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Verification of Hundreds kW-class Wireless Power Transfer with Copper Pipe Coil.

Kazuki Yamagata™, Keisuke Kusaka (Nagaoka University of Technology)

Wireless power transfer (WPT) for electric vehicles has been studied to put it into practical use. In recent years,
however, as the cruising distance of electric vehicles is extended, the battery capacity of the electric vehicles which
are the target of power transfer tends to be increased. As a result, the conventional transmission power requires a long
charging time, which may lead an inconvenience of wireless power transfer. Therefore, it is necessary to increase the
transmission power. This paper proposes a wireless power transfer system using a pair of copper pipe coils. The
proposed system uses water cooling as a cooling method to prevent heating of the coils. Experimental results

demonstrate that the proposed system achieves a power transmission of 150 kW.
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Fig. 1. A cross section of analysis model.
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Fig. 2. Analysis results of inductance and coupling factor for

each combination of design parameters.
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Fig. 3. 3D analysis model.

Table 1. Analysis results with selected design parameters.

Value
Inductance [puH] 36.7
Coupling factor 0.27
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Fig. 5. Circuit configuration of power transmission.



High-frequency power supply output voltage : 200 V/div |—

High-frequency power supply output current : 400 A/div |
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Receiving side current : 400 A/div |
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| Time : 20[us/div] |

(a) Voltage and current waveforms on the transmission side

and current waveforms on the receiving side.

Receiving side load voltage : 200 V/div r

Time : 20[us/div] |

(b) Voltage and current waveforms on receiving side.

Fig. 6. Waveform at transmission of 155 kW.
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Fig. 7. Measurement result of efficiency characteristics.
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