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A Study on Flux Switching Motor drive for Fan Application
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Abstract - A new class of electronically commutated
brushless motor, the flux-switching motor(FSM) is
gradually emerging in power tools and household
appliances especially fan application. This motor offers
advantages of both high-power density and relatively
high efficiency. This paper presents the principle of
the FSM and design of the 12/6 pole FSM drive
system. Finally, test results of the prototype motor
are provided to verify a validity of the fan application.

LA £
W(fan)s HWZ(pump)e AF7] Aol UAM &

FEE AAsln e,  F=HF7(induction
motor)7} W&o $8 AFE FHH}xn Uk kW
o} & EAAE A¥EH FTHFHE FFREHEY
7} F2 ALEn glen 1kWoldte] &8 A|AHdA
© @4 f=AF F2 A a il

HIZoe 2d Y 2 1EL FY gy &L
®e fx AF7RGE FTAHE AMSEe HeEAlg
2 DC A% 7l(Brushless DC motor)} I+ A4¥
% 713 % 7] (Permanent magnet synchronous
motor)7} FEE Wi x, 71F AAYY FHAAME
FTFANE AHE3HA] 1 FRALE UDF 2=
g8 e s AFV(Switched reluctance motor)ol] o
g #4o]l FolAx 9ldk. 28y Ha PZ Loz AL
He AF7) zElelde ArlojwiA FY LxAojr ¥
838A ge A2d"olmg HEHdd2 DC AFY &
AXNE Y2 AF7)7F B BAE ¢ A

&S F7H7171 AF171 fsiAe dutioe g 50w
ol3le] Ala”lMe HE4Ea DCHEFZN7F Bol A
51 AN, ByH~ DCAFY] =eolHe A
oz PFAAE AHEEH, =elojn o] HIxTHE
@do] Atk 713 AAY FHAMe A= EEYH
2 AFIF AL AR &L EAC dolN #e
ZAHE 7IAR .

AnHoz FH2 294 AF(Flux switching
motor)e HE#glx DC AF7]o vlsA Aoixez
AL 28X7t AHEHY, 29Xz FEHEE HEI)
vlg AE&3 E&E5Ao 533, £ EAA 0
AA golF EAAL AT ok 1Y 1L EY2 2
A3 AF7Y =eteld FALE RYF: glod, =&
old FAL & 2749 2944 Axiel FAMUY HH
o} e QXM 1z ZAAE AMEEn ch

€ =EdMe & A5 29X d9dL AF
71o] HlE £ £&E 7HA, dUFoz =glojn 3
el lolq BEHEs AFVIEG HrlelHM, 223
o2& 24X dYEx AFI|G vk FF o]
o] 9 g-ojdln] Alojo] iM% vj g EF GnAES
IR EY2 293 AF7I(Flux switching motor

: FSM)dl| i A7 oH2](3].

So .

g

29 1 By 293 Agy] 2ol TR
Fig. 1 The drive configuration of Flux switching
motor
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Fig. 2 Flux pattern for field and armature(Al) winding
excitations
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Fig. 3 Flux pattern for field and armature(A2) winding
excitations
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Fig. 4 Idealized mutual inductance and current waveforms
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Fig. 5 System configuration
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Fig. 7 Prototype flux switching motor
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Fig. 8 Current waveforms
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