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Design of High Performance Switched Flux Permanent

Magnet Motors with Concentrated Windings
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with concentrated windings. Firstly, in order to have
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a low level of cogging torque, the least common
multiple (LCM) of the magnet pole and slot count
combination with higher value is selected. Secondly,
in order to keep the winding factor equal or greater
than 0.866, the number of slots per pole per phase
between 2/7 and 2/5 is select. Thirdly, a procedure to
determine the winding layout is introduced. Four
possible winding configurations of a 12-slot/11-pole
machine  are  investigated.  Electromagnetic
performance comparison among four winding
configurations is made using finite element analysis.
Finally, the magnet pole and slot count combination

that can be wound with single-layer concentrated

windings is selected as an example for illustration.

1. i

e R R 7R i
SFPM;
LR S S bR - 18
TEEMAT 50Tt Ep B R — RS A S i
RS, 2] 5 Z1& Ry TREEECA - (/] DC 3%
R4 BEIELACRESERI3, 415 90 A4 HA » #iT% & SFPM
RS Bany L Pollock et A - JEG
FFE R AI[5-91% » H PRl 73 FE R B AH SR
FEABIN P | i B 88 SR 5 B S5 L % SFPM
B BHHBHE R A Bz fEILEIRE - SRR
E2%% Hoang FEEL T =4H SFPM S ZERIIHEL10-
14] ; Sheffield &£ Zhu ZF7 H ¥ SFPM (174
FUHE IR S YIRS » 40[15-20]% -

Y] #4 (switched flux

permanent magnet, or flux switching

permanent magnet) F5 72

SFPM & 7%

E4EE T VR 2 (switched
reluctance motor)F =y 2 B B2 [y 1 il A -4
1 ~ Bk R e ] R 22 Y e e 2 S (R - RIS
SRS AH I BN E - » B E AR S YL R L
ERAN H IR R RS it 4R »

RIFL AT SR B ZEHE - PRI Ay & EE IS R 55 -

Him L sat—=MiaEry SFPM G2 » Hid
TR R AT RE R E TR BRI SR E ) - [F]
He AL {5 o B K i R ZEARDL[20] > Ry 17 e (R
A EERE AR S E R R/ NA B
G WA By T ERHRE S Rm VLSS
fi A R (N JESTAE 174 B2 172 28 > 400
I PT DAREPRES AR 2 GedH INBCA /ML 0.866

Al SFPM &2 7 1 RE A ) A & i 1
fiEh - SOKERF SRS R L - EREE 12 (Y%
SR - T APR I S S R T SE e B R TP 8 S 1T
FEECR 6 HyaT By - HEER SR S - &
FEEER B g SR hity - RIEE H RAERHY—F
Wi ESHRE R ESER - AR TS ESES
W= A E RN~ BE AR RS ~ R R AR - AR
TELNEERE T A BBy S d E R [21] -

Zhu [20]F AESH¥ SFPM KR EAS
S NBH G HACE 75 ASCE it fIry 574
S TERERIRR R - 25 UR21-23 e AT A |
REFVGEARECE - AGLA 12 8 11 fRAV4ERE Rl
AT A IO B AV ARG, - FMIAAIR
TLRAEBRMAF M HT(24] DAELEE PUfESEH AT
EHGERIEARE > (FRY SFPM 2R Hik

| ARAN ZF e | 2016.05 | 41



F SRR N
ESE [T 2EHEE]) 398 HH - 105 5 AR
A 220 ot —4F 12 B 2200 I
ZIRSIRSE © 07188562 TR Tt 7 betdtm
STEELR 1 03-591-9342
EHEZTHE © 03-582-2011
MR L RESEE 774905 © www.automan.tw
etk TEFEEEHE © mi@itri.org.tw






