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Brushless Doubly-Fed Induction Generator

Focusing on Two-Type Rotating Magnetic Field with Concentrated Winding Stator
Masahiro Aoyama *(SUZUKI Motor Corporation), Toshihiko Noguchi (Shizuoka University)

This paper presents a induction generator which can drive on regenerating torque even if its slip is positive. The application

of proposed generator is newly range-extender hybrid electric vehicle system with integrated traction motor and generator for

automotive application. The unique point of this technique is to utilize the second-order space harmonic which rotates in

reverse direction against the fundamental rotating magnetic field. The basic drive performance is revealed by FE-analysis.
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Fig. 1. Conventional range-extender HEV system.
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(b) Axial-air-gap type.
Fig. 2. Proposed range-extender HEV system.
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Fig. 3. Cross section of radial-air-gap type dual-axis motor for
proposed range-extender HEV system.
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Fig. 5. Rotating magnetic field generated by concentrated
winding stator.
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(e) 28 slots-vs.-6 slots.

(f) 32 lots-vs.-6 slots.
Fig. 6. Slots combination.

Table I. Rotor winding coil-pitch and connection pattern.

12s 16s 20s 24s 28s 32s

Pole-pitch (teeth) 3 4 5 6 7 8

C)5 winding
coil-pitch (teeth) 3 4 3 6 7 8

Cy,q Winding
coil-pitch (teeth) ! 2 2 3 3 4
Number of C,,q 1 5 5 3 3 4
series connection
Number of C,,4

parallel 2
connection
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Fig. 7. Magnetic flux density (left-side) and second space harmonic
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Fig. 10. Regenerating torque characteristics with respect to
induction rotor winding configuration under 389 A,,,,T and s; =
0.3 in case of 24-rotor slots.
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