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High-Efficiency and High-Performance Motor for Energy Saving in Systems

goooo O oag
SAKAI Kazuto ARATA Masanori

ooooo
TAJIMA Toshinobu

obooboboobooooooobooooboobooooOooooobooobOOoooOobooobOOoOooOooon
coooboooobooboooooOooboooboobooOooboOobOoOoOoOoOoOobOOobOboOoDbOOobOOobOOOobDOonon
coooboooobooboooooOoobooooOoobooooboobOobOoOoOoOOobOOoOoOoOobOOobOboOobDOobooOooon
oobOooooboboobooobobobobooobobooOooboboolrosb0b0obooooooe2u09runn
gooooooooooooskwo 2sokwOOooooOooDOoODOOOOOOODOOOOOOODODODDO

gobgooboobbooboobo

Recently, increasing importance has been placed on energy saving in various systems. This has created a need for a motor
with high efficiency that is capable of operation over a wide range of speeds.

We have developed a novel permanent magnet reluctance motor (PRM) that has permanent magnets embedded in the rotor to
increase the power. This PRM has a wide variable-speed range (1:5) and high efficiency (92 to 97%). With a power output of 8
to 250kW, the motor is suitable for application to electric vehicles, railway systems, and elevator systems.
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Rotor configurations

000000 Vol.O No.OOTTIO



24

goodgAvuOOd

0 L
oj00001000002000003000004000005

oomAuOO0O

0200000000000000000000000000000
ooooooooooooooooooo

Performance of motors at variable speed
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Structure of PRM
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Torque components of PRM
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Distribution of flux density of PRM using FEM
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Power characteristics of PRM

000000 Vol.I No.OITTIO



oooboobodooooo40000b00OobOOOoDbDOn
boboobooobOoboooobooboboboobooobOoon
uooboboooboobooboobobobboobobooboobooon
ubbobooooooooboooobooobOobOooooooon
obobobooooodobooooooooooooooon
uboboboooooboooobOoooboOobOobOobOdo
ugoooboobobooboooooooboooonogoon
s0bobbobobooobooooboobooooooobooon
ooooboobooooooooon
cooobooooobooooooopPRMOO0OO0O0O0OO
UboboooobOobono obooog9rTwbooosedn
booooboobooooooooooooPRMOOO
uboooobooooobOooooooboobobobooDbOon
boooboooooooboocooboooboooooo

OO0DOO0AU.OO

9209400
9000920 00

960 970 O

9400960 0

ooo0 O
! I I I |

1000000 2000000 0000004000000 5
ooodoAuOn

000 pPRMOCOOOOOOOCOO97T%0000000000CO
oooooopoooo

Distribution of efficiency of PRM
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Influence of current on inductance
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