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Abstract The aim of this research is feeding power wirelessly to the sensor surrounded by the metal wall. Var-
ious circuit configurations have been proposed for the magnetic resonant coupling wireless power transfer. In this
research, we conducted experiment and compared characteristics of series - series (SS) and series - parallel (SP)
circuit topology focusing on the optimum load and the maximum efficiency. When the power transfer through the
metal wall was carried out with SS circuit topology, the value of the optimum load that maximizes the transmitting

efficiency decreased. The value of the optimum load can be increased by using the SP circuit topology.
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# 1 Circuit Parameters.

Resonant Frequency 85 kHz
Primary Coil Inductance L; | 100 uH
Secondary Coil Inductance Lo | 100 uH
Primary Resistance R 0.2Q
Secondary Resistance Ra 0.2 Q
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3 2 Metal Resistivity.

Material Resistivity p [uQm]

Steel (SS400) 0.10
Stainless Steel (SUS304) 0.72
Titanium 0.56
Copper 0.02
Aluminum (52S) 0.03
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3 3 Coil Specifications.

Primary Coil | Secondary Coil
Outer Diameter 193 mm 185 mm
Inner Diameter 100 mm 100 mm
Turns 24 turns 24 turns
Metal Plate Dimention | 600 mm X 600 mm X 1 mm
Air Gap 20 mm
Resonant Frequency 85 kHz
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# 4 Circuit Parameters (Without Metal Plate).

Primary Coil Inductance L1 | 103 pH
Secondary Coil Inductance Ly | 103 pH
Mutual Inductance Ly, 47.6 pH
Primary Capacitor Cy 34.0 nF
Secondary Capacitor Cas 34.0 nF
Secondary Capacitor Cap 29.0 nF
Primary Resistance Rj 0.22 Q
Secondary Resistance Ra 0.26
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# 5 Circuit Parameters (With Metal Plate).

Primary Coil Inductance Ly | 51.6 uH
Secondary Coil Inductance Lo | 54.4 pH
Mutual Inductance L, 0.21 pH
Primary Capacitor Cy 68.3 nF
Secondary Capacitor Cas 64.3 nF
Secondary Capacitor Cap 64.3 nF
Primary Resistance R; 1.68
Secondary Resistance Ra 1.60
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