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Temperature Detection of Magnet in PMSM using Electromagnetic Induction

Ryo Hamba®, Keisuke Kusaka (Nagaoka University of Technology)
Yoshihisa Hojo (TOYO DENKI SEIZO K.K.)

This paper proposes a temperature detection method for magnets of PMSMs using electromagnetic induction and a thermistor.

The magnet temperature is measured by the NTC thermistor, which is connected to the secondary side of a wireless power transfer

system. The temperature change of the thermistor is detected through the change in the DC input power of the high-frequency

power supply, which supplies power to the WPT system. The experimental results show that the proposed method detects the

temperature of a stationary thermistor using DC input power. The estimation error is less than 11°C.
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Fig. 2. Temperature detection circuit.
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Fig. 3. Temperature characteristics of BN-LG25Y1ROMYB.

Table 1. Circuit parameters.

Parameter Symbol Value
DC input voltage Voe 6V

Resonant frequency f 100 kHz
Primary coil inductance L 7.4 uH
Secondary coil inductance L, 7.34 uH
Primary coil winding resistance 7 119 mQ
Secondary coil winding resistance 72 112 mQ
Primary resonant capacitor C 339 nF
Secondary resonant capacitor (@) 286 nF

Coupling coefficient k 0.256
Mutual inductance M 1.89 uH
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Fig. 4. Theoretical calculation of temperature characteristics.
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Fig. 5. Coil for experiment.

Table 2. Coil parameters.

Parameter Symbol Value
Diameter d 75 mm
Length / 3.2 mm
Turns N 6
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Fig. 6.  Voltage applied to resonant capacitors.
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Fig. 9. Experiment result.
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