
cable section is 93 °C and 96 °C respectively..The de-icing power supply cable shall meet the long-term operating
safety temperature of the cable (<150 °C).After the de-icing system runs for 2 hours, the hub power supply cable
exceeds the long-term safe operating temperature (<90 °C) for 75 minutes, and other cables meet the temperature
requirements. The variation law of cable temperature calculated by simulation is basically the same as that
measured by experiment. After the cable is powered on for a long time, the temperature calculated by simulation is
close to the temperature measured by experiment, and the temperature deviation is about 2 °C. This shows that the

simulation calculation method is highly reliable for the calculation of cable heating temperature rise.
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Fig. 1 Physical model of cable heat dissipation
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Tab. 1 Simulation condition of temperature rise on cable
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Fig. 2 Setting of boundary conditions for cable heating model
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Fig. 3 Setting of temperature monitoring points on cable bundle
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Fig. 4 Variation of maximum temperature at monitoring point 1

with power-on time
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Fig. 5 Variation of maximum temperature at monitoring point 2

with power-on time
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Fig. 6 Variation of maximum temperature at monitoring point 3
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Fig. 11 Change of outer wall temperature of hub power supply
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