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Wide Speed Range Control of AC Motor by Changing
Equivalent Winding Turns

LIAO Yifei,ZHAO Rongxiang, YANG Huan

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

Abstract: Speed range of motor is often need extended in typical AC motor speed control applications.

Traditional

methods include field-weakening control, pole-changing and winding-change method. A new way to extend speed range

was put forward. The proposed method requires a power conversion circuit controlled by a small number of electronic

devices to make the equivalent winding turns continuously adjustable so as to achieve the purpose of extending constant

power operation. Simulation results show that the equivalent stator winding turns can be changed continuously by this

pulse control method. Using this method can broaden the range of the motor speed to adapt to different requirements for

motor torque curve.
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Figure 1  Multi-gear vehicles operating characteristics
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Figure 2 Equivalent circuit of an induction motor
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Figure 3 Motor speed control schematic diagram
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Figure 4 Power, voltage, and torque curves for windings of low speed
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Figure 5 Power, voltage, and torque curves for windings of high speed
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Figure 1 Winding turns changes by impulse control
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Figure 7 Schematic of changing winding turns method
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Figure 8 Torque and current for changing directly
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Figure 9  Torque and current for changing

by 20% duty cycle pulse control
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Figure 10 Torque and current for changing

by 40% duty cycle pulse control
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Figure 11  Torque and current for changing
by 60% duty cycle pulse control
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Table 2 Comparison of pulse duty and stator current
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