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The simple motor construction and low cost, AFZEo] dE3A E3d oL AHzHe o&
fault tolerant power electronic drive has made X1 728t7] 93 HA3 FTHE s Wil AAFH
the switched reluctance drive a strong contender I UTH34]
for many applications. But the switched AE -2 48 g zE= 3A 7] 74] 1 A<
reluctance drive does exhibit higher levels of % 311}711-'1‘31 dlel gk 71AAQ ?_.‘li—‘:—
vibration and acoustic noise than that of most FAY FAE AR, AF vF, F%F 7Y A
competing drives. The main source of vibration Z T3 2L ARG EA WYY 2L HE
in the switched reluctance drive is generated by HEEAMe 71AHA Aed Frigtel vlFd Fo
rapid change of radial force when phase current o8 Ago] TART AAIIH] Aoz E A
is extinguished during commutation action. 29X 9] &, X Fh LA E AFR2A 7R
In this paper, a hybrid excitation method is Ho| Wl o += “ﬁ’:‘}l}% %ol At
proposed to reduce vibration and acoustic noise E =FdAe 3F, 289 FAUA #3F 7]
of the switched reluctance drive. The hybrid 2AE el AsE gIATE B"H‘i o2 3 H 29
excitation has 2-phase excitation by long dwell A X H g o] FIAIJEE FHES A=
angle as well as conventional 1-phase excitation. stolB | ARAg Agatdnt =238 4 A
The vibration and acoustic noise are reduced At FHOZ sl EF WFEE @AA €4
because the scheme reduces abrupt change of F A}k 2 olAE WHE 24 FAAR F
excitation level by distributed and balanced ol A =FZbo] oy A AFHolAA AAFY
excitation. 235 A7) oA g&9 ASE /HALE ©FHol
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Fig. 1. Inductance profile, and phase current of hyhrid
excitation method
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Fig. 2 Flux distribution by hybrid excitation
(a) ph. a excited (b) ph. a,b excited
(c) ph. b excited
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Fig. 3 Torque according to rotor position
(a) 1-phase excitation (b) 2-phase excitation
(c) hybrid excitation

a9 1& 3polBE = Az oE QIYy X
o Z+ AAF AFE BogFH, 19 28 4 o4
AEid AARZZE JeEhin 9t bide] 223
oA g 2F2o=2ZH I 1A 2-3A}o]d
Tl BAE& A Ho bdo] L= A HAH
T =S IF, 23S ARE F oy FHH
A Fo2A A7 AFAAANA Ldste EZ
MNEE APAZH F Aok

I 32 AR Ao mE A E#H ol A (Vector
FieldsAtel e#e) Eag veiz iy a1
A B F %ol 14929 23Hx e FH
€ AA3 xFE W Em HES At o
dol 29A 22357 Ao HAHG AAE HAF)
A FAE 717 W E JA3RY IF, ALE
ARANED & A+E ¢ F AU

2.3 C—dump ¢IHE9 HEZ

(o]

—_

Bz oAz A A =& bl o]
A3 ANLFHE AT g0 ARED. 9
Zo]7] At B dFdAE 219 49 2
A8 AR E Boostd 22 FAI C-dump <
HEE 802X A4 24X Aoje AY I
e £ 29x9 Ads 3o 43 sty
297 adti FHF FHel JteEE
e AT 5P S Ado. a2HBAE YA
348 AAAE A 2V 2 @Y =Z)
b HA FezA AdAEHY FRAAY RIS
2ZA BEEch3]

2 off o
o (3 b
o

)

B

NEENERN

> e
el o
'Jdc—.r ot
H T -

gl' TG éa%‘

28 4 slo|=2[= CiXfEAE 2B C—dump QIHHE].
Fig. 4 C—dump inverter for hybrid excitation method
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Fig. 5 Currents in hybrid excitation. (ims/div, 20mV/div)
(a) asymmetric inverter (b) C-dump inverter
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Fig. 7 Comparison between 1-phase excitation and hybrid
excitation according to speed (load 5[Kg - cm])
{a) noise (b) vibration (c) efficiency
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