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Abstract

Wireless power transfer (WPT) system is one of the promising way to connect the power supply and the electrical
appliances with freedom of the product layout for the next generation. At this time, the several kinds of WPT system have been
proposed. Among of them, we have focused on the resonant type WPT system composed of the loop coils as the transmitting and
receiving units and the resonators enhance the specified electromagnetic energy to transmit the electric power.
been much attractive because of its efficient power transmission especially for the middle-range distance such as the outdoor

This system has

power supply to the electric vehicles.

to inspect the influence of the disturbing objects come into the transmission pass of the system.
water and the dielectrics used as the package of the unit come into the system has been discussed.

To put the stable and effective WPT system of this type into practical use, it is necessary

In this paper, the effect of the
In addition, one of the ways

to recover the deterioration of the transmission efficiency due to the disturbing objects has been demonstrated.
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+ 1.0mmg¢ - Cu wire
- Winding Pitch: 1.0cm

- Diameter of Spiral: 26.6cm

+ Resonant Frequency: 19.9MHz

(b) Spiral resonator

+ 1.0mmg¢ - Cu wire
- Diameter of Loop: 17.5cm

(a) Loop coil

Fig.1 Fundamental elements for conventional resonant
type wireless power transfer system.
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Fig.2 Conventional resonant type wireless power
transfer system.
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(a) Measurement setup.

Syl [dB]

Frequency [Hz|

(b) Definitions of measured values.

Fig.3 Setup for measurement of Quality Factors.
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Fig.4 Unloaded Q and External k of fabricated
conventional wireless power transfer system as a
function of distance between loop coil and spiral
resonator.
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Fig.5 Schematic figure of measured S-parameter
to estimate the coupling efficiency.
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Fig.6 Coupling efficiency of fabricated conventional
wireless power transfer system as a function of
the distance between spiral resonators.
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Table 1  Matching conditions for fabricated
conventional wireless power transfer system
based on BPF Theory.

a d Theoretical Value of Power
[cm] | [cm] Transfer Rate: 7 [%0]
1.0 14.0 94.94
2.0 17.5 93.95
3.0 21.5 92.18
4.0 25.5 89.81
5.0 30.0 86.02
6.0 34.0 82.10
7.0 40.0 76.62
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Fig.7 Power transfer rate of fabricated conventional
wireless power transfer system as a function of
the distance between spiral resonators.
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Schematic figure of overall system setup

Fig.8 Resonant type wireless power
system with water filled acryl bases.
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Fig.9 Unloaded Q, External k, and Coupling Efficiency
of fabricated resonant type wireless power transfer
system with hollowed or water filled acryl base.
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Fig.11 Power transfer rate of fabricated resonant
type wireless power transfer system with water
filled acryl bases, where the distance between
spiral resonator and acryl base, Tp, as a
parameter.
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