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Wireless power transmission through a reinforced concrete plate using circuits
resonating at common utility frequency

Furukawa, Hiroto
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To achieve wireless power transfer (WPT) through a metal steel plate, a
super-low frequency (SLF) was used as a resonance frequency. In this study, we designed lightweight
coils using a WPT simulator that we developed previously. As a result, the weight was reduced to 1.
69 kg from 11.9 kg, the previous coil weight. At a resonance frequency of 400 Hz, the transmission
efficiency and output power of advanced SLF-WPT reached 91% and 426 W, respectively, over a
transmission distance of 30 mm. Furthermore, 80% efficiency and 317 W output were achieved when
transmitting power through a 1 mm-thick stainless-steel plate. This performance is much better than
that in previous reports.
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Parameter Condition Remarks
Number of cells of Yee
Jattice Ny X Ny 352x288 cells
Width of the PML
absorption boundary 16- 32 cells
Cell sizes Ax, Ay 1.00 mm
Model to actual size scale .
. 1 time
ratio
Step time At 235x10"% s Scale ratio is one time
Frequency of power 100 - 400 Hz

supply
Input current 7,

3.0to 6.0 ARMS Sinusoidal wave

Transmission distance 1.0-6.0 cm

Diameter of winding 1.5 mm

Number of turns N,, N, [473 turns

Conductivity of winding  [59.6x10° S/m Copper winding

It was calculated value

Winding resistance 7,7, [1.12 Q by the simulator,

Magnetic permeability of | According to the #—H

the magnetic core curve
Core loss resistance 7, 04Q Measured value

. It was calculated value
Load resistance R, R,

by the simulator.
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