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Development of dual-rotor-type permanent magnet reluctance
generator adapting for car
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WFIERR R OEE (F30) : In 2010, characteristics of a dual-rotor-type permanent magnet
reluctance generator (PMRG) are examined by using finite element method (FEM). As a
result, cogging torque is reduced to half since harmonic contents of torque of both rotors are
canceled when inside and outside rotors have differential phase angle of 180 electrical
degrees each other. However, output power was not improved. In 2011, to establish the
compact and high power generation system comprising a combination of the PMRG and a
magnetic gear, the high performance magnetic gear is designed. As a results, it was clear
that the magnetic gear used a polar-anisotropic bonded magnet has desirable features.
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Pole pieces
Inner rotor

(High speed rotor)

Permanent
magnets

(Low speed rotor)

Magnetic gear
Inner magnet pole-pair : 7
Outer magnet pole-pair : 17

Pole-pieces : 24

Gear ratio : 1:2.4286
Diameter of outer rotor : 1300 mm
Stack length : 1000 mm
Core material : 35A300

Pole pieces material : 6.5%Si steel
Permanent magnet

Material :

Nd-Fe-B Sintered

Residual magnetic
flux density : 125T
Coercive force : 975 KA/m
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Nonmagnetic gear

Magnetic gear

Inner magnet pole-pair: 7

Outer magnet pole-pair : 17
Pole-pieces : 24

Gear ratio : 1:2.4286
Diameter of outer rotor : 1300 mm
Stack length : 1000 mm
Pole pieces material : 6.5%Si steel

Permanent magnet

Material :
Residual magnetic

flux density : 080T
Coercive force : 500 KA/m
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No eddy-current Eddy-current

Eddy-current
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Polar anisotropic Radial anisotropic
bonded magnets sintered magnets
Output power 33. 7MW 29.6 MW
0.5 kW 326 kW
Inner (Nonmagnetic yoke) (Magnets 323kW, Yoke 2kW)
135 kW 409 kW
Loss Outer (Nonmagnetic yoke) (Magnets 353kW, Yoke 56kW)
18 kW 28 kW
Pole (6.5% Si Steel) (6.5% Si Steel)
Total 154 kW 763 kW
Efficiency 99.5 % 97.4 %
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