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Application concept

A position and speed estimation method without position transducer is applied for harizontal axis washing machines with ]
Permanent Magnet Synchronous Motor (PMSM). By integrating methods, i.e. using a speed reference for zero speed startup and low .‘-,
speed acceleration, and back-EMF for mid-high speed operation, the rotor position can be estimated and controlled over the full

speed range. In order to achieve correct operation from zero speed, the two techniques are combined with a crossover function

based on the speed reference.
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