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Analysis on Induction Heating of Ring Flange for Wind Power
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Abstract : This paper presents an analysis on the induction heating of ring flange for wind farm. Ring flange is

used for the connection of poles when building a column of wind power plant. Heat treatment of ring flange with

the diameter of ©¥91,000mm has been considered. For analysis on the induction heating, FEA

is used. Firstly,

electromagnetic filed analysis was performed to get the induction current distribution on the steel, After that, heat

transfer analysis was performed using the magnetic filed analysis results. for more precise analysis, some

measurement for permeability has been performed and the measurement data was used during the analysis. From

the analysis, we get the temperature distribution on the ring flange.
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(a) Manufactured specimen
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Fig. 2 Specimen for measurement

Wounded specimen

Table 1 Specification of specimen

Material SCM440
Inner radius 109.68mm
Outer radius 147.2mm
Thickness 10mm
Mass 586.5¢g
Ist 100
Turns
2nd 50
Age A QY AAZE 12004/me Az )
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Fig. 3 Experimental set for measuring BH curve
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Table 2 Averaged relative permeability at each
frequency
Frequency (Hz) Relative permeability (1)
500Hz 21.43
1kHz 14.93
SkHz 6.78
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Fig. 5 BH curve (At maximum magnetic field of
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(a) Maxwell 2D model
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(b) 2D mesh
Fig. 6 2D FE model
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(a) Induction current distribution
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(b) Flux line distribution
Fig. 7 FEA results
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Fig. 8 Induction current w.r.t coil thickness

Fig. 9 3D model for ring flange induction analysis

Fig. 10 Modified model for ring flange induction
analysis
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Fig. 11 Electromagnetic analysis for induction heating

Maxwell
Eddy current solver

|

E-physics
Transient analysis
(Heat transfer)

Fig. 12 Procedure for electromagnetic-thermal coupled

analysis

b) case 2

- Solve for electromagnetic field
- Eddy current analysis result,

Mesh information

-Transientanalysis for Heat transfer

- BC and source fro heat transfer
(conduction, convection, radiation,
temperature, insulation efc)

- Using results from Maxwell

(b) case 2
Fig. 13 Analysis results for heat transfer
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