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(57) HN306peTenre OTHOCHUTCS K 3JIEKTPOTEXHUKE, B
JaCTHOCTH K JJIEKTPOMEXaHHYECKHM Ipeodpa3oBa-
TEJISIM JHEPIUH, U MOXXET OBITh HCIIONB30BAaHO, Ha-
IpUMep, B Ka4eCTBE MPeoOpaz0oBaTeiIst MEXaHUIECKOH
SHEPTHH BPAIICHHS B JEKTPHUUCCKYIO SHEPTHUIO TIepe-
MEHHOTO TOKa. B kopiryce akcnanbHOM MHOTO(a3HOM
0OECKOHTAaKTHOU JBYXBXOIOBOH 2JIEKTPUIECKON MaIIlH-
HE-TeHepaTope JONOIHUTENBEHO YCTaHOBIICH CTa0OMIIHN-
3aTOp HAINPSHKEHUSI, COAEPIKAIINHA KOPPEKTOp Hampsi-
KESHUS ¥ BTOPOI MHOTO(a3HBINA ABYyXIOTYIEPHUOIHEIH
BBINIPSMUTEINb, yCTAHOBJICHHBIEC BO BHYTPEHHEH YacTH
aKCHAJIbHOTO MAarHUTONPOBOAA MHAYKTOpa BO30yau-
TeJsl, KOPPEKTUPYIOMIYI0 W KOMIAYHAUPYIOUIYI0 00-
MOTKH, 4TO TO3BOJISICT CTaOMJIM3UPOBATh BBIXOJHOE
HaIpspKEHUE U yITydIINTh €€ MaccoradapuTHBIC MOKa-
3aTeNH.
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AxcHaabHas MHOI‘O(I)a3HaSl 0eCKOHTaKTHast ABYXBX0AO0Bad

JEeKTPpHYECKasaA MalllHHA-FreHepaTop

H300peTeHne OTHOCUTCS K DJIEKTPOTEXHHKE, B YaCTHOCTH K 3JIEKTpOMeXa-
HUYECKUM MMpeoOpa3oBaTessiM SHEPTHH, U MOXKET OBITh HCIIOJIB30BAaHO, HANPHU-
Mep, B KauecTBe IMpeobpa3oBaTesl MEXaHMYECKOH SHEPIUH BpalICHHs, B JJIEK-
TPHYECKYIO SHEPTHIO IEPEMEHHOI0 TOKA.

M3BecTHa aKcHalbHas [ABYXBXOHOBas OECKOHTaKTHasl JJIEKTpUYECKas
MamuHa-reneparop (mateHT P® Ne 2450411, aBropel I'aditoB b.X., Kamun
SIM. u nip.), comeprkalas Kopiyc, noaBo36ynuresnb, BO30yIUTeNb, H OCHOBHOH
reHepaTop, YCTAHOBJIECHHbIE HAa OJHOM Baly, IIPH 3TOM NOABO3OYAMTEINH
COCTOMT M3 IOCTOSHHOIO  MHOTONOJIOCHOTO  MAarHWTa  MHIYKTOpa
HOABO3OYIUTENA W MarHUTONpOBOJa ¢ OOMOTKOH SKOps MOABO3OYAUTEN,
BO3GYNMTENs COCTOAT M3 MATHHTONPOBOAAa C OGMOTKOH BO3GYXIeHHS
BO30yIMTENS M MarHUTOIPOBOAa C OOMOTKOM sfKops BO30OynuTens, OCHOBHOM
reHepaTop COCTOMT W3 MarHUTOIPOBOZAA C OOMOTKOH BO30YXIEHHS OCHOBHOI'O
regeparopa ¥ MarHUTONpPOBOJa C OOMOTKOH SKOps OCHOBHOIO I€Heparopa.
ITOoCTOSIHHBIA MHOTOIONIOCHBI MarHWT HWHAYKTOpa MOABO3OyAUTENd U
MAarHMTONPOBOABI, B Ma3sl KOTOPHIX YJIOXEHB OOMOTKM MNOABO30OYIMTEIH,
BO30YIUTENS U OCHOBHOTO T€HEpaTOpa, BHITIONHEHB! aKCHAIBHBIMH, IPH 3TOM
GOKOBBIE aKCHAIbHBIE MAarHUTOMPOBOIBI JKECTKO YCTaHOBIEHBI B KOpIIyce, a
HOCTOSIHHBIM MHOTOIIOJIFOCHBIH ~MarHUT MHOYKTOpa HOABO30yauTeNlsd M
BHYTPEHHHI aKCHAIbHBI MarHMTONPOBOJ, JXKECTKO YCTaHOBJEHBI Ha Bajly C
BO3MOXXHOCTBIO ~ BpallleHHs  OTHOCHUTENBHO  OOKOBBIX  aKCHAJIBHBIX
MarHMTONpPOBOJOB, TMpPH 9STOM IIOCTOSHHBIH MHOTONOMIOCHBIA  MarHMT

HHAYKTOpa IIO).IBOSGyI[I/ITeJ'Iﬂ YCTAHOBJIEH C TOopLa OJHOro OOKOBOTr'O
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aKCHAJIBHOTO MArHWTONPOBOJA, 2 BHYTPEHHHH aKCHAIbHBIH MarHUTOIPOBOJ
YCTaHOBJIEH MEXTY OOKOBBIMH aKCHAIBHBIMU MarHUTONPOBOJAMH, BHYTPEHHHIA
aKCHAJIBHBIH MarHUTOIIPOBO ¥ OOKOBOM aKCHaJBbHBIA MarHATONPOBO, C TOPLA
KOTOPOTO YCTAaHOBJEH IIOCTOSHHBI MHOTONONIOCHBIM MAarHMT HMHIYKTOpa
MOABO30YAMTENs,  BBIIOJHEHBl €  OBYMS  aKTMBHBIMH  TOPIIOBBHIMH
IIOBEPXHOCTAMH C Ia3aMH, a Jpyrod OGOKOBOH aKCHaJbHBIH MarHMTOIPOBOJX
BBITIOJIHEH C OJHOM aKTHBHOM TOPILIOBOM IMOBEPXHOCTHIO C Ia3aMH, IIPH 3TOM B
massl OOKOBOrO AakKCHaJIBHOTO MAarHUTOIPOBOAA C JBYMs AaKTHBHBIMH
TOPLIOBHIMH IIOBEPXHOCTAMH CO CTOPOHBI IIOCTOSIHHOIO  MHOTOIOJIOCHOIO
Margura noABO30yIOMTEeNsd  yloXXeHa  MHorogasHas OOMOTKa  sKOps
noABo30yAUTENs, a C NPOTHBOMOJIOXKHONH CTOPOHBI YJOXEHa OoJHO(da3Has
o6MOTKa BO30YXIeHHs BO30yAUTeNs, KOTOpas MOAKIIOYeHa K 0OMOTKe sAKOps
oABO30yAuTENs Yepe3 MHOro(a3HbId ABYXITONYNEPHOAHBIH BHINPAMUTEND, H
JOMOJIHUTENbHAS OOMOTKAa BO30YXAEeHUS BO30OYIUTENs, IOAKIIOYEHHAs K
HUCTOYHUKY IIOCTOSHHOTO TOKAa, B TIa3bl BHYTPCHHEr0 AaKCHaJbHOTO
MArHMTONPOBOAA CO CTOPOHBI OOMOTKH BO30OYXIeHHA BO3OyIUTENs H
JOTIONHUTENFHONM OOMOTKH BO30YXIeHHs BO30yAUTeNs yioXeHa MHOrodasHas
o6MOTKa SKOpsA BO30OYAMTENsA, a C IPOTHUBOINOJIOXKHOH CTOPOHBI YJIOXEHA
onHogasHads oOOMOTKa BO30YXXJEHHS OCHOBHOIO TIeHeparopa, Koropas
NOAKIIOYeHa K OOMOTKE SKOps BO3OyOHTens dYepe3 MHOrodgasHbIi
JBYXIIOJIYIIEPHOIHEIM BHIIPSIMHUTEINb, TIPU 3TOM B I1a3bl OOKOBOro aKCHaJILHOTO
MarHMTONpPOBOAa C OMHONH AaKTUBHOM TOPIOBOHM IIOBEPXHOCTHIO YJIOXKEHA
MHorodasHas 0OMOTKa SIKOPsI OCHOBHOTO F'eHepaTopa.

OnHako, HEJOCTATKOM H3BECTHOM JABYXBXOJOBOM BJIEKTPUYECKOM MalllH-
HEI-TeHEpaTopa SABJISETCS CIOKHOCTH KOHCTPYKIMH, 00YCIOBIEHHAs TEM, UTO €€
POTOp, HPENCTABISIONIHN COO0H TOCTOSHHBIA MHOTONOIOCHBIA MarHUT HHIYK-
TOpa MoABO30YyAMTENS M BHYTPEHHHH MarHHTOIIPOBOJ, B a3kl KOTOPOIO yJo-
’Ke€Hbl MHOroda3Has 0OMOTKa AKOpsl Bo30yauTens U ogHodasHas oOMOTKa BO3-
OyXIeHHUs, OCHOBHOTO TeHepaTopa, KeCTKO 3aKpelieHHbIe Ha OJHOM Baiy, CO-

IEPXKUT JABEe YacCTH — aKCHANbHBIM IIOCTOSHHBIN MHOTOITOJIFOCHEI MarHUT WH-
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AYKTOpa MOABO3OYIMTENS U BHYTPEHHHH aKCHAIBHBIA MATHATONPOBOJ, MEXIY
KOTOPBIMH HaXOIWTCA OJUH M3 OOKOBBIX aKCHANBHBIX MarHMTOIPOBOIOB, 3a-
KPEIUIEHHBIH B KOpIIyce (CTaTope). OTO yCIOXHAET TEXHOJOTHIO M3TOTOBIEHUS
1 COOPKY 2/IeKTPHIECKOH MaIIMHBI, 0OCITY)XUBaHHUE M PEMOHT, a TaK XK€ CHIXa-
€T HaJe)KHOCTh H KECTKOCTh KOHCTPYKLHH DJIEKTPHYECKOHM MAIIMHBI B LIEJIOM.
Kpome Toro, usBecTHas 31€KTpHYeCKas Mall¥iHa UMeEeT HU3KHE Maccorabapur-
HbIE [I0Ka3aTelH, 00yCIOBJIEHHBIE GOBIIUMH OCEBBIMU pa3sMepPaMH SJIEKTpHYe-
CKOH MAIllMHEI, HEPALMOHAIBLHEIM HCIIOIB30BaHHEM CBOOOLHOTO MPOCTPaHCTBA
BHYTPH aKCHAIBHBIX MarHUTONPOBOJIOB BO3OYAUTENS H OCHOBHOTO I'€HEPATOpa.
bonbime pasmMeprl H3BECTHON JNEKTPHUYECKOW MAIIKMHBI DU €r0 MaJioif Macce
00yCIIOBIIEHBI TAKXKE TEM, YTO aKCHAIBHBIN IOCTOSHHBIA MHOTOIONIOCHEIH Mar-
HHUT HHIYKTOpPA MOABO30YIUTEINs U aKCHAJbHBIE MAarHUTOIPOBOABI, B IIa3hi KO-
TOPBIX YJIOXEHBI OOMOTKH IOABO30YAUTENA U BO3OYIUTENs, IMEIOT TaKHe e
pasMepsbl, Kak M aKCHaJbHBIC MarHWTONPOBOJBI OCHOBHOTO reHepaTopa, IpH
3TOM MOIIHOCTH ITOABO30YIHUTENS U BO30YIAMTENS 3HAYUTEIHHO HIXKE MOIIHO-
CTH OCHOBHOI'O 'eHepaTopa.

Kpome Toro, s M3BECTHOM ABYXBXOHOBOM 3JEKTPHYECKOH MAIIHHEI-
TeHepaTopa XapaKTepHa HH3Kas CTaOHIBHOCTH BBIXOIHOTO HANpPSHKEHHS IpH
PE3KOM H3MEHCHHH KPYTSIIEro MOMEHTa Ha Baly (HampuMep, IpH NOPHIBaxX
BeTpa), 00yCNOBNEHHAsA TEM, 9TO BBIXOJHOE HANpSDKEHHE ABISETCS (yHKIMeid
CKOPOCTH BpalleHHs pOTOopa, KOTOpas B CBOIO odepenp SBISETCS (GyHKIMEH
KPYTSIIEro MOMCHTA Ha Baly. B CBA3M C TeM, 4TO CKOPOCTBH BETpa HOCHT BEPO-
ATHOCTHBIA XapakKTep, CKOPOCTh BpallleHHsA POTOpa NpPH M3MEHEHMH CKOPOCTH
BETpa MOABEPKEHA PE3KNM H3MEHEHHSM.

W3 n3BeCTHBIX TEXHUIECKMX PEIICHUH Hanboee GIM3KAM K 3asBIIEMOMY
H300pETeHHIO 110 TEXHMYECKOH CYIIHOCTH U IIPHHATHIA aBTOPaMH 33 IPOTOTHII
SABIISIETCS aKCHAbHAs MHOrO(a3Has JBYXBXOAOBas OECKOHTAKTHAA 3JIEKTpUYe-
CKas MaiuMHa-reHeparop (mateHT P® Ne 2623214, asropsl Kamma .M., Ka-
muH A, Kusse A.C.), cogepxamas Kopllyc, HOABO30YIHTENb, BO3GY M-

TeJlb, ® OCHOBHOM rCHCpaToOp, YCTAaHOBJICHHBIC HA OJJHOM Baly, 3aKpCILICHHOM B
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KOpITyce TeHepaTopa B MOALIMIIHMKOBBIX IIUTaX, IPH 3TOM HOABO30YIHUTENH CO-
CTOUT M3 aKCHAJIBHOTO ITOCTOSHHOTO MHOIONOJIOCHOTO MATHHTa HWHIYKTOpPa
NoaBO30yMTENs M aKCHAIBHOTO MarHUTONPOBOAa ¢ MHOrog)asHoM O0GMOTKOI
SAKOPSA MOABO30yAUTENs, BO3OYIUTENh COCTOUT U3 aKCHAIBHOTO MarHMTOIIPOBO-
Ja, B I1a3bl KOTOPOI'o yJIOXeHH! ofHOoGda3zHas 06MoTKa Bo30yKAeHHs BO3Oy quTe-
Jis, TMOIOKIIOYEHHass K OOMOTKe SKOpS NMOXBO3OYXHUTENs 4Yepe3 MHOrodbasHbIH
ABYXTONYTIEPUOAHBIN BHIIPSIMHUTENb, U NOMONHHUTENbHAI OOMOTKa BO30YXIe-
HHs BO30yUTeNs, MOAKIIOYEHHAs K UCTOYHHUKY IOCTOSHHOIO TOKA, H aKCHAIb-
HOT0 MarHMTONPOBOAA C MHOrogasHol 0OMOTKON AKOps BO3OYIHTENSA, OCHOB-
HOH reHepaTop COCTOHMT U3 aKCHAJIbHOIO MarHMTOIIPOBO/Ia HHIAYKTOPa OCHOBHO-
ro reHepaTopa, B Ma3sl KOTOPOIo yJIOXKeHa ofHoda3Has 0OMOTKa BO30YKIEHUS
OCHOBHOT'O T€Heparopa, MOAKIIOYEHHasi K MHOrogasHoi 06MOTKe SKOpst BO30y-
AWTENs Yepe3 MHOToGasHbI NBYXIONYNEPHOJHBIA BHIIPAMUTENb, H aKCHAIb-
HOTO MarHUTONpOBOJA ¢ MHOrodasHoi 06MOTKOH SIKOPS OCHOBHOI'O T€HEpaTo-
pa. AKCHAJIbHBIM MarHMTONPOBOJ ¢ MHOroasHoil 06GMOTKOI AKOps MoABO36Y-
JMTeJIs, aKCHAIbHBIA MarHUTOIPOBOJ, B Ma3bl KOTOPOTO YJIOXEHHI OfHO(a3Has
00MOTKa BO30YXIEHHS BO3OYIUTENA U JONOIHUTENbHAS 06MOTKA BO36Y K AEHHUS
BO30YAHUTENS, U aKCHAbHEIH MarHHTOIIPOBOA ¢ MHOTr0(®a3HO#i 06OMOTKOMN sSKOpS
OCHOBHOT'O I'€HEpAaToOpa >XECTKO 3aKpeIUIeHBl B KOpITyce Ha ero GOKOBOH IIo-
BEPXHOCTH COOCHO IpYT JIPYTy, IPH 3TOM HX 0OOIei OCbI0 CHUMMETpPHH SIBJISET-
Csl OCb CHMMETPHH BaJia, IPUYEM aKCHAIBHBIH MarHUTOIIPOBO, B a3kl KOTOPO-
ro yJI0XeHbl ofHO(a3Has 00MoTKa BO30YXIeHHS BO3OYIUTENS H JOMOIHUTENb-
Hast 0OMOTKa BO30Y>X/IeHHs BO3OYIUTENs, pa3MeLIeH BHYTPH aKCHAJIbHOTO Mar-
HUTOIIPOBOJA ¢ MHOro(ha3Hoi 06GMOTKOH SIKOpsA OCHOBHOI'O F¢HEPaTOpa, a aKCH-
QJIBHBI MarHWTONMpPOBOA ¢ MHOrodasHol OOMOTKOH SKOpsI MOABO30YAMTENS
pasMelIeH BHYTPHM aKCHAJbHOI'O MAarHUTONIPOBOJA, B IMa3bl KOTOPOIO YIIOXKEHEI
ogHodasHas 0OMOTKa BO30YXIeHHs BO3OYIUTENS M JNONONHUTENbHAS 0OMOTKA
BO30yXI€HHs BO30OYOUTENs, IPH 3TOM aKCHAJIBHBIM NMOCTOAHHBIN MHOTOIIOIIOC-
HBI MarHUT MHAYKTOpa NOABO30YAUTENS, aKCHATBHBIH MarHUTOIPOBOJ, C MHO-

ro¢asHoi 06MOTKOH AKOps BO3OYAUTENs M aKCUAIBHBIA MarHMTOIIPOBOJ, C Ofi-
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Ho(a3zHOH 0OMOTKO BO30YKIAEHUSI OCHOBHOTO I'eHEpaTOpa XeCTKO 3aKpeIlIeHbI
Ha Bajlly ITOCPEACTBOM JUCKAa COOCHO ApPYr ApYry, NpU 3TOM HX OOIIEeH OChio
CHMMETPHH SBJISIETCI OCh CHMMETPHH Bajia, IPUYEM aKCHAJBHBIM MarHUTOIPO-
BOJI ¢ MHOTO(a3HOH 0OMOTKO# SAKOpS BO30YAUTENS pa3MelleH BHYTPH aKCHAJIb-
HOI'0 MarHMTOIIPOBOAA MHAYKTOpPAa OCHOBHOI'O IéHeparopa, a aKCHaJIbHBIH TI0-
CTOSIHHBIi MHOTONOMIOCHBIH MarHUT HHAYKTOpa NOABO3OYyHOHTENS pa3sMeIleH
BHYTPH aKCHaJIbHOIO MarHUTONpPOBOJAa C MHOro¢a3Hoi oOMOTKO# sSKOps BO3-
Oynurens.

Onnako, HEOCTATKOM H3BECTHOM M3 mar. PO 2623214 nByxBXOHOBOI
3JIEKTPHYECKOH MallHHBI-T€HEPATOpa SBJIAETCA CIOKHOCTh KOHCTPYKLMH, 00y-
CJIOBJICHHAsA TEM, YTO €€ POTOp M CTATOp COZEpXKaT MO TPH OCHOBHBIE YaCTH
(poTop — aKCHalbHBIH MOCTOSHHOTO MHOTOIMOJIOCHOTO MATHHTa HHAYKTOpa
10ABO30y IUTENA, aKCHAIBHBIH MarHUTOIPOBOJ ¢ MHOro()a3HOH 0OMOTKOIM SKO-
P BO30YAMTENS M aKCHAJIbHOTO MarHUTOIPOBOJA MHAYKTOPA OCHOBHOI'O reHe-
paropa ¢ ofgHO(]a3HOM 0OMOTKOH BO30YXKIEHHS OCHOBHOTO TeHepaTopa, CTaTop
— aKCHAJILHBIA MarHMTONPOBOJ C MHOroga3Hoi oOMOTKOH AKOpsS MOABO30Y M-
TEeNsl, aKCHAIBHBIA MarHMTOIIPOBOA, B Ia3bl KOTOPOro YJIOKeHBI oxHOda3Has
obMoTKa B030YxAeHHA BO30OYAUTEIA, MOAKIIOYEHHAas K OOMOTKe KOS I10BO3-
Oynutensa 4epe3 MHOrogasHbIi IBYXIIONYIIEPHOAHBINA BHIIPAMHUTEND, M JOIOJ-
HUTeNbHass 0OMOTKa BO30YXIEHHs BO30YIUTENd, U aKCHAJIBHBIA MarHMTOIPO-
BOJa C MHOro(a3Hoit 0OMOTKO# IKOPS OCHOBHOTO T'eHEpaTopa), OAHAKO I re-
HEpaTOpOB MaJiOil MOIIHOCTH (HampHUMep, BETOPOTreHEpPaTOpOB Majoil MOILHO-
CTH, NpeoOpa3yIonMX KHHETHYECKYIO DHEPrHIO BETPa, CKOPOCTh KOTOPOro Ma-
Ja, B 3JIEKTPOHEPIHIO) He TpebyeTcs nmoaBo30yUTEND, YBEIMYHBAIOMHI Mac-
Cy ¥ rabapuTHBIE pa3Mephl MIEKTPUIECKOH MAIITHEI B I[EJIOM.

OTO YCHOXHAET TEXHOJOIHIO H3TOTOBIEHHS U COOpPKY 3JIEKTPHYECKOM
MaIlIMHbI, .00CIy)XMBaHHE W PEMOHT, a TaK )K€ CHIDKAeT Ha/eXHOCTh H JKECT-
KOCTh KOHCTPYKIIMH JIEKTPUIECKON MallIUHbI B LIEJIOM.

Kpome Toro, ans u3BeCTHOM IOBYXBXOJOBOHM 3NEKTPHUYECKOH MALIMHBI-

reHepaTopa XapaKTepHa HH3Kas CTaOMIBHOCTH BBIXOJHOTO HAMpPSKEHHSA TIPH
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Pe3KOM M3MEHEHHH KPYTAIIETO MOMEHTa Ha Bally, 00YyCIIOBJIeHHAd TEM, YTO BBI-
XOIHOE HalpsHKEHHUE SIBIAETCA QyHKIMEH CKOPOCTH BpallleHHs poTopa, KOTopas
B CBOIO o4epenp sABsieTcs GyHKIMeH KpyTSIlero MOMeHTa Ha Bairy. BeIxogHoe
HanpspbkeHue U Takol 371eKTpH4ecKod MallliHBI- reéHepaTopa 3aBUCUT OT 4acTo-
Thl BpallleHHs poTOpa (aKCHAJIBHOTO MOCTOSHHOTO MHOTOIICOIIOCHOIO MarHuTa
HHIYKTOpa NMOABO30YAUTENA, aKCHAJBbHOTO MarHUTONPOBOAA C MHOrodasHoi
0OMOTKOH fKOpst BO30YqUTEN 1 aKCHAIFHOIO MarHUTOMPOBOJA HHIYKTOpa OC-
HOBHOTI'O '€HEPATOpa, B Ma3bl KOTOPOTO YJIOXKEeHa oAHO(a3Hasi 0OMOTKa BO30YX-
JIleHHs] OCHOBHOT'O reHepaTopa):

U=CwO, (1)
rae C — KOHCTPYKTHBHBIM KO3(QQHUIMEHT, W — 4acTOTa BpallileHus poropa, ® —
MarHUTHBIA TOTOK BO30YKIAESHUS.

B cBs34 C TeM, YTO KpyTAIIUA MOMEHT Ha Bally pOoTOpa MOXeT OBITh He-
CTabUIIBHBIM, CKOPOCTh BpallleHHsl POTOpa MPU W3MEHEHHUH KPYTALIErO MOMEHTA
HOJBEp)KEeHA H3MEHEHHUAM.

Bo3MoxHass ycTaHOBKa MpHBOAA TMOCTOSHHONW YacTOTHI BpallEHHs
yXyAllaeT MaccorabapuTHbIE ITOKa3aTeH AIEKTPUYECKOM MallIMHbI-TeHepaTopa,
a TaKKe CHWXKaeT HaJIe)KHOCTh ee paboThL.

Kpome Toro, 3HaueHHEe BBIXOAHOTO HANPSDKEHHS MOXET M3MEHATHCS MPH
U3MEHEHHH Harpy3Kd JIEKTPHYECKOH MalllMHBI-TeHEepaTopa M3-3a pa3MarHH4M-
BalOILETO ACHCTBHS TOKa Harpy3kH (peakmud SKOps), KOTOPOE CHIIbHEE BCETO
IIPOSABIIAETCS IIPU UHAYKTHBHOMR Harpyske.

3agadeil npeanoraraeMoro U300peTeHUs ABISAETCA paCIIMPEHHE 00IACTH
IIPAMEHEHHs aKCHaNbHOW MHOro(jazHoH 6eCKOHTAKTHOMW AJIEKTPUYECKOM MaIllk-
HBI-T€HEPATOpa 3a CYET CTAOMIN3alMU €e BBIXOJHOTO HaNpsHKEHHA C OJHOBpeE-
MEHHBIM YJIy4IlIEHHEM €€ MaccorabapuTHBIX MOKa3aTeleii.

Texnanyeckuii pe3ynbTaT 3asBIEHHOTO U300peTeHHs — YMEHbLIEHHE pas-
HOCTH MEXy 3aJaHHBIM U (aKTH4EeCKUM BBIXOJHBIM HaNpsDKEHHEM C OXHOBpe-
MEHHBIM yBEIH4YEHHEM OBICTPOAEHCTBUSA CTaOWIM3AlMKM HANpPSHKEHHS M IOBBI-

IMICHHUE Ka4dcCTBa BJIGKTpI/I"ICCKOﬁ SHEPIrHuH, YMEHBIICHNUE NHAMETPAJIBHBIX pa3s-
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MEPOB POTOpa U CTATOPa ¢ OJHOBPEMEHHBIM YIPOLIEHHUEM crioco0a H3roToBJIe-
HUS 3JIEKTPUYECKON MalllMHBI-TeHeparTopa.

TexHuueckuil pe3ynpTaT AOCTUrAETCS TEM, YTO B aKCHaJIbHOM MHOTrodas-
HOM OECKOHTaKTHOH ABYXBXOJOBOH 3JIEKTPUYECKOH MalllWHe-TeHepaTope, COo-
Jepxalled Kopryc, Bo30yauTesb, 1 OCHOBHOH reHepaTop, YCTaHOBJICHHbIE Ha
OZIHOM Bally, 3aKpEIJIEHHOM B KOpITyCe I'€HepaTopa B MOALUMITHUKOBBIX LIMTaX
H, TIPYU 3TOM BO30YAMTEIb COCTOUT U3 AKCHAIBHOIO MarHUTOIPOBO/A HHIYKTO-
pa Bo30yauTens, B a3kl KOTOPOro yJ0)XeHa 0OMOTKa BO30Y X IeHHS BO3GyauTe-
781, MOJK/IIOYEHHAss K HCTOYHHKY ITOCTOSIHHOIO TOKAa, W aKCHAJIBHOrO MarHuTo-
npoBoJa ¢ MHOroasHoi oOMOTKOH sAKOps BO30OyIUTENs, OCHOBHON IeHepaTop
COCTOUT M3 aKCHAJBHOTO MarHUTONPOBOJa MHIYKTOpPa OCHOBHOI'O I'eHepaTropa,
B I1a3bl KOTOPOTIo YJI0XKeHa 0OMOTKa BO30YyKIEHUS OCHOBHOI'O reHepaTopa, noj-
KJIYOUEHHas K MHoOrogasHoit oOMoTKe sKopst BO30yauTess Yyepe3 MHOrogasHbIi
ABYXIOJYTIEPUOJHBIA BBIIIPAMUTEND, U aKCHAJIbHOTO MAarHUTOIIPOBOJAA C MHO-
rodazHol OOMOTKOH SKOpS OCHOBHOIO IeHepaTropa, MPH 3TOM aKCHAaJbHBIMN
MarHUTOINPOBOJ UHAYKTOpa BO30yauTelNs, B Na3bl KOTOPOro ViIoXKeHa 0OMOTKa
BO30YyXIeHUs BO30OyAMTesNs, ¥ aKCHaNbHBIH MarHUTONPOBOA C MHOrohasHoi
0OMOTKOH SIKOpsSi OCHOBHOT'O I'€HEepaTopa XKeCTKO 3aKperuieHbl B KOPITyce Ha ero
OOKOBOH MTOBEPXHOCTH COOCHO APYT APYTY, a UX 0011el OCbI0 CHMMETPUH SIBJIS-
€TCA OCh CUMMETPUHM Bajla, NPUYEM aKCHAJIBHBIH MarHUTONPOBOI HHAYKTOpA
BO30yauTENs, B a3kl KOTOPOro ylo)XeHa 0OMOTKa BO30YXASHHS BO30yauTEIIs,
pasmellleH BHYTPHM aKCHalbHOIO MarHMTONpPOBOAAa C MHorogasHol 0OMOTKOM
SIKOpSE OCHOBHOI'O I'€HEPATOpa, NMPU 3TOM aKCHAJIBHBIA MarHUTOMPOBOJ C MHO-
ro¢asHoii oOMOTKOH sikopsi BO30OYAWTENsI U aKCHalbHBIM MarHUTONPOBOJ HH-
OYKTOpa OCHOBHOTO I'€HEpaTopa JKECTKO 3aKpeIUleHbl Ha Bally MOCPEACTBOM
JMCKaA COOCHO IPYT APYTY, IPH 3TOM MX OOLIeH OCbIO CUMMETPUH SIBJSETCS OCh
CHMMETPHMH BaJjla, NPUUYEM aKCHaJIbHBIA MarHUTONPOBOA C MHorodasHoi o00-
MOTKOH sKOpsl BO30yAMTENs pa3MeLleH BHYTPH aKCHAJIbHOI'O MarHUTOIPOBOJA
HHAYKTOpa OCHOBHOI'O I'€HEpaTopa, IPpU 3TOM B KOpITyce AONOJHHUTENBHO YyC-

TaHaBJINBACTCA CTa6I/IJ'II/IBaTOp HallpsAXXCHU, conepxcamnﬁ KOPPEKTOp HalIpsixKe-
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HMS U BTOPOH MHOTOQa3Hbli BYXIOJyNI€PUOIHBII BRIIPSIMUTENb, YCTaAHOBJIEH-
Hble BO BHYTPEHHEH 4acTy aKCHAJIbHOIO MAarHUTOIIPOBOJAA UHIYKTOpa BO30YIH-
TeJs, KOPPEKTHPYIOLIYIO U KOMIIayHJUPYIOUyI0 OOMOTKH, YJIOXEHHbIE B Na3bl
aKCHaJbHOIO MarHUTONPOBOJA HHAYKTOpa BO3OyAUTENs, NPH 3TOM BXOJ BTO-
poro MHOroa3Horo AByXNOJIYyNEepHOIHOrO BbIIPAMUTENS NOAKIIOUAETCs K Ha-
yanam (a3 MHOrogpasHoll OOMOTKHM SIKOPS OCHOBHOTO TIeHepaTopa, a BBIXOJ
MOAKIIIOYAETCs K KOMIayHAUpYIoled oOMOTKe, BXO KOPPEKTOpa HalpsKEeHUs
MOAKIIIOYAETCSl HAa JIMHEHHOE HanpshkeHHe JMoObIX ABYX (a3 MHorodasHoh 06-
MOTKH SKOPsI OCHOBHOI'O I'€HEpaTopa, a BBIXOJ MMOJKIHOYAETCSI K KOPPEKTHPYIO-
1erd oOMOTKe.

Crabunusauys BBIXOJHOIO HANpSKEHHUS OCYLIECTBISETCS 32 CYeT
YMEHBILEHHUS Pa3HOCTH MEeXAy 3aJaHHbIM U (PaKTHUYECKUM BBIXOAHBIM Harps-
XKEHHEM CTAaOMIIU3aTOPOM HANpsKEHHs, COAEpXKallM KOPPEKTOp HaNpsKeHHUS
¥ BTOpOH MHOTro(a3HbIll JBYXIOJYNEPHUOIHbIH BBIIPSMHUTENb, YCTAHOBIECHHEIE
BO BHYTPEHHEH 4acTH aKCHaJbHOrO MarHUTONPOBOAA MHIYKTOpa BO3OyAHTENS,
KOPPEKTUPYIOIIYIO U KOMIIayHAUPYIOUIYI0 OOMOTKH.

IlopknroyeHue BXxoJa BTOPOro MHOTo(asHOro ABYXIONYTIEPHOTHOTO
BBINPSAMMUTEIIS K HavaaM (a3 MHOrodazHoi 0OMOTKH SIKOpsSl OCHOBHOI'O reHepa-
TOpa, a BEIXOa — K KOMIIayHAupyloied oOMoTke, obecrieuHBaeT yBeJlu4YeHUe
OBICTPOAEHCTBUS PEryTUPOBAHUS HANPSDKEHUs, TaK KaK 10 KOMMayHIHpYIOLIeH
0oOMOTKe NpPOTEKaeT BBINPSAMJIEHHBIH TOK Harpy3kKu, KOTOPBIA SIBISAETCS OIHO-
BPEMEHHO ¥ BO3MYLIEHUEM H YIPABISIOLIUM BO3JEHCTBHEM.

[ToaxnoyeHue BXojla KOppeKTOpa HalpsDKEHHs Ha JIMHEeHHOe Hampshke-
HHe 00bIX IBYX (a3 MHOrodasHoil 0OMOTKU SKOpsS OCHOBHOI'O T'eHeparopa, a
BbIXOJa — K KOPPEKTHpYIolei 0OMOTKe obecreunBaeT ycTpaHeHHe HETOYHOCTH
peryJIMpoBaHus BXOJHOI'O HANPSDKEHHUS KOMMayHaupytomeld oomMoTtkoi. Herou-
HOCTh PEryJMpOBaHMS BBIXOJHOIO HAIpSOHKEHHs BO3HHKAaeT HU3-3a TOrO, YTO Ha
KOMIayHAMPYIOLyI0 OOMOTKY He MpeAycMaTpUBaeTcs Mojavya CUrHajga oTpULa-
TebHOH 0OpaTHOHM CBA3M MO OTKJIOHEHHIO BBIXOJHOIO HAIpPSDKEHUS! MAIlHHBI-

reHepaTopa OT 3a1aHHOTO.




YinyuwieHue mMaccorabapuTHBIX MoOKasaTteseil JOCTUTAeTCs IyTeM YMEHb-
IIEHHs AWaMETPaIbHBIX Pa3MEpPOB pOTOpa M CTaTopa 3a CYET YMEHbLIECHHS
BHELLIHEr0 ¥ BHYTPEHHET0 J1aMeTPOB aKCHUAJIbHBIX MarHUTOIIPOBOIOB BO30YIH-
TeNs U OCHOBHOI'O I€HepaTopa B CBA3M OTCYTCTBHEM HEOOXOMMOCTH yCTAHOB-
KH [0BO30Y AU TeNIsl K UCIIONBb30BaHUs CBOGOIHOTO NPOCTPAHCTBA BHYTPH aKCH-
aJIbHBIX MarHUTONPOBOJOB BO3OYANUTENS I pa3MEILEHHUs B 3TOM [IPOCTPAHCTBE
KOPPEKTOpa HaIlPsDKEHHUS.

Takum 06pasom, yMeHblIEHHE AHaMETPaJbHBIX PasMEPOB pOTOPAa U CTa-
TOpa, NPUBOJHUT K YJIYYIIEHHUIO MaccorabapuTHBIX MOKa3aTeleil, a UMEHHO — K
YMEHBILIEHHIO TabapUTHBIX Pa3MEPOB U MACChl BCEH 3EKTPUYECKON MAIIKHBI B
LIeJIOM BBHJY CHIDKEHHS METAJIOEMKOCTH B CBS3H C OTCYTCTEHEM B ITpeyiarae-
MO# KOHCTPYKUMH aKCHAJIbHOIO NMOCTOSHHOTO MHOTOMOJIIOCHOTO MAarHdTa WH-
AYKTOpa MoABO30YAUTENS M aKCHAIBHOTO MarHUTONPOBOJA ¢ MHOroha3Hoit 00-
MOTKOM SIKOpsl OIBO30YAUTEIS.

Ynpoienune cnocoba U3roTOBIEHUS aKCHaIbHOW MHOrodas3Hoil 6ecKoH-
TaKTHOM [BYXBXOJIOBOH 3JE€KTPHYECKOH MalIMHBI-T€HEpaToOpa JOCTHraercs 3a
CYET YNPOIUEHHsS TEXHOJOrMH ee cOOpku. MexaHHYeCKOe COeIUHEHHE IBYX
4acTe poTopa BMECTO TpeX (aKCHAJIbHOTO MarHMTOINPOBOAa ¢ 0OMOTKOM BO3-
OyKIeHUs OCHOBHOIO Ie€HepaTopa M aKCHalbHOTO MarHMTOIPOBOAA C MHOTO-
da3Hoi 06MOTKOI sikOpst BO30yauTens) Mexay coboii obecrneunBaeT BO3MOXK-
HOCTb JKECTKOIO 3aKpeIjIeHHs BCEeX 3JIEMEHTOB POTOpa Ha Bally MOCPEICTBOM
AKCKa COOCHO APYr ApYry BHe Kopmyca (cTatopa). CoOpaHHBIN TakuM o6pa3om
BHE KopIlyca (CTaropa) poTop LEIUMKOM yCTaHaBIMBAaeTCs B KOPITYC (CTAaTOp) H
3aKperuiseTcs B HeM. Ilpu 3ToM Mckmouaercs HeOOXOMUMOCTh YCTAHOBKM Ha
poTope (3aKperuleHHs Ha Bally 3JIeKTPHUYECKOM MalldHBI) aKCHaIbHOTO IOCTO-
SHHOTO MHOTOIOJIIOCHOIO MarHuTa HMHIAYKTOpa NOABO3OYAMTENs, a BHYTPH
Koprmyca (cTaropa) — aKCHaJbHOrO MarHMTOMPOBOAa ¢ MHOTOMa3Hoi 06MOTKOM

SIKOps MOABO30Y AUTES.




Ha ¢ur. 1 npencraBnen obmuMi BUJ NpeaiaraeMoil akcHajabHOW MHOIO-
(a3zHON OECKOHTAKTHON [BYXBXOJOBOM 3JIEKTPUYECKOH MalLUUHBI-FeHEepaTopa B
paspese; Ha ¢ur. 2 — ee dIEKTpHUYECcKas cXeMa.

AxcuanbHass MHorodasHas OGecKOHTaKTHas [BYXBXOJOBas 3JIEKTpHYe-
CKas MalllMHa-reHepaTop COACPXKUT Kopryc 1, Bo30yauTenb, 1 OCHOBHOH reHe-
patop, yCTaHOBJICHHbIE Ha OZIHOM BaJly 5, 3aKpeMJIE€HHOM B KOpIIyCe IeHepaTopa
1 B NOAMIMITHUKOBBIX WKTaxX 6 1 7. Bo30yauTens COCTOUT U3 aKCHAJILHOTO Mar-
HuTonpoBona 11 uHayKTOpa BO30yauTeNs, B [1a3bl KOTOPOIo yJI0KeHa 0OMOTKa
18 B03OyxaeHust Bo3OyauTeNs, NOAKIIOYEHHAs! K UCTOYHUKY TTOCTOSHHOIO TO-
Ka, U aKCHaJbHOr0 MarHutonpoBoaa 12 ¢ mHorodasHoi oOMoTKo# 13 skops
Bo30Oyauressi. OCHOBHOM IMeHepaTOp COCTOUT M3 aKCHAJIIBHOIO MarHUTONpPOBOJA
14 uHAYKTOpa OCHOBHOI'O I'€HepaTopa, B Ma3bl KOTOPOro yjoxeHa obMoTka 15
BO30Y>XI€HUs OCHOBHOI'O I'eHepaTopa, MOAKIIOYEeHHas K MHOrogasHo (Ha ¢wur.
2 — pgeBatudasnoit) oomoTke 13 skops Bo3OyauTens yepes MepBbl MHOrogas-
HbI{ (Ha ¢ur. 2 — neBATU(A3HBIN) IBYXNOJYIEPUOAHBIN BBINIPIMUTEND 3, U aK-
CHaJIbHOrO MarHuromnpoBoaa 16 ¢ mMHorodasHoi (Ha ¢ur. 2 — neBATUGA3HON)
06MOTKOI 17 sIKOpsSi OCHOBHOT'O reHeparopa.

AKcuallpHBIH MarHutonpoBos 11 uHAykTOpa BO30OyauTens, B masbl KO-
TOporo yjioxeHa oomorka 18 Bo3OyxaeHHs BO30yauTeNns, 1 aKCHAJIbHBIA Mar-
HUTONPOBOA 16 ¢ MHorogaszHoil o6MOTKOH 17 sKOps OCHOBHOIO IeHeparopa
’KECTKO 3aKpeIuieHbl B Kopryce | Ha ero GOKOBOH NMOBEPXHOCTH COOCHO ApYT
IpYTY, @ UX 001l OCBI0 CUMMETPHUH SBJIAETCS OCh CHMMETPHUH Bana 5, IpHUYEM
aKCHAJIbHBIF MarHuTonpoBoy 11 umHAykTOpa BO3OYyIuTENs, B ma3bl KOTOPOro
yJo)xeHa oOMoTKa 18 B030yxaeHHs BO30yauTeNs, pasMeIleH BHYTPH aKCHallb-
HOro Marsuromnposoga 16 ¢ MHorogasHo# oOMOTKON 17 sKOps OCHOBHOIO re-
HepaTopa. AKCHaIbHBIN MarHUTONpoBox 12 ¢ MHorogasHo¥ o6mMoTKo# 13 sKo-
pst Bo30yauTeNs U aKCHaJIbHBIA MarHuTonpoBoJ 14 MHIYKTOpa OCHOBHOIO Ie-
HepaTopa JKECTKO 3aKpeIuleHbl Ha Bajly 5 NMOCPEICTBOM AMCKA 2 COOCHO ApYr

apyry. Fx obeit ocblo CHMMETPHH SIBIISIETCSl OCh CHMMETPHH BaJla 5, [IpHYEM




aKCHaNbHBIN MarHUuTOnpoBoA 12 ¢ MHorodazHoit o6Motko# 13 sxops Bo30yIu-
TeJis pa3MelleH BHYTPH aKCHaJIbHOTO MarHUTONpPOBoAa 14 HHIYKTOpa OCHOBHO-
ro reHeparopa.

B kxopmyce 1 ycraHoBineH cTabunm3aTop HaNpsDKEHHS, COAepKaluid
KOPPEKTOp HanpsDKeHUS 4 U BTOPOil MHOro(asHbIi ABYXIIOTYIIEPHOAHBIH BBI-
NpSMHTENH 8, YCTAaHOBIIEHHBIE BO BHYTPEHHEH 4YacTH aKCHAJIIBHOIO MarHHUTO-
nposoja 11 uHaYKTOpa BO30YauTENs, KOPPEKTUPYIOLIYIO 9 1 KOMIIayHAHPYIO-
myro 10 o6MOTKH, ynoxeHHbIe B Ma3bl aKCHAJIBHOrO MarauromnpoBoaa 11 wH-
OyKTopa Bo30ymutens. Bxox BToporo MHOro¢a3HOro IBYXIOJNYIEPHOTHOTO
BBINIPSIMHUTENS 8 MOAKIIOYEH K Hayanmam (a3 MHorodaszHoit ooMotku 17 sxops
OCHOBHOT'O I'€HepaTopa, a BBIXOJ MOAKIIOUEH K KOMIayHIupyIolleid oOMoTKe
10, Bxox koppeKkTopa HamnpshKeHHs 4 NOIAKIIOYEH Ha JIMHEHHOEe HampshHKeHHE
mo6bIX ABYX (a3 MHorogasHoil oOMOTkH 17 SKOps OCHOBHOTO reHepaTopa, a
BBIXOJI ITOJKITIOUEH K KOPpEeKTUpYIollei oOMoTke 9.

Mmuorodaznas o6MoTka 17 AKOpss OCHOBHOTO reHepaTopa SABJISETCS BEHI-
XOIHOHM 0OMOTKOH akCHaJIbHOM MHOTO(a3HOM CTaOUIM3UPYEMOi JBYXBXOA0BOM
GECKOHTAKTHOM 3JEKTPUYECKOi MallWHBI-TeHepaTopa, K KOTOpO# IMOAKIIoYa-
IOTCS IOTPEOUTENH.

B npeanaraemoit akcuaibHOM MHOro¢a3Hoi 0€CKOHTaKTHOM ABYXBXOIO-
BOH 3JIEKTpHYECKON MallMHe-TeHepaTope MPOCTPAHCTBO BHYTPH aKCHAIBLHOIO
MarHutonpoBoja 11 Bo36yxaeHHs Bo3OyauTeNns HCIONB3yeTCs IS pasMelle-
HUS B HEM BTOPOro MHOro¢asHOro ABYXHOJIYIIEPHOAHOI'O BBIIPAMHTENSA 8
KOppeKTOpa HampsDKeHHs 4, TuaMeTpalbHBIN pa3Mep KOTOPEIX MEHBIIIE BHEIII-
HEro A¥aMeTpa YCTAaHOBJIEHHOIO B MPOTOTHUIE NOABO30YAUTENA. DTO MPHUBOIAUT
K YMEHBIICHHIO MacChl H pa3MepoOB BCEH 3JIEKTPHYECKOi MallMHBI B LEJIOM, a
TaK)Ke SKOHOMHH MaTEepHaJIOB, pacCXOAyeMBIX Ha €€ H3rOTOBJIEHHE IO CpaBHe-
HHIO C H3BECTHOM aKCHAJIBHOU DIIEKTPUYECKON MaITMHON-reHEPaToOpOM.

AxcuanbHas MHOrogasHas 0eCKOHTaKTHas JBYXBXOZOBas dJIeKTpHUIecKas
MalllMHa-reHepaTop pabotaeT cnenyomuM obpaszoM. MexaHwdeckas SHEprus

Bpal€HHUs IMOCTYIIACT B MAHIUHY-Ir€HEPATOP OT BHCHIHEIO0 HCTOYHHKA YCpE3 Ball
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5, 3aKpeIuIeHHBIH B Kopmyce | reHeparopa B MOAUIMIHHKOBBIX IMUTAaX 6 u 7.
Ilpu BpaleHnH Baja 5 € KECTKO 3aKpeIUICHHBIMU Ha HEM ITOCPEICTBOM JHCKA 2
aKCHAJIBHEIM MarHUTOIIPOBOAOM 12 ¢ MHOrogasHoi 06MoTkoit 13 sKops BO30Y-
JAUTEN] ¥ aKCHAIBHBIM MarHuTonpoBoaoM 14 ¢ obmotkoi Bo30yxaeHus 15 oc-
HOBHOI'0 I€HEpaTropa OCTATOYHBII MAarHUTHBIA MOTOK aKCHAJIBHOTO MarHHTO-
npoBofa 11 mHAykTOpa BO3OYAMTENd B3aUMOJIEHCTBYET ¢ MHOrogasHoi 06-
MOTKOH 13 sikopsi BO36yANTENA, YIOKEHHOH B Ia3bl aKCHAJILHOTO MarHHATOIPO-
Boja 12.

B pesynsrare 3TOr0 B3aMMOAEHCTBHA B MHorodasHoit o6motke 13 skops
B030ynuTeNss HaBoAUTCS MHorogasnas cucreMa DJIC, koTopast BEIIpAMIISETCS
IIEPBEIM MHOTO()a3HBIM ABYXIIOJNYTIEPUOAHLEIM BBHIIPAMHUTENEM 3 H MOAAETCS B
0o6MOTKY 15 B036YXIeHUS OCHOBHOTO reHepaTopa, YJIOXKEHHYIO B I1a3hl aKCH-
aJIbHOTO MarHuTONpoBozaa 14 uaAykTOpa OCHOBHOTrO reHeparopa. [loxg meiicTu-
€M 3TOr0 HanpsHKeHHs B 00MOTKe 15 Bo30Y)XaeHHs OCHOBHOI'O reHepaTopa mpo-
TeKaeT MOCTOSHHBIN TOK

Ilpu npotexanuu B o6MoTKe 15 BO30YXIE€HHSA OCHOBHOIO T'eHeparopa Io-
CTOSTHHOI'O TOKa, BOKPYI' He€ BO3HHMKAeT MarHUTHBIN IOTOK, KOTOPBIA MPH Bpa-
IIIEHHH POTOPa B3aUMOJEHCTBYET ¢ MHOro¢a3HOM 0OMOTKO# 17 SIKOPS OCHOBHO-
ro reHeparopa, YJIOXEHHOM B Iasbl aKCHAJbHOIO MarHUToOIlpoBoja 16 skops
OCHOBHOI'O TeHepaTopa. B pesynpTare 3TOro B3auMoOneiCTBHS B MHOrog)a3HOM
o6MoTKe 17 SKOpsS OCHOBHOTO reHepaTopa HaBOAUTCS MHOrogasHas CHCTEMA
I/C, xoTopas monaeTcs B CETh.

B koppekTope HanpsbkeHus 4, HONKIIOYEHHOM Ha JIMHEHHOE HaIpsKEHHE
mobbIX ABYX (a3 MHorogasHoi oOMOTKH 17 SKOps OCHOBHOTO I€HEPATOpa,
OCYLIECTBJIAETCA H3MEPEHHE BBIXOAHOIO HAIIPsDKEHHS OCHOBHOTO T€HEparopa, U
CpaBHEHHE €ro C 3aJlaHHBIM 3HayeHWeM. B HauanpHbIi MOMeHT Bpemenu JD/JIC
SIKOpSI, 2 COOTBETCTBEHHO M HAIIpsDKEHHE Ha BBIXOJE OCHOBHOTO I'eHeparopa H
Ha BBIXOJIE KOppEKTOpa 4, co3AaeT TOK B KOPPEKTUPYIOLIeH 0OMOTKe 9, yCHIH-
BalOIIMKM OCTAaTOYHBI MAarHUTHBIA NOTOK MHIAYKTOpa BO30OymuTeNnsd. YcCHIeHHe

3TOro MaroHuTHOTO IMOTOKAa HIPHUBOJIUT K z[anbﬂeﬁmemy YBCITHYCHUIO SHC, HaBO-
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A¥MOH B MHOrodasHoii o6Motke 13 skops BO3OyAMTENs, a, COOTBETCTBEHHO, K
YBEJIMYEHHIO TOKa B 0OMOTKe 15 BO30YXIEHHS OCHOBHOTO I'€HEpaTopa, YTo
npuBeeT K ypenuueHuio JJIC B MHorogaszHo# o6MoTke 17 SKOpsS OCHOBHOTO
reHeparopa, T.€. HalpsDKEHHMs Ha BBIXOJE MallMHBI-reHepatopa. Takum oGpa-
30M, MallHHa-TeHEPAaTOP CaMOBO30YXaeTCsl 1 HaUWHAET YCTONYMBO paboTaTh.
Poct 3JIC npu yBenu4eHHH Toka BO30OY)XIEeHHS B KOPPEKTHPYIOIIEH 06MOTKe 9
3aMeJUIIeTCs PH HACHILEHMH MarHUTHOH IIENIH OCHOBHOTO reHeparopa. Ilpu
OTKIIOHEHHH BBIXOAHOTO HANpPsDKEHHS OT 3aJaHHOTO 3HAYeHHS KOPPEKTOp
HanpspkeHus 4 obecrieunBaeT MPOTEKaHHE COOTBETCTBYIOIIErO IO BEIHYHMHE M
HaIIPaBJIEHUIO TOKAa B KOPPEKTHPYIOIEei 06MOTKe 9.

ITpu moaxmoyenuu k o6MoTke 18 BO30OYXIeHUS BO30YAMUTENA BHEIIHETO
MCTOYHHKA MOCTOSHHOrO TOKa (HalpuMep, (GOTO3IEKTPUYECKHX npeoﬁpasdna—
TeJle, Mpeobpa3ylomux CBETOBYIO Hepruio CONHLA B 37EKTPOIHEPTHIO TOCTO-
SIHHOTO TOKAa) IO Hel IpoTeKaeT HIeKTPHYECKHIM TOK.

B cooTBeTCTBHM C NPHHIUIIOM CYHEPIO3HIMH MarHMTHBIX MOJNEH TOK B
o6motke 18 Bo36yxIeHNA BO30YUTENS COBMECTHO C TOKOM, IIPOTEKAIOIIHM I10
KOpPPEKTHpYIOIEeH 0OMOTKe 9, co3laeT pe3yJbTHPYIOMMA MarHUTHBIA MOTOK
BO30yxmeHus Bo3byaurens. IIpu BpauieHnu potopa 3TOT CyMMapHBIH MarHHT-
HBIA TOTOK, B3aMMOJEHCTBYs ¢ MHOroda3Hoit 06MoTKoit 13 skops Bo3GyauTe-
Js1, YJTOKEHHOM B NMa3kl aKCHAJIBHOTO MarHUTONpPOBoJa 12, HABOAMT B HEH MHO-
ropasHyro cucremy OJIC, koropas BBIIPAMISETCS MEPBEIM MHOTO(a3HbIM
ABYXTIOYIIEPUOTHBIM BBHINPAMHUTENIEM 3 U NIofjaeTcs Ha oOMOTKYy 15 B030YyX1e-
HHsI OCHOBHOI'O r€HEpaTopa, yJI0XKEHHYIO B IIa3bl aKCHATBHOTO MarHMUTONPOBOA
14 nuanyxropa ocHoBHOTO reHeparopa. [To o6MoTke 15 mpoTekaeT TOK, KOTOPBIH
CO3/[aeT MAarHWTHBIA IOTOK BO30Y)XXJEHHUS OCHOBHOTO T'eHepaTopa. DTOT Mar-
- HATHBIA [IOTOK HABOAMT B MHOrodasHo#i o6MoTke 17 sKopst OCHOBHOTO r'eHepa-
Topa MHorodasnyrwo JJIC, koropas Iojaercsi B CeTh, HAa BXOJ KOPPEKTOpa
HaNpsDKEHHs: 4 ¥ Ha BXOJ| BTOPOTO MHOro¢asHOro ABYXIIOJYTIEPHOMHOIO BEI-

npsaMuUTens 8.
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IIpu noaxmo4YeHWH K MalIMHE-TeHepaTopy Harpy3kd Mo ¢a3amM MHOro-
¢a3Hoii 06MOTKM 17 sIKOpS OCHOBHOrO reHepaTropa MpOTekKaeT TOK, KOTOPHIi
BBINIPAMILAETCS] BTOPEIM MHOTO(a3HBIM ABYXIIOIYTIEpHOAHBIM BBIIIPSIMHUTENIEM 8,
NOAKIIOYEHHBIM K HadajaM (a3 MHoro¢asHoil oOMOTKH 17 SKOps OCHOBHOIO
reHeparopa, ¥ IpoTeKaeT 1o KoMIayHaupymolei oomorke 10.

Tok, nporexaromuii o KoMnayHaupyomeit ooMotke 10, B COOTBETCTBHH
C IPHHIMIIOM CYTEPIO3UIMH MArHUTHBIX MOJIeHl COBMECTHO C TOKaMH, IPOTe-
KaloluMH 1o ooMoTtke 18 Bo3OykaeHus Bo30OyaUTENs U KOPPEKTUpYIoIei 06-
MOTKe 9, co3naeT pesynbTUPYIOLMIMH MarHUTHBIA MOTOK BO30YXIEeHHA BO30YIu-
Telsd. DTOT MarHUTHBIA MOTOK, B3aUMOJEHCTBYS ¢ MHOrodaszHoi 06MOTKOIM 13
AKOpsl BO3OyIMTEINs, YJIOXXEHHOH B Ia3bl aKCHAIBHOTO MarHUTOMmpoBoAa 12,
HapoguT B Hed DJIC, koTopas BRIIPAMIIIETCS NEPBBIM MHOTO(A3HBIM IBYXIIO-
JyIEpHOIHBIM BBIIPSIMUTENEM 3 U MojaeTcs Ha 0OMOTKy 15 BO30yXaeHus oc-
HOBHOT'O I'eHepaTopa, yJIOKE€HHYIO B Ia3bl aKCHAJIbHOTO MarHUTOIpoBoaa 14
HMHIYKTOpa OCHOBHOro reHeparopa. Ilo o6Morke 15 mpoTekaeT TOK, KOTOpPBIi
CO31a€T MarHHTHBIM TOTOK BO3GYXXIEHHS OCHOBHOTO T'€HEPATOpa, COOTBET-
CTBYIOIIMH 33JJaHHOMY 3Ha4Y€HUIO BBIXOIHOT'O HAIIPSHKEHMSI.

Tax kxak BBIIPSAMIICHHBIH TOK, IPOTEKAIOIINI KOMIIAyHIHPYIOLIeH 0OMOT-
ke 10, aBiseTcs OJHOBPEMEHHO M BO3MYILUEHHEM M YIIPABIISIOIMIMM BO3EHCTBH-
€M, TO 3TO 0oOecrIeYrBaeT yiIy4lleHHe KadecTBa NEeKTPUIECKOM SHEPTHH 33 CUET
TNOBBIIIEHMST OBICTPOAEHCTBHS PpEryJIMpPOBaHUSA BBIXOAHOTO HAMpPSDKEHHS M
YMEHBIICHUS BEJIMYMHBI CKauKa BEIXOJHOTO HAIlpsHDKEHHUS B HAYAIBHBIH MOMEHT
BpEMEHH 1P NOIKIIIOYEHUH Harpy3KH.

Hannuue xoMnaynaupymomeit oMotk 10 ymydmaer MaccoraGapuTHEIE
IIOKa3aTeNld BCEH JNEKTPHUYECKOM MAIMHEI 32 CYET TOTO, YTO YacTh MOIIHOCTH
Ha BO30yXJieHHe oTOMpaeTcs ¢ MHOrogasHoi 0OMOTKH 17 SKOpsS OCHOBHOIO re-
HepaTopa. To 0cBOOOXKIAeT OT HEOOXOAMMOCTH NMPUMEHEHH B COCTABE MalIIH-

HBI-T'€HepaTopa TPEeThel 3JEKTPUIECKON MalIHHbI — TOABO30Y AUTENS.
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®opmya n3obpeTeHUs

AxcrHanbHas MHorogaszHasi OeCKOHTaKTHasi ABYXBXOAOBasi JJieK-
TPpHYecKasi MAallINHA-TeHEePATOP COIEPXKUT KOPITyC, BO3OYAMTENb, H OCHOBHOIM
reHepaTop, YCTaHOBJICHHBIE Ha OJHOM Bally, 3aKpeIUIEHHOM B KOpITyCe IeHepa-
TOpa B MOAIIMIIHUKOBBIX IIUTAX, IPU 3TOM BO3OYAMTENh COCTOMT M3 aKCHAIIb-
HOrO0 MAarHUTONPOBOJA MHAYKTOpa BO30YyIUTENs, B Ia3sl KOTOPOTO YJIOXKEHA
oOMoTKa BO30YXA€HUA BO30OYIUTEINs, TOAKIIOYEHHAS K HCTOYHMKY ITOCTOSHHO-
ro TOKa, M aKCHaJbHOI'O MAarHMTONPOBOJAa C MHOro)asHoii 0OMOTKOM sAKOps
BO30yAUTENsA, OCHOBHOH IeHepaTop COCTOMT U3 aKCHAIBbHOIO MarHMTONMPOBOAA
HHIYKTOpa OCHOBHOI'O I'€HEpaTopa, B Ma3bl KOTOPOTO YJIOXeHa OOMOTKa BO3-
OyXJeHHs OCHOBHOTO IeHepaTopa, MOAKTIOYEHHas K MHOrogasHoi o6MoTke
siKops Bo30yauTens depe3 MHOrodasHblil ABYXIOIYIEPUOAHEIH BHIIPIMUTE]D,
M aKCHaJIbHOTO MarHMUTONPOBOAA ¢ MHOTO(a3HOH 0OMOTKO# SKOPS OCHOBHOI'O
reHeparopa, IIpx 3TOM aKCHAJIBHBIA MarHUTONPOBOJ HHAYKTOPa BO30OYAHUTENS, B
a3kl KOTOPOro yjoxeHa oOMOTKa BO30YXIeHHA BO3OYAHTENA, U aKCHAIBHBIM
MarHMTONpPOBOJ C MHOroasHoii OOMOTKOH SKOpPS OCHOBHOTO TIeHEpaTopa
’KECTKO 3aKpeIIEHH] B KOPITyce Ha ero 60KOBOH NOBEPXHOCTH COOCHO JAPYT ApY-
Iy, @ UX o0Iel OChI0 CUMMETpPHUH SBISETCS OCh CHMMETPHHM Balia, IIpHYEM aKCH-
QJIHBI MardHUTONPOBOJ MHAYKTOpa BO30OYAMTENs, B Ma3kl KOTOPOrO YJIOXEHa
o6MoTKa BO30yKAeHHs BO3OYAUTENs, pasMelled BHYTPH aKCHaJbHOTO MAarHH-
TOIPOBOAa ¢ MHOroasHoi 06MOTKOI SIKOPS OCHOBHOTO TeHepaTopa, MpU 3TOM
aKCHAJIBHBIM MarHUTOIIPOBOJ ¢ MHOroga3sHoi# OOMOTKOH SKOpsl BO3OYAHUTENS M
aKCHAJIBHBIH MarHUTOIPOBOJ HHAYKTOPa OCHOBHOTO Te€HEpaTopa »ECTKO 3a-
KpEIIEHB! Ha Bally IIOCPEICTBOM AMCKAa COOCHO JPYT OpPYTY, TPH 3TOM HMX 00-
IIeH OChI0O CHMMETPHH SBISIETCS OCh CUMMETPHHM Bajla, NIPHYEM aKCHAJIbHBIN
MarHMTOIPOBOJ C MHOrodasHoil OOMOTKOH sKops BO30OYyaHTENs pa3MelleH
BHYTPH aKCHAJIbHOTO MAarHMTOIIPOBOAAa HHIYKTOpa OCHOBHOIO TeHeparopa,
OTNHUYAaWIHUHUCSHA TEM, YTO B KOPILyCe JOMOJHUTSIHHO yCTAHOBJIEH

CTabMIN3aTOp HAMpPSDKEHHS, CONEpXKalllUii KOPPEKTOp HAIpsHKEHHA M BTOPOM
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MHOTOGAa3HBIH BYXIONYIIEPHOJHBIH BEHIIPSIMHUTEND, YCTAHOBIEHHBIE BO BHYT-
PEHHEeH YacTH aKCHAIbHOTO MarHUTOIPOBOJIa HHAYKTOpa BO30yauTeNns, KOppek-
THPYIOILYIO 1 KOMIIayHJUPYIOIIYI0O OOMOTKH, YJIOXKEHHEIE B [1a3bl aKCHAJIBHOTO
MardMTONpoBOJa MHAYKTOpa BO3OYAWTENS, IpPH 3TOM BXOI BTOPOr0 MHOIO-
¢azHOro IBYXIOMYNEPHOAHOTO BHIIPAMHUTENS MOAKIIOUEH K HavanaM (a3 MHO-
rodga3Hod OOMOTKH SKOpS OCHOBHOIO TeHeparopa, a BBIXOJ NOJKIIOYEH K
KOMIIayHAMpYIOIie#i 0OMOTKe, BXOJ KOPPEKTOpa HANpsKeHMs MOIKIIOYEH Ha
JIMHEWHOE HampsDKeHHe MoOBIX IBYX (a3 MHOrogasHoil 06MOTKH SKOpPS OCHOB-

HOT'O F€HepaTopa, a BBIXOJ MOAKIIIOYEeH K KOPPEKTHPYIOLIeH 00MOTKe.




AkcnanbHaa MHorodasHasn 6eckoHTakTHasA AByXBXO40Bas
anekTpuyeckan maluMHa-reHepaTop
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AxkcunanbHas mHorodasHasi 6eckoHTaKkTHasA ABYyXBXOA0Bast
anekTpuyeckas MalumHa-reHepaTop
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