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Characteristic Analysis of Stator Electrically Excited Brushless Synchronous
Motor with Novel Rotor

JIANG Xiaodong,DAI Yong,SHI Zhengjin

( Shenyang Ligong University , Shenyang 110159 , China)

Abstract; Aiming at the problem that a permanent magnet motor is inapplicable for extreme envi-
ronment because of its performance degradation due to the loss of permanent magnet excitation, a
stator electrically excited brushless synchronous motor( SEEBSM ) with novel rotor structure is pro-
posed. The winding distribution , rotor structure ,operation system are expounded respectively. A pro-
totype with rated power of 11 kW is designed. The main parameters and exciting winding wiring di-
agram are described. A 2D physical model of SEEBSM is established. The electromagnetic charac-
teristics under no-load and load(light load and rated load ) are simulated by finite element method.
The results show that the novel rotor structure can not only improve the starting performance, but
also save the process of excitation controller providing a small DC current to the excitation winding
to synchronize the speed, which provides a reference for the development and experimental research
of the following prototype.
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Fig.1 Stator slot winding distribution diagram
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Fig.4 Excitation winding wiring mode
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Fig.6 Speed curve with time at no-load
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Fig.7 Torque curve with time at no-load
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Fig.8 Magnetic density distribution at no-load
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Fig.9 Magnetic field lines distribution at no-load
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Fig.10 Air gap magnetic density distribution at no-load
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Fig.11 Harmonic analysis
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Fig.15 Speed curve with time at rated load
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Fig.16 Torque curve with time at rated load
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Fig.17 Excitation winding current curve with

time at rated load
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Fig. 18 Magnetic density distribution at rated load
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Fig.19 Air gap magnetic density distribution at

rated load
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