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Sensorless Control of PMSM for Washing Machine
Based on Improved SMO

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

Abstract : Due to the problems of position sensors installed on the permanent magnet synchronous motor (PMSM) , such
as high cost, difficult maintenance and so on, a novel method for sensorless control of PMSM was presented, which is
applied to washing machines. An improved sliding mode observer (SMO) was used to estimate rotor position and speed
of the motor. Three-phase current was sampled through three shunt resistance, which greatly reduced the cost of the
system. In the proposed system, vector control mode was used, and decoupling control link based on voltage feed
forward compensation was added to the inner current loop for the characteristics of large load variations and high speed of
washing machine. Compared with traditional Pl controller, this scheme can improve the current tracking effect as well as
the control performance. At last, the scheme is experimented in a washing machine prototype platform. The experiment
results show that the control strategy works reliably and has good controlling performance, which meets the requirements
of washing machines.
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Figure 1  Block diagram of PLL
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Figure 2 Equivalent diagram of PLL
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Figure 3  Figure of three-resistance sampling
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Figure 4 Block diagram of traditional PI controller
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Figure 5 Block diagram of decoupling controller
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Figure 6  Structure of the system
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Figure 7 Experimental waveforms of rotor speed
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Figure 8 Experimental waveforms of rotor position
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Figure 9  Experimental waveforms of traditional PI controller
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Figure 10

Experimental waveforms of decoupling controller
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