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Four-Phase BLDCM of Double-wires Reverse Structure
XIA Dengqi

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

Abstract; Aiming at analyzing the freewheeling features and influence of leakage inductance of a special structured four
phase BLDCM. Firstly explained the novel windings structure, the freewheeling method and power switches voltage
impact brought by winding leakage inductance,then established the mathematical model of the motor, uses MATLAB/
Simulink software to simulate the whole control system. Finally performed experiment to check the actual features of such
kind of motor systems. The simulation and experiment results verify the foregoing analysis and illustrate the special
freewheeling method, provide theoretical reference for the design of this kind of novel motors and for the selection of
proper power switches.
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Figure 1
four-phase BLDCM system
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Figure 2 Freewheeling circuit of phase A
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Figure 3 Simulation module of four-phase
BLDCM half-bridge control system
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Figure 6  Simulation module of BLDCM structure and controlling part
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Table 1

windings and overshoot voltage of power switches

Relation between leakage inductance of
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