5 &K

SPECIAL REPORTS

=ANEORIIZ 78 AE—5

High-Efficiency Synchronous Reluctance Motor
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Enhancement of the efficiency of industrial motors is highly desirable as a measure for the prevention of global warming. The synchronous reluctance
motor (SynRM), which does not require a permanent magnet as an excitation element, is now attracting attention due to its potential to realize high
efficiency and resource conservation. However, its low power factor and utilization of exclusively reluctance torque lead to increases in both the

motor size and inverter capacity.

Toshiba has now developed a SynRM utilizing technologies related to magnetic circuits, structural design, and motor control acquired through its
experience in the development of industrial motors. Experiments on a prototype of this SynRM have verified that its efficiency is approximately 96%,
about 3% higher than that of conventional induction motors, while its power factor is equivalent to that of conventional induction motors.
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Relationship between torque and saliency of rotor in case of SynRM
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Relationships of torque and power factor to flux barrier ratio
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Result of simulation of stress distribution of SynRM rotor
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