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Investigation on Torque Boost Operation of Novel Consequent-Pole Motor Using Zero-Phase Circuit

Kazuhiro Murakami, Toshihiko Noguchi (Shizuoka University)
Akihisa Hattori, Yoichi Kaneko (DENSO CORPORATION)

A new consequent-pole permanent magnet (PM) motor is proposed in the paper, which forms an image-pole-pairs for every

pole-pair of N and S poles. It is possible for the motor to achieve field weakening operation with less d-axis current and high

efficiency in a high-speed range. However, the motor still has a problem of low torque at low speeds. In order to solve this

problem, a three-phase four-wire inverter is used to drive the motor composed of a set of three-phase windings and a zero-phase

winding to boost the output torque in the low-speed range.

boost operation of the motor is described.

The paper demonstrates computer simulation results and the torque
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(Keywords: consequent-pole permanent magnet (PM) motor, field weakening operation, zero-phase current, torque boost)
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Tab. 1. Motor specifications.
Proposed Consequent SPM motor
motor pole motor
Stator diameter 80 mm — —
Rotor diameter 42.85 mm — —
Stack length 37 mm — —
Air gap length 1.045 mm — —
8 8
(Image (Image
Number of poles pole:d, pole:d, 8
magnet:4) magnet:4)
Number of slots 12 — —
Number of turns 16 T — —
Magnet volume 7.672 cc 7.672 cc 15.344 cc
Armature 4 series
winding Star — —
Connection connection
Magnet type NMX-43SH — —
8 8
6 7 5 Proposed motor
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Fig. 3. Comparlson of back e.m.f. and FFT analysis results.
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results.
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Tab. 2. Motor specifications.

Proposed motor
with double stator windings
Stator diameter 80 mm
Rotor diameter 42.85 mm
Stack length 37 mm
Air gap length 1.045 mm
8
Number of poles (Image pole:4,
magnet:4)
Number of slots 12
Number of zero phase-turns 10T
Number of three-phase turns 16T
Magnet volume 7.672 cc
Three-phase yvmdmg 4 serics
connection
Zero-phase Wlndmg 4 serics
connection
Magnet type NMX-43SH
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Fig. 12. Zero-phase back e.m.f. waveform and FFT analysis
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