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“The SR motor
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e SR motor
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= rule of thumb: more phases less ripple
v phase vs. 3 phase motors



. lIne SR motor
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Zudiblelnoise and torque are related

S EC J J"’ torque ripple -> reduced audible noise
phases -> |ess noise

t flux path -> less noise
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reducmg audible noise results in
'® reduced performance, or
® increased cost



e SR_Eotor
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o /U appear. S at SR motors require certain geometries to be
fficent
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= er _gE_r = |ameter appears to be good geometry

_ é__fz"._ icake motors appear less desirable
= ® Very small diameter motor (<70mm) appear less desirable
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= — Iow number of poles per phase appears to improve performance

> ' '® exceptions exist
® thermal considerations
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AppIVIin thg_SR Mo
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Iav: rs Iarge motors

~ — may not be significant in most applications
~ *internal and ambient temperature
i Fsub]ect to magnet materials
- — sensorless SR motors can potentially operate in high temperature environments
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.~ — excitation waveform
3 -~ ® no waveform shaping
— generic, simple, low cost control

e hall/optical sensor are very suitable
— rugged, low cost solutions
— hall sensors are more rugged that optical sensors

® very good performance at high speeds



Applving the SR mo

ﬁ_;, orless control
]_1: ierent inductance changes
€ e t algorithms to determine sensorless position feedback
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: — cost of electronics less that sensors
NO Ssensor wiring

~ e no feedback devices on the motor
- — small size
— high temperature environments

e reliability
— NO sensor wiring



Applying the SR MOoLosk
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"‘ ~ new technology
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— +,:- ® |ack of infrastructure
- -8 |ack of experience
® jnherent risk



AppIyin thg_SR Mo

il .

SREpplications should flocus onithese aieas Where the SRiIS clear]

superierr

= Nighy efficier Icy dUfiateaiioaa
® pumps
® COIMpPreESsor

brless fieedback
fflClent hermetically sealed compressors
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T sensitive, large motors with high power density

® traction drives
® J|inear SR motors

— good power density and efficiency at high speed
® high speed compressors
e, turbine starter/generators
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Applying| the SR motor;
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Appl Ing thé‘g'R MO
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— | Jchr' torque
— cltleflo)fHs loise

J ~o 1€ patented technologies perform better

=most suited for unidirectional operation
= _b|-.d|rect|onal operation is possible under certain conditions

- — typical applications include
e blower

® fan

® pump

® electric assist



Applying the SR motors .
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= var]able_;{ applications
SBisdirectional operation

= personall note:

= i likely to succeed
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oJo) |n the SR mo
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- — low cost alternative
- e traction drives
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— high speed motor
® generator
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Pt lying SR misterss
buicllS WIRER a N s .
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BRPoWer and efficiency can be significantly reduced
= aurl]blé foiselcan be significantly higher
— fIzlge @sses can be significantly higher
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1— = Hall sensor can reduce performance
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-~ ® duty cycle distortions reduce performance

~ ® sensors and magnet wheels are subject to heat related failure
— Optical sensors can reduce performance
® duty cycle distortions reduce performance
® sensors and magnet wheels are subject to heat related failure
® Sensors are subject to contamination



- i e
Ribwiglls, when applying SR mehors.
. or)emrjom Siejgliflce) ity 'er\\ atedipower

— ar cy ‘cani be VERY poor
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J r)rorl uje on Variations
— o) -eéluctlon variations can be significantly larger than
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= those of BLDC motors
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— _hlgh guality motor steels and good production methods
~ dre mandatory.
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SR Production Motor
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SR Traction Drive



T“Tl uture of'SRlTl__M:
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o frlzlflY develop custom SR products in-house
dUENe lack of “ofiff the shelf” components
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e :SW motors will most likely penetrate selected
~ niche applications at the OEM level



