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Dynamic Wireless Power Transfer System with In-Tire Repeater Coils for
Battery Electric Vehicles
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Dynamic wireless power transfer systems (DWPT) are attracting attention as a technology to promote the
adoption of battery electric vehicles. Since DWPT uses magnetic fields to transmit power, magnetic field
lealkage must be suppressed. Also, in order to improve the coupling coefficient, reducing the gap between
the coils is important. In this study, coils placed in tires were evaluated as a structure for reducing coil gap.
The effectiveness of this structure is shown by simulation and experimental results that compare it with

conventional structures such as on-board coils and in-wheel coils.
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Fig.1 WPT model with on-board coil

Fig.2 WPT model with in-wheel coil
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Fig. 4 Coil gaps for each coil structure

Fig.3 WPT model with in-tire repeater coils
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Fig.5 Coupling coefficient for each coil structure
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Fig. 6 Circuit topology of on-board coil and in-wheel
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Fig. 7 Circuit topology of in-tire repeater coil
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Table1 Experimental results

Fig. 8 Simulation results of leakage magnetic fluxat

close point

Fig. 9 Simulation results of electromagnetic field
(EMF) at far point
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Fig. 10 Experimental setups

Fig. 12 Experimental system
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