VJIK 628.440.22

MOBBLILEHUE 30PEKTUBHOCTU BEHTUITbHO-PEAKTUBHOIO
[BUrATENS SES

Bacunvee JI.A., Muyckun IO.B.
Honeyxui zocyoapcmeeHHbIU me.muqecxuﬁ YHugepcumem
Yuri@mn.dc.donetsk.ua

In this article the problems of definition parameters of control switched reluctance motor (SRM) for deriving the great-
est power of the drive under condition of the least expense energy are considered. The expressions for definition of a
rational number of coils of a phase winding and iook-ahead angle of inclusion current of a phase are obtained.

BasHoii 0cobDeHHOCTRIO BEHTHIBHO-peakTHEHLIX asuratencii (BPJ) snseTca AMCKPETHOCTh UMKNA Npeobpaso-
BaHHA 3HEPTHH H HECHHYCOMAANEHOCTh MOTOKE H TOKOB B fpa:tax OOMOTHH,

[pH 3TOM BO3HWKAET HEODXOAHMMOCTE ONPEC]IEHHA IHAYEHNA IAPAMETPOR YNPABIEHNA CIUIOBRIM npeobpaio-
patenem (CI1) BPJL u KoHCTPYKTHBHBEIX 0co0eHHOCTEI aNeKTpo-MexaHudeckoro npeodpasosatens (3MII), nossonsio-
\IWX TIOBBICHTE 3 EKTHBHOCTL PHBOAA. DTa 3a/iaUa OTAHYaeTcs MHOTOBAPHAHTHOCTEIO, B CBA3H € HeM ONTHMH3ALMAA
BO3MOKHA TI0 pasHeIM HokasaTenam. [1o 3Toil MpHHMHE He CYIIECTBYET EAHHOIO [0JX0/A K YTPABIIEHIIO BPO.

OBBIYHO K MaTOMOLIHEIM IBHTATENAM IPeIbABIAIOTCA MEHEE JKECTKHE TPeDOBAHHA, YeM K MOLIHEIM, M [UI HUX
MCIIONB3YIOTCH OTHOCHTENLHO MPOCTHIE ANTOPHTMEI YNIpaB/eHis. YCTPOHCTEO YNPABNEHUA HA KECTKOH NOTHKE, CIlc
IBYMA pesciMamy paoThl: TOJKIIOHEHHE K HCTOYHUKY [THTAHHA W OTKIHOMEHHE ¢ OBICTPBIM CHHAEHHEM TOKA 10 HYIA
NOZBONAIOT NPUMEHATE OTHOCHTENRHO NPOCTOE WHPOTHO-(a30B0E perylHpoBanue [11.

Jlns MomHeIx TArosbix BPJI Takoil MOAX0m MalonpHEMIEM, NO3TOMY MCHONIB3YIOTCA Dofee ClowHbe CIl ¢
BO3MOKHOCTAMH (DOPMHMPOBAHUA ¥ KOHTPONIA TOKA B KamI0H (ase, nonapHoil paboTel (a3 u 3auMToi OT CKBOIHBIX
tokop. CooTeercreenno, BP]] ¢ rakumu CIT TpebytoT Gonee CIOMKHEIX alrOPHTMOB YIIPABIEHHA, KOTOPBIE PEANHIYIOT-
¢l MHTEEKTYATBHBIMHI YCTPOTiCTRAMH YIIpaBieHHs Ha IHQPOBBIX CHIHAIBHEIX Npoleccopax. Ha pucynke 1 nokasana
THmaHad hopma Toka BPI ¢ CIL, ofecneqnBaomuM Tpy peAiva paboTsl, Ha unTepsane paboTel dassl.

Bpautaronii MOMEHT CO3JIAETCA HA YHacTKe (81;62) ¢ MIMeHTIERCS MATHITHOH NPOBOAHMOCTEIO Afg). Ha
nuHelHOM yaacTke Reflep-aMnepHbIX XapakTepreTHK MomenT BPJI MOkHO ONpenenuTh ¢ MOMOLMIEID BRIPAHEHHA:
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rae if &) — Tok dasel; W — aHcao BHTKOB assl.

M3 pucyHxa 1 W Beipaxenns (1) BUAHO, 4TO BEMHMHHA MOMEHTA OTPAHHYHMBAETCA C OMHON CTOPOHEI BEenH4HHOH
[pedenbHOTo TOKa (hasbl, CBASAHHOID ¢ HEMHHEeHOCTEI0 KPHBOH HAMarHWMHBAHUA, & € IPYTOH CTOPOHB! — BE/THYHHO#
TOKA YCTARKM [pp, OMpEIensiouiero 3aloNHEHHe HMIYJILCOB TOKA, KOTOPOE XapaKTEepH3yEeTcA koaddHuHEeHTOM
JANOCAHEHHA TOKA.

Lyem _ Apax : (2)

I...(82) A
rae f}.c,,, ~ BENMYHHA TOKA YCTABKH; {ypay(#2) — BETHUHHA MPEAENTLHOrO TOKA NPH YIIOBOM MONOMKEHHH pOTOPA 82; Amax

Ky
HIC

- BeJWMHHA MArHWTHOH NPOBOIMMOCTH B COT/IACOBAHHOM TONOMEHHH 3y0LoB poTopa W cTatopa; Auge - BENHHA
MATHHTHOH MPOBOAHMMOCTH B NOJIOXEHHH poTopa H,4., KOTIA TOK ()a3kl CTAHOBUTCA PABHBIM MPEAENEHOMY TOKY.

PaumoHansHblil puifop kKo3(MHUIHEHTA 3aN0NHEHNS TOKA W, CIENOBATENbLHO, TOKA fyem 3ABACHT OT KPHTEPHA,
KOTOpHIH HCHoaw3yeTca npH onTHMusaudd. Kak cinemyer w3 BhipameHua (1), MOMEHT HETHHeiHO 3ABHCHT OT

MarHuTomemkymeit cune (MJIC) F=iW, npu 3ToM eé yBenHuenne ¢ BospacTanneM K7 AaeT BeE MEHBUIYIO npubasky
CpelHero MOMEHTA Ha MHTepBase paGoTsl dassl. Bripasus MJIC u cpenHuii MOMEHT B OTHOCHTE/IBHBLIX EAMHHUAX B

yHkuus K7 W NPHPaBHMBAA MX NPOKH3IEOJHBIE, MOMKHO ONPENENHTE PAUHOHANLHBIA KOIDHUUHMEHT JANONHEHNHA TOKA,

KOTOPOMY COOTBETCTBYET ONWHAKOBAA CKOPOCTH yBelMueHHs momeHnta W MJIC. 3asbiienne 3HaueHnH Kr sepert K
POCTY 3aTpaT MolHocTH Ha dopMuposanue MJIC, a yseanyenne MoMeHTa samennsercd. Takum obpaiom,

5."(,1 Ki ( Ay — i)
re K1=Amax/Amin - KO3DOHIHEHT OTHOIEHHA NPOBOAMMOCTEN; Apmiy — BETMYHHA MATHHTHOH MPOBOAMMOCTH B NO-

JIOMEHHH poTopa «3y6elu NPOTHB BNALMHEY, /Ay - BEIHMHHA MArHMTHOM MPOBOAWMOCTH B MONOKEHHH POTOPA b,
COOTBETCTBYIOLLErO YINy BLIKTIOMEHHA TOKA (aibl.

(3)
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Yron nonoxenua poropa BPJI, rpan.
m—w== JlpenentHHH TOK Qask
— Tok pazu
—— HanpaxeRue ¢asH B OTHOCHTENEHHY ENHEHIAX
e Pucynor 1 — Tox haze BPT
Toraa pausoHaNbEHE Ko3)@HIMEHT 3aM0THEHUA TOKA
A A
Kﬂ i KA . min T <Lt i {5}
2 Ay
Taxoe 3snagenne K ofecneuneaerca MJIC
Fy = Fppn - Ky, (6)

rae Foim = m‘fﬂ - MJIC, coDTBETCTEYIOMAS TOTOKY HACHIEHHS @nae B COMNACOBAHHOM MOMOXEHHH 3yDUOB pO-
max

TOPa H CTATOPA.

KoadduumesT ToKo3anonHeHis, PACcCYHTAHHEEIH 10 (2) MOXKHO HCMOMB30BATE HA HAMATBHOM 3Tale [IPOCKTHPO-
BaHMA, KOT/1a BeIGpanel reoMeTpieckue pasMepsl DMII 1 BRINOIHEH pacteT MarHUTHOH HenH.

B nuTeparype, noceauentoit uccnenosannam BPIL [2],[3], HenocratouHoe BHIMMAHHE ynenseTcA 00OCHOBaH-
HOMY BeIBOpY YHCIa BHTKOB (haskl o6MoTkH. ONHAKO OT 3TOr0 3ABMCAT H JHEPreTHYECKHe, H IHHAMHHYECKHE roKasare-
nn npreoga ¢ BPJI, Tak, 06MOTKa ¢ MEHBIIMM SHCIOM BHTKOB HMEET MEHBIIYIO HHIYKTHBHOCTE, 4TO YMEHBLIAET BpE-
MA NMEPEXOIHBIX MPOLECCOB, MEHBLIEE AKTHBHOE COMPOTHRIEHHE, OJHAKO N4 (HOPMHUPOBAHHA MJIC F, norpebyeTca
Gonbilee sHageHNe Toka dassl, YeM ¢ ofMoTkoi, conepxauici Oonswe BHTKOB. [IpH 3TOM YBENTIHBAETCA MOLIHOCTE,
paccenBaemas oBMOTKamu ¥ anemenTamy CIT, MpHHEM MOCIENHHE NON#Hb OBITE paccyMTaHbl HA GOMBUINE IHAYCHHA
TOKa, 4TO YBENMYMBAET MX CTOMMOCTh, C ApYroil CTOPOHEL, OGMOTKA C 3ABHIEHHBIM YHC/IOM BHTKOB noTpebyeT yBe-
NMHEHHA HATPIKEHUA MUTAHMA, 4T0Bb! NONYIHTE Ty e MollHOCTe BPJI, uTo # ¢ 0GMOTKOM ¢ MEHBLUHM HHC/IOM BHT-
KOB: YBENMMHTCA BPEMA MEPeXOMHBIX MPOLECCOB TOKA, yXYALIATCA YCNOBHA oxnaxaeHus obMoTki. Takum obpazom,
YHECNo BHTEOB (aisl 06MOTKH clelyeT NOCTABHTL B COOTBETCTBHE TpebyeMBIM NapaMeTpaM MpHBOaa.
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Ha yuactke (61, 62) ¢ w3mensomeiics MarHUTHOH NPOBOIHMOCTBIO TOK (Ja3bl CTPEMHTCA K HEKOTOPOMY yCTa-
HOBHBIIEMYCH 3HAYEHHIO

I, = 3 (7
y_ L]
m-W2~a—A+R

roe £ — 3JIC HCcTOMHHKA MHTAHHA NMOCTOAHHOTO TOKA, @ - YTJOBaR CKOpPOCTE poTOpa; R — aKTHBHOE CONPOTHBNEHHE
LETTH.
[pu w-»*) YCTAHOBHBIUAHACA TOK CTPEMHMTCA K IJ, =FE/R wu MokeT IOCTHTaTh OMeHb OOMBIIMX 3IHAMEHWI,

HemomycTUMBIX Ans anementos CIT. I[ToaToMy HCno/b3yeTCd TOKOOTPaHHYEHHE, KOTOpOE paboTaeT BO BCEM NHanaloHe
yroBoif ckopocTH poTtopa. TokoorpaHiueHne, OCYIECTBIAEMOE HMITYTLCHEIMH BHIAMH MOJLYIALIHM, CONpOBOMIAETCA
IMHAMHYECKHMM TOTEPSMH MOMIHOCTH MPH KOMMYTAlHH MOJYNPOBOAHUKOBRIX npubopos CII. 2TH noTepH HMERT
nanGonsllee IHaveHHe pH mycke BPJ 0 yMEHBILAIOTCA ¢ POCTOM YTTIOBOH CKOPOCTH. B cBg3M ¢ 3THM HMEET CMBICT
BRIGPATE YHC/I0 BUTKOB TaKHM, YTODEI BEIIOIHANOCE YC/I0BHE

Iyrm = @ am J} e I_}'Em ? (3}
IE @hyon — HOMHHATBHAS YIIOBAA CKOPOCTE poTopa; | yem' = F; /W - ycTaBKa TOKOOTPaHWYEHHA, COOTBETCTBYIOWAA

palMOHATEHOMY KO3(QOHIMEHTY TOKO3ATIONMHEHHA Kry .
BPJI ¢ TAKHM YHCJOM BUTKOB TPH @ =gy OyAeT paboTath 023 TOKOOrPaHHYEHUA, T.6. B HOMHHANBHOM PEXH-

e paGorel muHamuueckue notepy B CIT Ha TOKOOrpaHH4EHHE OYIYT OTCYTCTBOBATE.
M3 yenopus (8) MOMHO ONPEAEITHTE YHCIO BUTKOB (a3l 0OMOTKH BRI

fias
Ei1|I||E' 4. Flm ~R-5{;
Wy, = i = _ 9)
2-Fp-@,,.
! HOM 20

IJIC uctounuka E, kotopas oGecnedut TpebyeMelil TOK thazel Ly NP YIIOBOW CKOPOCTH @Wygy , NOKHA YA0B-
NeTBOPATE YCIOBHHD

EEJFI-.‘“m"ﬂM-R-i—;. (10)

[oce/Hee BhIPaXeH e N03RONAET MPOBEPHTE, 0GECTIEUHT /i 3a1anHoe 3Havenne £ paboty BPIl npi @=a@yay ©
3aﬂaHHDr{ MOLWHOCTER) Ha Baly.

Beipamenue (9) naer ABa 3naueHus W, ollHaKo, Kak GbLN10 OTMEYeHO BHILLE, MPEeArNouUTeHWe cneiyeT OTAATh
ED."J]:!.LIEM}' FHAYUEHHHD W,.', YTO MOGBOMHT YIYHIIHTE JHEPTETHYECKHE TMOKAIATEH.

Tlns Toro, yToBEl NEpexonHsli Npouecc MpH BEAHOYEHHH TOKAa (askl HE BhI3BIBAN YMEHBIIEHHA CPEAHEr0 MO-
MeHTa, c/lelyeT NPOH3BOAMTE BKIIOUEHHE TOKA C YNPEeKAEHHEM Tak, YTOGH! MPH Yr/IOBOM MONOMKEHHH poTOpa o1 Tok
(hasbl MPHHUMAN 3HAYEHHE TOKA YCTABKH fygm. Ha yuacTke O<0] umeem A(6)=Amin, a TOK (paibi HIMEHACTCA B COOTBET-
CTEHE C BhIpAMEHHEM

[ _(8-619) R

i(0)=Ll1-¢ @¥ tun | (1)
B
roe By — yron BEIKYEHUA TOKA (assl.

Moctasus ycnosue if@1) =1 MOYKHO OMpeNeNHTh Yrofl [UIA YNPEKJAIONIero BKI0YeHns (hasbl

yc »

&?-W'?-/l . ".ycm'R

Ig”]rﬂj,f )=EI+TM"II” I- {12]

yem

Ipn w—{ HeoOXOAHMOCTL B YNPEXAaOLIEM BKIIOYEHHH OTCYTCTBYET, & N0 MEPE YBEAHYEHHA yraosof ckopo-
CTH ¥ToJ BEMTHOYMEHHA }-‘MEHI:LI.IHE‘TCR.

Jlnm nsurateneit Gonswod MowHocT!, Korga £—{, a E 10CTATO4HO BEIHKD, BHIPAKEHHE (12) MOXHO YNPOCTHT
r |
I_].\'.‘m @ WAy
E "

Or0( @, 1y ) =01~ (13)

Ha pucyHke 2 npeacTasneHs! pe3ynsTaTsl MojenHpoBanus Toka ¢ask BPJl MowHocTRIO 130 Br ¢ gopmupona-
HHEM YIPEAR JAOLIEro YIa BIIIOYEHIS COrNAcHO BuIpakeHio (12) 1A HHIKOR H HOMHHATEHOR YrI0BMX ckopocrefl.
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Tow dazu BPJ], &

SE = ¥

Nron nonoxenna poropa BPI, rpaz.

— == IpeaemsHeLi ToK (asel

—— Toxk dasb1 npy HIT3K0I YITIOBOM ¢KOPOCTH

— Tok thass1 MpH HOMMHAIBHOI YTI0BOM CKOPOCTH
Pucynox 2 — Brusnue yapexcdaiouyezo exiovenus na mox grase BPI

AHaW3 noxkazeieaet, 910 npu nycke BPJ] HeobxomnMocTe B yIpeskIaoileM BRAIOYEHHH OTCYTCTBYET H YIOJ
BENFOYEHNHS Gy IOMKEH COOTBETCTROBATE YTy £, COOTRETCTRYIONUIEMY HAYANY YYACTKE € HIMEHSIOMEHCS MATHHTHOH
NPOEOAMMOCTEIO. TIo Mepe YBENHHeHHA YIMOBOH CKOPOCTH YIrofl BRIIOYeHHA (askl YMEHBUIAETCA W NPH AOCTHMEHHH
HOMHHAMBHOH CROPOCTH DH CTAHOBATCA MHHHMATBHEIM, [JansHeAlee yBeIHYeHHE YITIOBOR CKOPOCTH HE CONMPOBOMIA-
eT1CH yMEHbIIEHHEM YI/Ia BITIOYeHnd Fyg, COOTBETCTREHHD TOK (haskl He JOCTHraeT 3HaYeHHa [y H CPENHAA MOMEHT
YMEHBLIABTCH.

Taxum ofpazom, NpPelIOKEHHOE BRHIPAKEHHE AN ONpeleneHHs Ko3(HUHEHTA TOKOOTPaHHYEHNA MO3BOIAET
YUHTRIBATE NPOMEXYTOK AKTHBHOTO COCTOSHUS (assl, a o6MOTOMHEIE NAHHBE (Ja3kl ABMraTeNa MOCTABIEHL! B COOTRET-
cTBHE TpelyeMBIM MEXaHWMECKHM XapakTepucTHkam npusoja ¢ BPJL, 4ro B coBOKyMHOCTH C (OpPMHPOBAHMEM YIIIA
YNPERIADIErD BRIOYeRHA (askl Mo NpeanokeHHOMY NPHHLMIY MO3BOJIAST YAYYIIHTE XapaKTEPHCTHEH NMPHBOJA 34
cyer 0B0CHOBAHHOTO BBIOOPA 3THX BETHHHH.
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