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Feasibility Study on High-Efficient Motor System Using Wireless Power Transfer and Variable Flux Magnet
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Variable flux motor has been proposed to improve efficiency. However, the timing of magnetizing by the stator coil depends on the rotor

position. Therefore, this paper presents a novel system which transmits power to the magnetizing coil in the rotor by the wireless power

transfer system to enable to magnetize anytime. The wireless power transfer system is evaluated with C-shape core which has the

permanent magnet, the variable flux magnet and the magnetizing coil.
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Table.1 Specifications of WVFM

item value
outer diameter of stator 135 mm
length of stator 80 mm
poles 12
slots 18
maximum torque 32 Nm
maximum speed 12000 rpm
outer diameter of WPT coils 135 mm
air gap between WPT coils 3 mm
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Fig.3 Magnetization characteristics of

variable flux magnet.
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Fig.4 Overview of c-shaped core.
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Fig.8 Inductance of Excitation coil
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Table.2 Specifications of Transmitter & Receiver coil units

Transmitter Coil Unit Receiver Coil Unit
Ferrite Material PC95 (TDK) PC95 (TDK)
Ferrite shape 100(L) X 100(W) X 20(H) mm | 100(L) X 100(W) X 20(H) mm
‘Winding Specification 8Ts (2 Ts X41layers) 8Ts (2 Ts X4 layers)
Aluminum Plate 100(L) X 100(W) X 2(H) mm 100(L) X 100(W) X 2(H) mm
Self Inductance Value Ls(tx)=8.8uH Ls(rx)=9.0uH
Winding coil AC resistance Rdc(tx)=34mQ @85kHz Rdc(rx)=34mQ @85kHz
Resonant Capacitor Cr(tx)=446nF (TDK) Cr(rx)=417nF (TDK)
Gap Gap=3mm
Mutual Inductance Value Lm=4.18uH
coupling coefficient k=0.47
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