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Research on Sensorless Control of Contra-Rotating
Permanent Magnet BLDC Motor

XTANG Kangli,MA Junhua

(College of Electrical Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract: The position sensorless control based on back EMFs of contra-rotating Permanent Magnet BLDC motor was

discussed and verified by the theoretical derivation and experiments. A method with six pulseswas proposed to detect the

pole rotor position at standstill, another method for start-up with two pulses was presented based on the difference of

inductance. Finally, the experiments verified that the initial position estimation method and start-up method could

implement the contra-rotating PMBLDC motor switching to position sensorless control mode based on back-EMFs.

Key words: contra-rotating PMBLDC ( Permanent Magnet Brushless Direct Current ) ; sensorless detection; starting

detection ; difference of inductance
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Figure 1  Diagram of hall sensors design
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Figure 2 Waveforms of back-EMFs and phase currents
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Inverter circuit and voltage detect diagram
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Figure 4 Measured de-link current of
different rotor positon
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Figure 5 Rotor position estimation process
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Figure 6 Rotor position estimation for communication
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Figure 7 Experimental system configuration
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Figure 8 Flow chart of whole estimation process
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Figure 9  Experiment results of start-up process
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Figure 10 Experiment results of back-EMFs strategy
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