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MIIK F03D 9/25,
HO02S 10/12
BETPOI'EHEPATOP

H300peTeHHe OTHOCHUTCS K BETPOJHEPreTHKE U MOXET OBITh

HCIOJB30BAaHO B BETPOIHCPIreTUUCCKUX YCTAaHOBKaXx.

Hssecten Betporeneparop (RU 197430, FO3D1/00, FO3D9/00, 24.04.2020),
coziepXaliii KopIyc, B KOTOPOM YKE€CTOKO 3aKpeIIeH IEeKTPUIECKUi reHeparop,
COCTOSIIIMA U3 cTaropa C OOMOTKOH MEPEMEHHOTO TOKAa, BHYTPU KOTOPOrO
pacnojioxxeH poTop ¢ OOMOTKOHM, Ha Baly poTOpa 3akKpeIlUIeHbl JIONacTH, Ha
JIOMAcCTAX XKECTKO 3aKpeIUIeHb! CONHEYHbIe OaTapeu, BEIBOJBI KOTOPBIX COeIUHEHbI

¢ BX0JJaMH 0OMOTKH Ha pOTOpe.

JlaHHEBI# BeTporeHepaTop XapaKTe€pHU3YyeTCs He BBICOKON HaJeXHOCTHIO,
TaK Kak B Cllydyae IIONafaHUsA MOJHHH B JIONAcTh BETPOreHepaTopa,
IIPOMCXOAUT pa3pylleHHe MaTepHaia JIONACTH C IMOCIEAYIOLINM CHIDKEHHEM
NPOYHOCTH KOHCTPYKIHMM JonacTH. IlocienHee B YCIOBHSX JeHcCTBHS

I.IeHTpO6e)KHI>IX CHUJI IIPUBOJIUT K Pa3pYUICHHIO JIOIIACTH.

Hzecten BetporeHepatop (EA Ne 040487, FO3D 9/25, H02S 10/12, 09.06.2022),
BBIOPAaHHBIHA B Ka4eCTBE NPOTOTHIA, U COJEpXKALIUil KOPIYC, B KOTOPOM JKECTOKO
3aKpEIUICH JIIEKTPHYECKHH TIeHepaTop, COCTOSIIUH M3 cratopa C OOGMOTKOM
IIEPEMEHHOI0 TOKA, BHYTPH KOTOPOIrO PACIOJN0XEH POTOp ¢ OOMOTKOI, Ha Bajy
poTOpa 3aKpeIUIEHbl JIONACTH C CONHEYHBIMH OarapesiMH, BBIBOJBI KOTOPBIX
COCTMHEHEI C BXOJAaMU OOMOTKHM Ha pOTOpe, Ha MOBEPXHOCTH JIMIEBOM OOIIMBKU
JOnacTedl XKECTKO 3aKPEIUIEHBl CBOMMM HIDKHHUMH TMOBEPXHOCTSAMH HEPBIOPHI U
JIOH)XEPOHE!, K BEPXHMM TIOBEPXHOCTSM KOTOPBIX JKECTKO IPHKPEILIECHEI
JONOJIHATENbHEIE OOIMIMBKY, [0 (GOpMe TOBTOPSIOIINE JIMLEBBIE OOMIMBKY
JIONIaCTe, ¥ CBOMMH KpasMH JKECTKO NPUKpPEIUIEHHbIE MO BCEMY MEPUMETPY K
KpPOMKaM, KOPHIO U KOHILY JIOIIaCTeH, COJTHEYHEBIE OaTaper KeCTKO 3aKpeIlIeHsl Ha

Hapy>XHbIX TIOBEPXHOCTAX JAONOJHUTEIBHBIX 06IIIPIBOK, B KOTOpPBIX Yy KOHIIA
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JNIOTIACTH BBITIONHEHO OTBEPCTHE, Coobluaroineecss ¢ IMOJNOCTbIO, 06pa3OBaHHOM
TIOBEPXHOCTHIO JIMIIEBOM OOIIMBKY JIONMACTH M JONONHUTENBHOM OOLIMBKOH, Ha
TIOBEPXHOCTH THUIPHOW OOLIMBKM JIOMACTH Yy €€ KOPHSA BBHIMOJIHEHO OTBEPCTHE,
coenuHeHHOe TPYyOOM C TOJOCTBIO, 0Opa30BaHHON IIOBEPXHOCTBIO JIMLEBOW

OOIIHMBKHY JIOMACTU U JOMOJHUTEILHON OOIITUBKOMH.

OCHOBHOM HEIOCTATOK MIPOTOTHUIIA COCTABJISIET €r0 HH3KasA HAACKHOCTD,
O6yCJIOBJ'IeHHa$I BO3MOXXHOCTBIO Pa3pyLICHUs JIONIACTU B PE3YJIbTATE IONATaHNA B

Hee MOJIHHH U AeUCTBUS LIEHTPOOESKHBIX CHIL.

3ajgaua I/I306peTeHI/IH — TOBBIIICHHEC HAACKHOCTH BETPOIrCHEpaATOpa 3a
CUeT 6BICTp01"O rameHus paspsga MOJHHHA II0CJIE€ IIPOXOXAEHHS BOJIHBI

NCPCHAIIPSKECHUA.

Texuuueckuii pesysnbTaT JOCTUTAETCS TEM, 4YTO BETPOrEHEPATOPE,
colepKallleM KOpILyC, B KOTOPOM JKECTOKO 3aKpeIlIeH 3JICKTPUYECKUH I'eHepaTop,
CoCTOSAIMM M3 cTaTopa C OOMOTKON IEepeMEHHOro TOKa, BHYTPHU KOTOPOro
PacroNioXXeH pOTOp ¢ OOMOTKOM, Ha Baly pOTOpa 3aKperuleHbl JIONacTH C
COJIHEYHEIMU OaTapesiMH, BBIBOIBI KOTOPBIX COEIMHEHB! C BXOZaMHM OOMOTKHM Ha
poTope, Ha MOBEPXHOCTH JHMIEBOW OOIIMBKM JIONAcTed >KECTKO 3aKpEeIJIeHbI
CBOMMH HIDKHMMH ITOBEPXHOCTSMH HEPBIOPBl M JIOHXXEPOHBl, K BEPXHHM
II0OBEPXHOCTSM KOTOPBIX JXECTKO HPUKPEIICHB! AOMOJIHUTENbHBIE OOLIMBKY, IO
¢opMe TOBTOPSIOIINE JINLEBbEe OOIIMBKY JIONACTEH, H CBOUMH KpasMH XECTKO
NPHUKPEIUIEHHBIE 1T0 BCeMy IIEpUMETpy K KpOMKaM, KOPHIO M KOHIy JIONacTeH,
CoNHeyHble OaTaped JKECTKO 3aKpeIUieHbl Ha HapyXXHBIX IOBEPXHOCTIX
JOIIOJHUTEIBHBIX OOIKMBOK, B KOTOPBIX y KOHIIA JIONACTH BBIMIOTHEHO OTBEPCTHE,
CoOOLIaroIIeecs: ¢ IMOJIOCThIO, 00Pa30BaHHON MOBEPXHOCTHIO JMLEBOH OOIIHBKH
JIOTIACTH ¥ JOTIONHUTENbHONW OOIIMBKOW, Ha MOBEPXHOCTH THUIBHOW OOIIUBKU
JIOTIACTH y ee KOPHS BBIMOJMHEHO OTBEPCTHE, COeNUHEHHOe TpyDOoit ¢ IMOJOCThIO,
00pa30BaHHOM IIOBEPXHOCTBIO JIMIIEBOW OOIIMBKH JIOMACTH M JOMOJHHUTENBHON

06IIII/IBKOI>'I, Ha 3aKOHLEBKE JIONACTH XCECTKO 3aKpCIlJICH 3aOCTpeHHBIf;I CTEPKCHDb



OCTpHMEM HapyXKy, TYNOi KOHEI| CTEpXHS PacloNOXKEH BO BHYTPEHHEW IOJIOCTH
JOMACTH M K HEMY OJHMM CBOMM KOHLIOM XECTKO IMPHUKPEIUIEH BHYTPEHHUMH
TOKOOTBOJI, APYro¥ KOHEI BHYTPEHHEro TOKOOTBOJA BBIXOAMT HapYXy dYepes
OTBEPCTHE Y KOpHS JIONMACTH, Ha 3TOM KOHIE XXECTKO 3aKpeIUIeH MepBbIi
IapooOpasHbIii ANEKTPOX, KOTOPBIM 4depe3 BO3MYIIHEIM IPOMEXYTOK CBS3aH C
NPUEMHBIM METAJUIMYECKUM KOJBIOM, XECTKO 3aKpEeIUICHHBIM Ha KOpIyce,
NPHUYEM LIEHTP MPUEMHOTO0 METALTMYECKOro KOJIbLia PacIooXKeH Ha IMPOJOJIbHOM
OCH KOpIyca, IPHEMHOE MeTANINYEeCKOe KOJNBIO C IOMOIIBIO IPOBOJAHHKA
COEIMHEHO ¢ HAYaJIbHBEIM OTBOJOM IIEPHOAMYECKON CHCTEMBI paIdalibHO
OpHEHTHPOBAHHBIX €UHUYHBIX TPYOUaTBIX KaMep MYJIbTHIIEKTPOAHON CHCTEMBI,
KECTKO 3aKPEIICHHON Ha KOpITyce, HauaJbHbIH OTBOA JJIEKTPUYECKH COEIMHEH C
TIEPBBIM 3JIEKTPOJOM MYJIBTHIEKTPOJHON CHCTEMEI, 8 KOHIIEBOH OTBOJ COEIMHEH
C IOCIEHAM BJIEKTPOAOM MYJIBTHIIIEKTPOAHOMN CHCTEMBI, KOTOPask pacIojioKeHa B
npodwie U3 CHIMKOHOBOM PpE3HHBI, MEXIY NEPBBIM 3JIEKTPOJIOM, IIOCIEIHUM
3JIEKTPOZOM ¥ MPOMEXNYTOUHBIMHU EKTPOAAMH MYJIBTHIIIEKTPOAHON CHUCTEMBI B
npoduiie BHIMOJHEHbl OTBEPCTHS, BBIXOJISLIME HApYKy NpOQHUIA, IOJIOCTH, B
KOTOPBIX DACIIOJIOXKEHBI COCEAHHE DJEKTPOJBl C OTBEPCTHSAMH, 00pasyroT
eQUHUYHBIE ra30pa3psaHbIe KaMephl M0 OKPYXXHOCTH NpOQUs, IpUYeM KaXKIblH
3JIEKTPOJi Uepe3 BHYTPEHHHIH TOpell eIWHUYHOH ra3opa3psiHON KaMepel
3JIEKTPUYECKH COEAMHEH C IPOMEXYTOYHBIM 3JEKTPOAOM COCEAHEH €IMHMYHON
ra3opaspsaAHON KaMephl, KOHIEBOH OTBOJ MYJbTHIEKTPOJHOH CHCTEMBI Yepe3
BO3/YIIHEIM TPOMEYTOK CBS3aH CO BTOPHIM IIap0OOpa3HBIM IEKTPOAOM, XKECTKO
3aKpeIICHHBIM Ha KOHIlE BHEIIHEr0 TOKOOTBOJA, APYrod KOHEN KOTOpOro
IPUCOETUHEH K 3a3€MIIUTEIIO.

CxeMma 3asBJIS€MOr0 yCTpOHCTBa MoKa3aHa Ha ¢ur. 1, Ha ¢ur. 2 nan
MoMepeyYHsIil pa3pe3 JIOMacTH, a Ha ¢uUr. 3 mpuBeleHa MYJIbTHUAIEKTPOAHASA

CHCTEMA B JTUHEMHOM HCIIOJTHEHUMU.

Betporeneparop (dur. 1) comepxut kopnyc (1), ¢ pacronoXxeHHbIM B

HEM OJJIEKTpHYECKUM TreHepaTopoM (2), Hampumep, Tuna V164-8.0 MW wunu
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Energy Wind, koTopslit cocTouT u3 craTopa (3) ¢ 0OMOTKOH IIEPEMEHHOr0 TOKa
(4). Baytpu craropa (3), KOTOpBIH BBITIOJHEH, HAalpUMep, U3 (EPPOMAarHUTHOTO
MaTepuaa, pacuoyiokeH poTop (5) ¢ 06MOTKOH (6), H3rOTOBJIEHHOM MO METIEBOH
uiau BoJHOBOM cxeMe (Bonmpmexk AWM. Dnektpudeckue mammHbl JI.: DHeprus.
1978. C. 402 - 430). Ha koHie Bana (7) poropa (5) )K€CTKO 3aKpeIUIEHE! JIOMACTH
(8). Ha moBepxHOCTAX JHIEBBIX 06mMBOK (9) nonacteif (8) eCTKO 3aKperuieHbI
CBOMMH HH)KHAMH IOBEPXHOCTAMH HepBiophl (10) (dur. 2) u nonxepons! (11), k
BEPXHHM IOBEPXHOCTSAM KOTOPBIX JKECTKO IIPHKpPEIUIEHBI JOMOJHUTEIbHbIE
o6mmBku (12), o GopMe noBTOpsromKe JnueBble o6muBky (9) nomacreii (8), u
CBOMMH KpasiMH JKECTKO MIPUKPEITIEHHBIE 110 BCEMY [TEPUMETPY K KPOMKaM, KOPHIO
v koHuy unomactedt (8). HomonHurtensHele oOmMBKM (12) BBINOJHEHBI W3
TEIJIOPACCEMBAIOIINX  ImacTMace, Hanpumep, Mmapku COOLPOLY,
LATICONTER unu ITA 6 JID8. ConHeunsle 6aTapeu (13) xKeCTKO 3aKperIeHsl Ha
HapYXXHBEIX MOBEPXHOCTSAX NOMONHUTENBHBIX 0OmHUBOK (12), B KOTOPEIX y KOHIIA
normacté (8) BemonHeHo oTBepcTHe (14), coobmaromeecs ¢ monocTeo (15),
06pa30BaHHOM IIOBEPXHOCThIO JHUEBOM ob6mmBku (9) nomact (8) m
nononHuTenbHOM oOmmBKoi (12). Comseunble Oarapeu (13) H3roTOBIEHE,
HaIpyMep, Ha OCHOBE CENICHHJ MEIU-HHAWA-TAUIMS WM U3 KaIMHUA TeJUTypuna
MM KOMIIO3UTA M3 AWcelleHHaa Boibbpama u aucyinbduaa mMonubaena (boxees
®.E. HaHOTeKCTypHUpOBaHHbIE TUIEHKH AUCYNb(QUAA U AUCENCHHa BOlb(ppama ¢
(GoToaKTHBHBIMH CBOMcTBaMU: ABTOped. auc. KaH. TexH. Hayk. — OI'AOYBO
«HauuoHanbHEIM MccIe0BaTebCKUi TOMCKHUN MOTUTEXHUYECKUN YHUBEPCUTETY,
Tomck, 2014. — 21 ¢.). Ha nosepxHocTH ThUTBHON 00mmBKY (16) nonactu (8) y ee
KOpHs BEIMONHEHO orBepctHe (17), coequHeHHoe Tpy6oi (18) ¢ momocteio (15),
06pa30BaHHOM IIOBEPXHOCTBIO JuieBod obmuBku (9) nomactu (8) u

JIOTIOJIHUTENBHOM o6mmBKO# (12).

Brisozsl (19) (dur. 1) conmHeunsix 6arapeii (13) coenunens! ¢ Bxogamu (20)

00MOTKH (6) Ha HWIMHAPUIECKOM poTope (5).



Ha 3akxoHueBKke jomactd (8) JKeCTKO 3aKpeIuleH 3a0CTPEHHBIA CTEPIKEHb
(21) octpuem Hapyxy. CrepxeHs (21) H3roTOBIEH H3 QIIOMHUHHS WIH
amoMuHMeBoro ciiasa — AIMgSi wnu Hepxkaseromedt cranu: V2A, V4A, NIRO.
Tymo# korel crepxHs (21) pacronoxeH BO BHyTPEHHEH MOJIOCTH I0MacTy (8) u K
HEMy OJHHM CBOMM JKECTKO IPHKpEIUIEH BHYTPEHHHMH TOKOOTBOH (22),
BHINOJIHEHHEBIHN, HaTIpHMep, U3 CKPYTKH NPOBOAHUKOB U3 Meau copra MI'-120 uim
cranpHoro nposopa Mapku AC ¢ amlOMMHHMEBBIMH BCTaBKaMH-KuiaMH. J[pyroi
KOHELl TOK0OTBoAa (22) BEIXOOUT uepe3 oTBepcthe (17) y KopHs jomacTd (8)
HApyXy, Ha 3TOM KOHIE >XECTKO 3aKpeIUIeH IIepPBbIM IIapoOOpasHbId 3JIE€KTPOJ
(23), KOTOpEIi Yepe3 BO3LYIIHbINA MpoMexyTok (24) (dur. 1) cBi3aH ¢ NpHEMHEIM
MeTAIIMYECKUM KOJBIIOM (25), )KECTKO 3aKpeIuIeHHBIM Ha Kopmyce (1), mpudyem
IIEHTP MPUEMHOTO METAJIMYECKOTO KOblla (25) pacnonoxeH Ha NPOAOJEHON OCH
kopmyca (1). IlpueMHOe MeTanmuyeckoe Koablo (25) 3MEeKTpUYECKH ¢ IIOMOLIBIO
METAIMYECKOr0 MpOBOoJAHMKA (26) COEOWHEHO C HavYaJbHBIM OTBOAOM (27)
IEPUOANYECKOM CHCTEMBI PafHaJbHO OPHEHTUPOBAHHBIX €WHHYHBIX TPyOYaThIX
KaMep MYJIbTHIJIEKTPOJHOM cucTeMslI (28), )KecTKo 3aKkperneHHo# Ha kopmyce (1).

HavanpHelif oTBOA (27) 3JIEKTPUYECKH COEJUHEH C IEPBHIM 3JIEKTPOAOM
(29) (dwur. 3), a xonmneBoi orBox (30) (dur. 1) smEKTPHUYECKH COEIMHEH C
nocneqauM anekrpogoM (31) (dur. 3) MympTHINEKTpOAHOH cHcTeMBl (28),
KOTOpas pacroioxeHa B npoguie (32) U3 CUITNKOHOBON PE3UHBI, KOTOPBIA KECTKO
3akperuieH Ha kopmyce (1) (ur. 1). Mexny nepBeiM 271ektpogom (29) (¢ur. 3),
nocienHuM  onekTpooM (31) W HpPOMEXYTOYHBIMM  d3nexTpogamMu  (33)
MyJIBTHIIEKTPOHON cucTeMs! (28) B mpodwuie (32) BeINoNHEHs! oTBepeTus (34),
BEIXOJIIHe Hapyxy npoduns (32), mpuueM opueHTanus oTeepctuil (34) — ot
nosepxHoctd koprmyca (1) (¢ur. 1). IlomoctH, B KOTOPBIX pPAacIOIOXEHE
anextpoasl (29), (31) u (33) (¢ur. 3) c orBepcTusimu (34), 06pa3yrOT €AMHUYHEIE
razopaspsaHble KaMmepsl IO OKpyxHocTd npoduns (32). B momoctm kaxmoi
eIMHUYHOM ra3opa3psafHOM KaMephl paclOIOKEHBl JBa COCEAHUX 3JIEKTpoma:
HepBBIH 3IEKTPOR (29) M NpOMeXyTOUHbIH AneKTpox (33), ABa MPOMEXYTOUHBIX

anextpona (33), mpoMexyTouHnslil anektpoxn (33) u mocnexHuit anextpoxn (31),
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IpAYeM KaXIbI MPOMEXYTOUHBIH 31mekTpod (33) ¢ MOMOIUBIO NPOBOAA 4epes
BHYTPEHHHH TOpeLl eqUHHYHOH ra30paspsaaHOi KaMephl 3JIEKTPUIECKH COEMHEH C
IIPOMEXYTOYHBIM 3eKTPOAoM (33) coceHeH eAMHUYHOM ra3opaspsiiHON KaMepbl.

TMosunueit (35) mokaszaH KaHaJT MCKPOBOTO pas3psAia MEXAy JJIEKTpOJaMu
(29), 31) u (33).

Konuesoii oroj (30) (dur. 1) MynsTHIIEKTpOAHON cHCTeMBI (28) yepes
BO3AYLIHEIA MPOMEXYTOK CBS3aH CO BTOPHIM MIapooOpasHEIM 3JeKTponoM (36),
’KECTKO 3aKpEIUICHHBIM Ha KOHILle BHEIIHEro TOKOOTBOAA (37), BBIMONHEHHOTO M3
OLMHKOBaHHOM CTaJd MK JIy)X€HOTO MEIHOTO NPOBOJA, APYroH KOHEL KOTOpOro

IPUCOEIMHEH K 3a3eMiuTeno (38).

VerpoiicTBo paboTaeT cinenyromum obpasom. Ilpu neicTBru BETPOBOTO
notoka Ha jgomacTH (8), 3akpersieHHble Ha Bamy (7) poropa (5), HAYMHAIOT
BpallleHHe. B pesynbTaTe HauMHaeT Bpamartbcs potop (5) ¢ obmoTkoi (6)
3JIeKTpHYecKoro reneparopa (2). B cBeToBoif neHb conHeunsle GaTapen (13),
pacrojioxenHble Ha yonacTiax (8), HAYMHAIOT I€HEPHPOBATh SNIEKTPUYECKHUH
TOK, KOTOPEI} 3anuTeiBaeT 06MOTKy (6). Takum oO6pa3om co3naeTcss MarHuTHOE
noye BO30YXIEeHHs, KOTOpOe H3-3a BpallleHHs POTOpa (5) mepeceKkaeT BUTKH
0OMOTKH mepeMeHHOTo Toka (4) craTopa (3), B pe3ynbTaTe, COTJIaCHO 3aKOHY
3JIeKTPOMAarHHTHOW HHAYKUHH, B BHUTKax OOMOTKH INEPEMEHHOro Toka (4)
uaaynupyercs JJIC, mnox gelicTBMeEM KOTOpPOH BO BHEIIHIOW Lienb
BETPOreHepaTopa, KOTopas He [0Kas3aHa, Ha4HHAeT [OCTYMNaTh MEKTPUICCKUH

TOK.

B ciydyae momagaHus MOJIHHHM B cTepxXeHb (21) paspsaHBIH TOK 4epes
BHYTPEHHHM TOK0OTBOJ (22) momajaeT Ha NepBblii mapooGpasHeIi anekTpon (23).
B pesynsrare Ha BO3OYyIIHOM mpomexyTtke (24) (dur. 1) cosnaercs
NepeHanpsHKeHHe, MO NeHCTBHEM KOTOPOTro OH NPOOHMBAETCs, W PaspsIHbBIH TOK
IPOXOMUT Ha IPHEMHOE METAIMYECKOe KONBIIO (25), 3aTeM Yepe3 METAILTUYECKHUA
IpOBOAHYK (26) Ha HayalbHBIA OTBOA (27) MEpHOAMYECKON CHCTEMBI PafHAIBHO

OPHUEHTUPOBAHHBIX €IHWHHUYHBIX pr6‘laTI>IX KamMep MyIIBTHI)HEKTpOI[HOﬁ CUCTEMBI
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(28). B pesynprare cHayana NpoOHBAaeTCs BO3MYINHBIM IPOMEXYTOK MEXAY
nepBeM 3JeKTpoaoM (29) (dur. 3) u IpoMexyTOUHBIM 3IEKTPoAoM (33), 3aTeM
I0CIEJ0BATENBHO IMPOOUBAIOTCA BO3AYIUHBIE NPOMEXKYTKH MEXIY COCEIHHMU
IIPOMEXYTOYHBIMH dJIeKTpoAaMH (33), M HaKOHEl — BO3XYIIHBIM IPOMEXYTOK
MEXIy MPOMEXYTOYHBIM 3jiekTpoaoM (33) M mociaenHuMm snexktpopoMm (31). B
3aKJIFOYEHHE TPOOHMBAETCS BO3AYIIHBIM NMPOMEXYTOK (Hr. 1) MeXIy KOHLEBBIM
otBosoM (30) U BTOPEIM LIapooOpa3HBIM 3IEKTpoAoM (36), U paspsIHBIA TOK
MOJIHHMH CTEKAET 110 BHEITHEMY TOK0OTBOAY (37) k 3azemiuuTeno (38) Ha 3eMIIo.
Paspsipl Mexay anekrpoaamu (pur. 3) conpoBOXAAIOTCS BO3HUKHOBEHUEM
OONBIIMX JaBJIEHHM, IMOCPEJCTBOM KOTOPHIX KaHaIbl MCKpoBOro paspsza (35)
BBIAyBalOTCs yepe3 orBepcTs (34) HapyxKy. B pesynsrare ayThs AMMHA KaHAJIOB
MCKPOBBIX pa3psnoB (35) yBenuuuBaeTcs, a, CIENOBATENbHO, YBEIHYUBAETCA HX
TEIIOOTa4a B OKPY)XAIOIMH BO3MYyX, KaHaIbl MCKPOBBIX pa3psanoB (35)
OXJAXKIAIOTCS, U pa3psasl Mexay anexrpogami (29), (33) u (31) GeicTpo racHyT.
Kak MOXHO BHIETb, B 3asfBIII€MOM YCTPOWCTBE 3HEpPrUs MOJHHHU
YaCTHYHO PACXOAYETCS Ha UCKPOBBIE pa3psibl B MyJIbTHIIEKTPOIHON CHCTEME,
KOTOphIe Ojarojaps AyThIO OBICTPO IOracaroT, W YacTUYHO OTBOAHUTCS B
3e€MIII0, TaKUM 06pa3oM, He NMPOUCXOAMT paspylieHus nonacteit (8) (¢wur. 1),

4YTO BEAET K HOBBIIMICHUIO HAACXKHOCTH BETPOr€HEpaTopa.
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©®OPMYVIJIA NOBPETEHMA

Betporenepatop, coaepxamuid KOpIyC, B KOTOPOM XECTOKO 3aKpeIlieH
3NIEKTPUYECKUI T'eHepaTop, COCTOSAMMM K3 CcTaropa ¢ OOMOTKOH MEpPEeMEHHOTO
TOKa, BHYTPH KOTOPOTO pacIHOJIOXKEH pOTOp ¢ OOMOTKOW, Ha Baly poTOpa
3aKpeIUICHB! JIONACTH ¢ COTHEUHBIMU OatapessMU, BBIBOJBI KOTOPBIX COEIHHEHHI C
BXOZaMU OOMOTKM Ha pOTOpe, Ha MOBEPXHOCTH JIMLIEBOM OOIIMBKM JomacTei
XECTKO 3aKpeIlJICHbl CBOMMHU HI)KHUMHU ITOBEPXHOCTSIMHU HEPBIOPHI U JIOHKEPOHBIL,
K BEPXHHM IIOBEPXHOCTSAM KOTOPBIX JXECTKO IPHKPEIUICHBl IONOJIHUTENIbHbIE
o0muBKY, 1m0 ¢opMe IOBTOPSIOMIKE JIMIEBBIE OOIIMBKYU Jiomactedl, ¥ CBOUMH
KpasMH KECTKO TNPHUKPEIUICHHBIE 110 BCEMYy NEPUMETPY K KpPOMKaM, KOPHIO U
KOHIy JIOmacTei, CONHEYHble OaTaped JKECTKO 3aKpelUieHbl Ha Hapy)KHBIX
MOBEPXHOCTAX JONONHHUTENBHBIX OOIIMBOK, B KOTOPBIX y KOHIIA JIOMACTH
BBIIIOJIHEHO  OTBEpCTHE, coolmaromieecs ¢  MOJOCThIO, 0Opa3oBaHHOIM
MIOBEPXHOCTBHIO JIMIEBOW OOLIMBKH JIONACTH W JOTOJIHHUTENLHOM OOIIMBKOM, Ha
MIOBEPXHOCTU THUIBHOM OOIIMBKU JIOMACTH y €€ KOPHS BBITIOJHEHO OTBEPCTHE,
COeMHEHHOe TpyOOH C MOJOCThIO, OOpa30BaHHON IMOBEPXHOCTHIO JIMIEBOM
OGIIMBKY JIONACTH U TOMOIHUTENbHOM o6muBKoit, OTJIMYAIOILIUICS tem, uto
Ha 3aKOHLIEBKE JIONACTU JKECTKO 3aKpEIUIEH 3a0CTPEHHBIH CTEpP)KeHb OCTPHUEM
HapyXXy, TYIIOM KOHELl CTEPXKHs PacCHOJIOXKEH BO BHyTPEHHE! MOJIOCTH JIOTIACTH U K
HEMY OJTHHM CBOMM KOHIIOM 3XECTKO NPUKPEIUIEH BHYTPEHHUI TOKOOTBOJ, APYroi
KOHEll BHYTPEHHEro TOKOOTBOJA BHIXOAMT HApyXy 4Yepe3 OTBEpCTHE y KOpPHSA
JIOMacTH, Ha 3TOM KOHIIE )KECTKO 3aKPEIUIEH IepBbIM IMapooOpa3HBIi JEKTPO/,
KOTOPBIM 4Yepe3 BO3XYIIHBIA NMPOMEXYTOK CBA3aH C IMPHEMHBIM METANIHYECKUM
KOJIBLIOM, JKE€CTKO 3aKpEIUIEHHBIM Ha KOpIyce, MpHUYEeM IIEHTP [PUEMHOIO
METaJUINYeCKOro KOJIbIA PacIojoKEH Ha IPOJOJBHOM OCH Kopryca, IPHEMHOE
METAJUTMYECKOE KOJBI[0 C IMOMOILIBIO MPOBOJHHKA COEAUHEHO C HadalbHBIM
OTBOAOM IEPUOJUYECKOH CHCTEMBI DPAJAUabHO OPHEHTHPOBAHHBIX €IUHUYHBIX
TPyO4aThiX Kamep MyIBTHIIEKTPOAHON CHCTEMBI, XECTKO 3aKpeIUIEHHOM Ha

KopImyce, HaYaJIbHBIA OTBOJ JJICKTPHYCCKH COEIUHEH C IIEPBBIM 3JICKTPOAOM
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MYJBTHIJIEKTPOAHONH CHCTEMBI, a KOHLIEBOM OTBOJA COEAMHEH C TIOCJIEIHHUM
3JIEKTPOJIOM MYJIETHIJIEKTPOJHOM CHCTEMBI, KOTOpasi pacHoIOkKeHa B Mpoduiie U3
CUIMKOHOBOM PE3HHEI, MEXAY IEPBBIM 3JIEKTPOJOM, ITOCIEAHUM JJIEKTPOAOM H
IPOMEXYTOYHBIMHM 3JIEKTPOJAMM MYJBTUINEKTPOAHONM CHUCTEMBI B Ipoduie
BBINIOJIHEHBI OTBEPCTHUS, BBIXOAAIIME HApY)Xy NpOQuis, NMOJOCTH, B KOTOPHIX
PAcCIIOJIOKEHBI COCEIHUE JIJIEKTPOIABl C OTBEPCTUAMH, OOpa3ylOT eIuHUYHBIE
razopaspsaHble KaMepbl 10 OKPYXKHOCTH NpOoGuUis, NpUYeM KaXIbli 3JeKTPOX
yepe3 BHYTPEHHUH TOpEL] €AWMHWYHOM Tra3opaspsAHON KaMepbl JJIEKTPUYECKU
COEIIMHEH C IPOMEXYTOYHEIM 3JJIEKTPOAOM COCEIHEN €IMHHYHOHN ra3opaspsaHon
KaMephbl, KOHLEBOW OTBOJ MYJBTHUIIEKTPOAHOM CHCTEMBI Yepe3 BO3LYLIHBINA
IMPOMEXYTOK CBf3aH CO BTOPBIM IIAPOOOPa3HBIM  3JIEKTPOAOM, KECTKO
3aKpeIUICHHBIM Ha KOHIIE BHEIIHEro TOKOOTBOJA, ApPYIrodM KOHeEL KOTOpOro

OPUCOCOTUHEH K 3a3€MJIUTEIIO.
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