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Abstract:

In this study, a new model of the switched reluctance induction machine with a structure of twelve poles in
the stator and ten poles in the rotor has been designed and analyzed. This innovative topology has been
proposed with the aim of reducing the length of the windings and, as a result, reducing the overall
dimensions of the motor. The magnetic flux path in this structure has been optimized in such a way that,
while reducing core losses, it provides a higher torque density than conventional structures. The performance
of this machine has been simulated using the finite element method in the Magnet software environment and
the results have been compared with previous similar examples. The findings show that the proposed motor,
while maintaining the desired starting torque, significantly improves its performance over time and during
the starting process. Although the initial value of the torque is lower than the final value, this issue is
compensated by applying more current at the initial moments, without causing any damage to the power
circuits or windings. As a result, the proposed design is not only optimized and compact in terms of physical
structure, but also fully suitable and reliable for industrial and automotive applications in terms of dynamic
performance.
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Stator Outer Radious 115 mm
Stack Length 150 mm
Motor Length including End Windings 200
Number of stator teeth 12
Number of motor teeth 10
Maximum current 250 A
DC Voltage 600 V
Stator turn numbers concentrated/30
Rotor turn numbers concentrated/30
Airgap 0.5 mm
Core Material M19
Current Density 15 A/mm2
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