Novel High-Efficiency Switched Reluctance Motor and its Control Method

We are looking to out-license the technology for its commercialization.

Novel structure of switched reluctance motor which realizes
high efficiency and high power factor

#Background

Permanent magnet motors (PMs) are widely employed in home appliances and
electric cars, because of their high efficiency. On the other hand, PMs have
disadvantages that rare earth materials in PMs are poor in production and costly,
and that they are deteriorated by high temperature. Recently, switched reluctance
motors (SRMs) not containing rare earth materials and having simple construction
have been gathering attention, but SRMs also have problems of lower efficiency

and lower power factor compared with PMs.

#Summary and Advantages

The inventors developed a new SRM structure where rare-earth-free AINiCo
magnets are embedded (Fig. 1), and its control method which enables control of
output and torque while the SRM is rotating. This helps SRM’s performance such
as power factor and efficiency be optimized according to its application in wide

motor operating range that requires various rotation speed or load torque.

> Rare-earth-free

As well as conventional SRMs, this new SRM does not contain rare earth
such as neodymium, leading to low manufacturing cost.

> High efficiency and high power factor

Torque characteristics of the motor during rotation can be adjusted in
accordance with the required load (Fig. 2), resulting in high efficiency and
high power factor. This technology is applicable to various motors for
various applications.

> Performance under high temperature

AINiCo magnets are known for its high-temperature resistance, thus this
new motor performs well even under high temperature (=200°C) suitable for
automobile applications.
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Fig. 1: Structure of the new SRM (upper half)

Table1. Comparison with prior art

(wN)

@nbJoy Jojow

anbuoy peoj
ons oD

0 002 004 006 008 01 012 014 016 018 02

0 002 004 006 008 01 012 014 016 018 0.2

— Instantaneous
——Average

7,631 Nm Tg"8:43 Nm

Towg=2:11 Nm }

— ]

time (sec.)

Fig.2: Motor torque and load torque
(simulation result)
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#Development Status

* Prototype SRM developed

+ Efficiency* of the new
motor control method veri-
fied in simulation

* Adjusted torque characteristics
even during motor rotation

+ Seeking a partner to im-
prove the output and opti-
mize the SRMs according
to their needs

#Applications
* Home appliances

« Electric cars, hybrid cars

¢ Offer
« License
* Option for License

« Collaborative Research

#Contact

Yuka Tanaka

Technology Transfer Team,
Kyoto University Division
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