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Maximum Efficiency Operation and Maximum Torque Operation of Synchronous Reluctance Motor
Taking Magnetic Saturation and Iron Core Loss Characteristics into Account
Ryota Hiyoshi, Toshihiko Noguchi (Shizuoka University)

This paper describes a maximum-efficiency control method and a maximum-torque control method of a synchronous
reluctance motor, where magnetic saturation and iron core loss of the motor are taken into account. The operating characteristics
of the maximum efficiency condition and the maximum torque condition are compared and evaluated. The simulation results
show that the maximum efficiency operating points do not necessarily coincide with those of the torque.
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Fig. 1.
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Fig. 2. Magnetic saturation characteristics.
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Fia. 3. Iron core loss resistance characteristics.
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Tablel. Specifications of test motor.
Number of Poles 4
Rated Power 100 (W)
Max Power 250 (W)
Rated Speed 1000 (r/min)
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Fig. 4. Magnetizing current characteristics.
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Fig. 5. Efficiency characteristics.

(a) Efficiency with Eq. (4)
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Fig. 6. Torque characteristics curves and delivered torque at each
maanetizina current.
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