Panasonic Technical Journal Vol. 59 No. 1 Apr. 2013

IR T A X U ABIMBED 7280 O BT L

Electromagnetic Field Analysis Method for High-Efficiency Wireless Energy Transfer
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In this paper, an electromagnetic field analysis method for high-efficiency wireless energy transfer is reported. In order to

improve energy efficiency by simulation using a finite element method, high-accuracy computer simulation of high-frequency losses

in the coil and the core is required. We then analyze the copper loss caused by the skin effect and the proximity effect by using 4-¢

method with edge element, and propose an electromagnetic field analysis method using complex permeability to compute the iron

loss caused by eddy currents and hysteresis of the core. Furthermore, the temperature rise can be calculated from the analyzed results

of high-frequency losses.
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Fig. 1 Component of high frequency loss
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Fig. 6 Frequency characteristics of complex permeability
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Fig. 8 Analyzed results of copper and iron loss
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