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MATEMATUYHA MOAEJIb ACUHXPOHHOIO ABUI'YHA 3 CYMILEHUMWA
OBMOTKAMH

Haii6ip11 po3NOBCIOPKEHUM THIIOM €JISKTPOJIBUIYHA B IIPOMHUCIIOBOCTI SBJISETHCS aCHHXPOHHHUI JIBHTYH 3 KOPOT-
KO3aMKHEHUM POTOPOM, SIK HAHOUJIBII MpOCTa, HAAIMHA 1 BITHOCHO HEIOPOTra eJIeKTpUIHA MallluHa.

Pazom 3 mepeBaramu, acuHXpoHHu# ABUTYH (AJ]) Mae i HeqoTiKU: Ipu poGOTi B peskuMi, BiMIHHOMY BiJl HOMiHa-
JIBHOTO, BiH Ma€ 3HIKCHI €HePreTHYHI MOKa3HUKH: KoediltieHT KopucHoi aii (1), koedimieHT motykHOCTI (COSQ).

OzHUM 3 NUBIXIB yIOCKOHAJIEHHSI KOHCTPYKIiT aCHHXPOHHOTO JIBUTYHA € CXeMa aCHHXPOHHOTO JIBUTYHA 3 CyMillle-
HuMu oomotkamu (AJ1CO).

Maremarnuna moaenb AJICO sik 6aratooOMOTOYHOT €1eKTPUYHOI MAIIHU CKJIQIAETHCS 3 PIBHSHB €JIEKTPUYHO]T pi-
BHOBArd /It BCIX KOHTYPIB 1 pIBHSAHHS pyXy poTopa.

VYaBimo AJICO sk cucTeMy MarHiTHO3BSI3aHHMX OOMOTOK, pO3TalllOBaHMX Ha cTaropi i poropi. [Ipu po3pobui pis-
HsiHb MaTteMaTnaHol Moneni AJICO ckopucTaeMocs y SKOCTI aHalora 3alnpornoHOBaHUMH B [4] piBHSAHHAMH MaTeMaTu-
yHOi Mozeli A/l B HepyXoMux (a3HUX KOOpIAMHATAX.

PiBHsIHHS eneKkTpUYHOI piBHOBaru It 1BoX (a3 cratopa i pa3u
pOTOpa eNeKTPUIHOT MaLlIMHU MOXKe OYTH 3aIlMCaHO y BHIJISI:
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Puc. 1 Cxema o6MoTOK cTaTtopa i poropa A/l-
CO

JI0ZIaTKOBOT OOMOTKH.

Y3aransHeHu anroputM po3B’ a3aHHs cuctemu piBHIHB 11 AJICO,3amicaHoil BITHOCHO ITOTOKO3YEIUIEHHS 00MO-
TOK, MOKJIMBO TIPEJCTABUTU B HACTYITHOMY BUIJISL

1) BUKOpHCTOBYIOUH iH(POPMAITIIO O TOTOYHOMY 3HAYCHHI KyTOBOI IIBHUIKOCTI i KyTi TIOBOPOTY, BU3HAYAEMO 3Ha-
YeHHs B3a€MHUX IHAYKTUBHOCTEH MiX OOMOTKaMH cTaTopa i poropa. TakuM YHHOM, MU PO3PaxoByeMO Koe(illieHTH
CHCTeMH JTiHilHuX anrebpaiurnx pisasab (CJIAP) npu HeBiTOMHUX cTpyMax 0OMOTOK.

2) IoTo4yHe 3HAYCHMS MOTOKO3YCIUICHHS SIBISIETHCS 3HAYCHHSM IIPABHX YaCTHH CHCTEMH JiHIHHHX anreOpaidHux
PiBHSIHB.

3) B pesynbrari po3s’ szanus CJIAP o6umciroeMo 3Ha4eHHs CTpyMiB okpemux oomotok AJ[CO.

4) BUKOPHCTOBYIOUH OTPUMaH| 3HAUEHHS CTPYMIB i MiJICTABIAIOUH X B CHCTeMY DPiBHSHB (1), 00YHCIIOEMO 3HAUCH-
H [TOX1THUX MMOTOKO34eIuIeHb okpemux oomoTok AJICO.

5) BHKOPHCTOBYIOUH YHCENBHHI METOJ PO3B’ sI3aHHS CHUCTeMHU AudepeHUiitHux piBHsHb PyHre-Kyttu 4 —ro nopsa-
Ky, PO3paxoBy€EMO 3HAUEHHS ITOTOKO3YEIJIEHb Ha HACTYITHOMY KpOIli pO3paxyHKiB. SIKIIo 4yac po3paxyHKy He repedi-
JIBITY€ MAaKCUMAJIBHO 33/1aHHH, TO TIOBepTaeMocst 10 1-ro myHKTy.

3anpornoHOBaHUH aNrOpUTM Tependadae qHHAMIYHE POpMyBaHHS MATpHIi KOoe(ili€HTiB CHCTEMH JTiHIHHUX anreo-
paiuaux piBaAHE. Koedimientn CJIAP piBHI B3aeMHIH iHIYKTHBHOCTI MK BIAIIOBIIHOIO MMAapOI0 OOMOTOK 1 SBISIOTHCS
nepioAnYHUMHU YHKIISIMHU KyTOBOTO TosioxkeHHs potopa AJICO.

s 3aBepiienas MmaremaTiaHoi Mozemi AJICO HeoOXigHO TakoX AOAATH PIBHAHHA PyXy poTopa. OCHOBHE MUTaH-
HS TIOJISITA€ B PO3PaxyHKY enekTpoMaraiTHoro MomeHTy AJ[CO.

3riguo [3], eneKTpOMAarHiTHHI MOMEHT y3arajibHEHOI eJIeKTPHYHOI MAIIMHU JOPIBHIOE MEPIii MOXimHil enexTpo-
MAarHITHOI CHepTii B 3a30pi MAIIMHU 10 KYTY MOJIOKEHHS pOTOpa;
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IoBHa cucrema piBHsiHb AJICO siBisie coboto cucteMy nudepeHiaabHux piBHsiHb 1110 nopsaky - 9 piBHsHb ele-
KTpu4HOi piBHOBaru KoHTYpiB AJICO, piBHSHHS pyXy pOTOpa i PiBHSHHS IHTErpyBaHHS KYyTOBOI LIBHKOCTI JUIsi BU3HA-
YeHHsI KyTOBOT'O I0JIOKEHHS poTopa. LIst ciucrema piBHSIHB € HEeNIIHIHHOIO 1 MOKe OyTH BUpIllIEHa YHCETIHHO

3a JI0TIOMOTOI0 OITMCAHOT0 BHILIE AJITOPUTMY 3 pileHHAM npomixkHoi CJIAP.

O0'eKTOM MOJIEIIIOBAHHS, aHAII3Y 1 MOPIBHIHHS JBOX THIIB YKJIaJaHHS 0OMOTOK cTaTopa oOpaHo TpudaszHuii acuH-
xpounuii 1BuryH AP 180 S43 HacTylmHUMU MacTIOPTHUMH JaHUMHU:

Tabaus 1 - Enextpuuni mapamerpu asurysa AP 180 S4

Il_[ M 11 MmaX
Py , KBT n, ,00/xB U, B f.le I M M KK/, % °osb %
" H H
22 1485 660 50 7 1.4 2 90.5 0.87

[Momanpmmii po3paxyHOK IOB'SI3aHMHA 3 TPOMI3IKAMH Ta TPUBAIUMH OOYNCICHHAMHU, TOMY JUISI CTIPOIICHHS 3a1adi
JOIJIBHO BUKOPHUCTATH TIporpamHuwmii maker Matlab 7.0.

Just uncensHOro po3s'szanns piBHsHb AJJCO Oyna po3pobieHa mMareMaTHdHa MOJEJb Y MPOrpaMHOMY MaKeTi
Matlab 7.0.J[is uncensHOTO iHTErpyBaHHS AU(EPEHIIATFHUX PIBHSIHL BHKOpHCTaHui Meton Pynre-Kyrtu 4-ro mo-

PSIKY 3 TOCTIHHMM KpokoM inTerpyBaHHs. J[ns Bupimenns CJIAP Bukopucrano meron obepranb. Pesynbrati Moje-
nroBanHs mycky AJl(3miBa) AJICO(cnpaBa) Ta 300paxeHO Ha PUCYHKY 2.
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Puc. 2 Iepexiani mporecu momeri AJl(3miBa) Ta JJCO(cmpasa)
OTxe, B pe3yibTaTi MOJEIIOBAHHS OTPUMAaHO HACTYIHI YHCENIbHI Pe3yJbTaTH: 3HAYEHHS KPUTHYHOTO MOMEHTY
CTaHOBUTb M, q = 1080 Het, Mynee = 1150 Hm; TPUBAIICTH MEPEXiTHOTO IpOLEeCy tan = 0,33 o fpgoo = 027 ¢; amm-
JiTyHE 3HAYEHHS HOMIHATBEHOrO CTpyMy L., v = 300 A, L4 50n = 100 A
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