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Rotor Initial Polarity Detection Method of Single-Phase PMSM Considering
Asymmetric Air-Gap Structure

Sung-Woo Seo!, Seon-Hwan HwangT, Jong-Won Park? and Yong-Hyu Kim®

Abstract

This paper proposes an initial rotor polarity detection algorithm of a single-phase permanent magnet
synchronous motor (SP-PMSM) related to stable open-loop starting for sensorless operation. Generally, the
SP-PMSM needs an asymmetric air-gap structure to can avoid the initial starting failure at zero torque point.
Therefore, the rotor polarity information can be obtained by using the DC offset current direction of a stator
current through a high frequency voltage injection into an SP-PMSM with an asymmetric air gap. In this
paper, the proposed rotor initial polarity detection algorithm is verified through several experimental results.

Key words: SP-PMSM, Asymmetric air-gap, Initial rotor polarity detection, Open-loop starting,
High frequency voltage signal, Sensorless operation
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Fig. 1. Schematic circuit of full bridge inverter and SP-
PMSM.
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Fig. 2. B-H characteristic curve of stator.
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Fig. 6. Experimental setup.

TABLE 1
_, Permanent Permanent SPECIFICATIONS OF SP-PMSM
?;%mtﬂux . ™ magret flux
i Smtmmmt Parameters Value
Paﬁ:lal
safuration —= Number of poles 2
Fig. 4. Effect of permanent magnet flux of SP-PMSM. Rated voltage 25 [Vdc]
Stator resistance 0.015 [Q]
_ s Stator inductance 0.018 [mH]
Vip [Gipoe v .O i o] | Bac.k—E.iMF constant 0.226 [V/krpm]
PWM -7 S+ @ Switching frequency 10 [kHz]

N

Fig. 5. Block diagram of initial polarity detection based on
DC offset current using a high frequency voltage injection
and LPF.
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Fig. 7. Rotor initial polarity detection waveforms using LPF

and high frequency voltage injection of SP-PMSM.
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