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TEHEPATOPA KOMBUHUPOBAHHOM SHEPIOYCTAHOBKHU
BUPUKTUPUIII'EH DHEPI'OKYPAJIMAHBIH XXAJIITAK MATHUTOJIEKTPIUK
I'EHEPATOPYH KOJIZIOHYY APTBIKUBIJIBIKTAPDBI
THE APPLICATION FEATURES A FLAT MAGNETO ELECTRIC GENERATOR
COMBINED POWER PLANT

Opo306 P. - k.m.n. L[/10, 2KAT'Y.

Annomayuu:Onucana KOHCMPYKYUs NI0CKO20 OECKOHMAKMHO20 3I1eKMPUYecKo20 2eHepamopa
C  9NEeKMPOMACHUMHBLIM ~ 68030ydcoenuem. Illpumenenue OaHHO20 2eHepamopa NO360JUM
nogvlcums d¢hghekmusnocms pabomsi emposHepeemMuUYecKux YyCmaHosox. /laemcsa obviacHeHue
KOHCMPYKYUU U RPUHYUNA OeliCEus 2eHepamopa.

DnekmpomazHummux OYyAYKMypmocy 6ap HcalnaxkKkoOHmMaxcoi3dieKmpaenepamopyHyH

KOHCMPYKYUACHIHCAZBLISAH. An
2eHepamopoyHkonrdonyycylllamansnepeemuxanvlKKypaimaiapOblHUme63@hdekmusoyyiyKmeo
DPYH JHrcocopyramam.

FeHepamopdyHKOHcmpyKuuﬂcmofcaHaaHblHummeenpum;unmepukeﬂmupuﬂeeﬂ.

Describes the construction of a flat non-contact electrical generator with
electromagnetic excitation. The use of this generator will increase the efficiency of wind
turbines. An explanation of the structure and operation of the generator.

B Hacrosimee Bpems 3a pyOeKOM TIOBBIIIEHHOEC BHHMAaHHE YACISAETCS Pa3BUTHIO
BETPOIHEPTeTHKHU, KOTOPasi BO MHOTUX CIIydasX 00ecleyrBaeT pPelIeHHE BaXKHBIX TEXHUYECKUX
npoOieM 3reKTpocHaOkeHus morpedbureneii. Ha ocHoBe mpoBeneHHOTO 0030pa M aHalM3a,
9KCIUTyaTallMM BETPO3HEPreTHYecKuX ycTaHoBOoK (BDOVY) u BerposHepreTMueckux CTaHUMN
(BOC) noxazain, 4To OHU CIIOCOOHBI HE TOJBKO BBHIPAOATHIBATH JICLIEBYIO 3JEKTPOIHEPIHUIO MO
cTouMocTu He BhIlIe AeKTposHeprun ADC u TOC, HO U YaCTUYHO BBITECHSATH MOUIHOCTH B
sHeprocucteme. B Hacrosmee Bpems B Janum 1,5% snextponoTpediieHus CTpaHbl
oOecrieunBaeTcs 3a CUeT SHEPTUu Betpa. [3].

PasButue Berposnepreruku B ctpanax CHI', B Tom uncne u B Keipreiscrane, 10 cux
Op HE TMOJY4YMJI0O JOJDKHOTO pa3BuTus. Teopernueckue pas3paboTKu B 00JaCTH
BETPOIHEPreTUKY HayaJIM BBIOIHATHCS emle B Hadase 20 cToyerus.

Bonpoc o 1enecooOpa3HOCTH HCIONb30BAaHUS BETPOIHEPIeTUYECKUX YCTaHOBOK
O0JBIION MOITHOCTH ISl MPOMBIIIIEHHOTO MOJY4YEHHUS AJIEKTPOIHEPTHH OCTAETCS CIIOPHBIM.
Hecmotps Ha 3TO, CyliecTBYIOT 00JacTH, Iie MPUMEHEHHE BETPOIIEKTPUUECKUX YCTaHOBOK
(BDY) manoii u cpeaHedl MOIIMHOCTH BBITOAHO YK€ ceiiuac. MHOXeCTBO moTpeduTenei
BETPOBOM SHEPrHMHM HAXOJIUTCS B MECTHOCTSIX C OOJBIIMM BETPOBBIM MOTEHIHMAIOM (FOpHBIE
nacTOuIla, CeBepHble U MpPUOpEeXkHblE palloHbl), HO Ha 3HAYUTEIBHOM YAAJIEHUHU OT
LEHTPAJIbHBIX JTUHUH 3JEKTPOCHAOKEHHUSI.

OnHuM U3 paJuKalbHBIX pelieHuil mnoBbimeHus 3¢dextuBHOCTH paboTel BOY
ABIIIETCS CO3/1aHNE OE3PEIyKTOPHBIX YCTaHOBOK, KOTOpbIe OyayT umeTh noseimieHHoe KII/I u
HaJIeKHOCTh, & TaKXKe€ HHU3KYI0 CTOMMOCTb. /laHHOE pelleHre MOKET OBbITh peal30BaHO IMPHU
UCIIOJIB30BAaHUN IUIOCKMX CIELHMAIBHBIX MHOTOINOIIOCHBIX KOHCTPYKIUH 3JIEKTPUUYECKHX
reHepatopoB. [IpuMeHeHrne MHOTOMOJIIOCHBIX 3JEKTPUUYECKUX T€HEpPaTOpPOB MO3BOJIMT TaKKe
co3naBath Oosiee 3¢ ¢dexkTuBHBIE BapuaHThl BDY ¢ THUXOXOAHBIMH THIAMHU pabOYHX
BETPOTYpPOUH.
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HeoOxogumocth Ooyiee MIMPOKOTO TMPUMEHEHHS THXOXOIHBIX BETPOYCTAHOBOK
oTpeensieTcsi O0COOCHHOCTSIMH CTPYKTYpbl pacrpezeneHuss Ha Tepputopuu Keipreizctana
3HAQYEHWN CPEIHETOJOBBIX CKOpPOCTEH BeTpa. OKOHOMHYECKH J(()EKTUBHBIMU ISt
UCIIOJIb30BAaHUs HHEPrUu BeTpa MPHU3HAIOTCS PallOHBl CO CPEeJHEH MHOTOJETHEH CKOpPOCTHIO
6onee 5 M/c [1, 2]. B OCHOBHOM 3TO I0KHBIE palilOHBI U BO3BBINICHHBIE MECTHOCTU. JlaHHAs
OILICHKA OCHOBAaHAa HAa BO3MOKHOCTSIX U XapaKTEpHUCTUKaX Hauboyiee pacpOCTpaHEHHBIX THUIIOB
BDY wumeromux B cBOeM cocTaBe MyJIbTUIUIMKATOp. [lo3TOMy BO3MOKHOCTH IO
TEPPUTOPHATBHOMY paclIupeHuto npumeHenuss BOY HeoOxonumo, B TMEpBYI ouepelb,
CBS3BIBATH C PAa3BUTHEM BETPOYCTAHOBOK C OE3peNyKTOPHOM CXEeMOW COeIMHEHUS
BETPOTYPOUHBI U T€HEPATOPA.

AHanmu3 CyHIECTBYIOIIUX Pa3pabOTOK Mallo0OOPOTHBIX MAIIWH IO3BOJIECT BBIICIHTH
JIBa OCHOBHBIX II0JIX0/1a K PELICHHUIO [TOCTaBICHHON 3a/1auu:

-YMEHBIIIEHHE YIJIOBOIO pa3Mepa IOJIOCHOTO JICICHHUS 3a CYeT MPUMEHEHHUs
MarHUTORJIEKTPUYECKON CUCTEMBI BO30YKIeHus [3,5];

- TIOBBIIICHHE OTHOCHTEIBHONH YacTOThI BpAIIEHUS AKTHBHBIX YaCTCH MAITUHBI
(bupoTaTHBHBIE KOHCTPYKLUHH) [6], TOe TakyKe MpeAnojaraercs MCIOIb30BAHHE MOCTOSHHBIX
MarHuTOB.

[IpumeHeHne MarHUTORJIEKTPUUYECKON CHCTEMBI IMO3BOJSET CO3[aTh T'€HEPATOpPHI C
paboOYMMM 4YacTOTaMH BpAIEHUS OT JIECSITKOB 10 COTeH OO/MHH ® o0iamaer psaoM
npeumyiiects [3]. Bo-mepBbIx, 3TO OTCYTCTBHE y3J1a CKOJB3SAUIMX KOHTAKTOB, YTO 3HAYUTEIHHO
MOBBIIIACT JIOJATOBEYHOCTh M HAIEKHOCTH paboTHl TeHeparopa. Bo-BTophix, 6e3 oOMOTOUYHAs
KOHCTPYKIUsL poTOpa Oojiee MpocTa B U3TOTOBICHMHM W KaK ClEACTBUE oOnamaeT Oosbliein
HaJIeKHOCThIO. B-TpeTbux, HCKIIIOUEHHE IEKTPUUECKUX MOTEPH "Ha BO30YXKJ€HHUE" MOBBIIIAET
KII/l renepaTopa.

Kpome Toro, B cymecTBYIOIHX pa3padOTKax dYaimie BCETO HMCIOIb3YEeTCS MPHHIIMII
MIOCTPOCHUSI aKTUBHOM 30HBI, MPUCYIIUA MallMHAM CHHXPOHHOTO THMa. XapaKTEepHOU yepToin
TaKOH aKTUBHOW 30HBI SIBISIETCS IOCIIEOBATEIHHOE PACIOIOKEHUE Tap pPasHOMMEHHBIX
MIOJIFOCOB BJIOJIb HAMpaBlIeHUs OBUKEHUs poropa (puc. 1). DTo orpaHMYMBaeT MHUHHMAJbHOE
3HaYeHHE MEXIOIIOCHOTO paccTOsHUA bh m pasmep momtocHoro aeneHust W B 1enom. T.o.,
WCIIOJIb30BaHUE CHHXPOHHBIX MAIlMH I CO3/IaHWsT MHOTOIIOJNIFOCHOTO  TEHepaTtopa
OTPaHUYHMBAETCS OCOOEHHOCTSIMU CaMOM KOHCTPYKIIHH.

HArops

Huaykrop
Puc.1. Cxema akmugHot 30Hbl MAUIUH NEPEMEHHONONIOCHO20 MUNA

[IpumeHeHue 11 ATUX LEJIel CXEeMbl AKTUBHOW 30HBI MAIlMH C MYJIbCUPYIOIIAM
MOTOKOM TIO3BOJIIET 3aMETHO CHHU3UTh BEIMYMHY TIONOCHOrO JeneHuss W (puc. 2).
NuaykTopHBIE  OAHOMMEHHOIIOJIOCHBIE  MAlIMHBI ~ HMMEIOT  MOJIOCHYK  CHUCTEMY U3
OJIHOHANPaBJIEHO HAMArHMUYEHHBIX MOJIOCOB. JTO MO3BOJISIET UCIOIB30BaTh €IUHYIO JJISI BCEX
MIOJIFOCOB COCPEIOTOYEHHYI0 OOMOTKY BO30Y)KJIEHHSI M PACHOJIOKHUTh €€ Ha HEmNoIBUKHOMN
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9acTH MalIUHBI cTatope. Takoe pacmoniokeHrne 0OMOTKH HE BIUSET HA pa3Mephbl CaMUX 3yOI[0B
(bz) wm 3yb6mooro gnenenuss (Wz) wum ompenenser OECKOHTAKTHOCTh  MAIIMHBI €
ANIEKTPOMATrHUTHBIM BO30ykaeHueM. Kpome TOro, ux OJHOHAmpaBlieHHas HAMarHMYEHHOCTh

HCKIIOYACT ABJICHUEC MECKITOJKOCHBIX ITOTOKOB PACCCAHM.

Hrxope
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Huaverop
Puc.2. Cxema axmusHoti 3016l MAUWUH C NYTLCUPYIOWUM NOMOKOM

OcHoBHOE pacupoCTpaHCHUC HHIAYKTOPHBIC MaIllInuHbI IMOJIy4HnJin KakK
BBICOKOYACTOTHBIC HCTOYHUKU TUTaHHs. VICrob30BaHHE WX B KayeCTBE MalloOOOPOTHBIX
reaepaTropoB HpOMLIHIJIeHHOfI YacTOTbl HE HaOJIO MPUMCHCHHC B OCHOBHOM IIO HPUYUHC
MPUHIUITMATBHO HU3KOTO KO3 (UIIMEHTa HCIIOJIb30BaHUs MMOTOKAa BO30YkIeHus k1, 3HaueHue
kotoporo He mnpessimaer 0,35...0,40. Oto ompenenser mnonwkeHHbld KIIJ[ mamunabsl u
3HAYEHHE €€ yICITbHON MOIHOCTH.

[Ipemnaraemasi KOHCTPYKIUS IUIOCKOTO  MHOTOIOJIOCHOTO TeHEepaTropa HUMeEeT
HEMOABMKHYIO, EIMHYI0 Ui BCEX IIOJIOCOB, OOMOTKY BO30YXKAEHHS. OTO IMO3BOJSET
3HAYUTEILHO CHU3HUTH pa3Mep IMOJTIOCHOTO JEICHHS W JellaeT MAaIluHy OeCKOHTaKkTHOH. Jlis
W3MCHEHHUsl IOTOKA B BO3AYLUIHOM 3a30p€ MPUMEHSCTCS IMPUHIUI KOMMYTAIl[MH TIOTOKA
BO30YXKICHHSI, UYTO TOBBIMIAET MO OTHOLICHHIO K MHIYKTOPHBIM T'eHepaTopam KO3 QHUIHMEHT

HCIIOJIB30BaHUA MAarHuTHOI'O ITIOTOKA.
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Puc.3. 3axon usmenenus 63aumMHo20 ROMOKOCYenieHus OJisL:
a) UHOyKmopHbIX 00HOUMEHHONONIOCHBIX MAUWUH, 6) MHO20NONIOCHBIX KOMMYMAMOPHBIX
2eHepamopoa.

[To npuHIUny JOEHCTBUS MPEACTABICHHBIH TeHEepaTOop OTHOCUTCS K MallnHaM
KOMMYTATOpPHOTrO Tura [6].

Ha puc. 4 cxemaTnyHo mpe]CTaBlIeHAa KOHCTPYKLHMS aKTHMBHOW YacTH TIeHepaTopa.
CraTtop reHepaTropa COCTOUT M3 TpeX OJOKOB: IMEHTPATHHOTO M JIBYX KPaHUX, OTJEICHHBIX OT
HEro uepe3 BO3JAYIIHBIE 3a30pbl AMCKaMH poTopa. LleHTpanpHBIA OJOK cTaTtopa sBISETCS
CHCTEeMOH BO30YXKIEHHsS TE€HepaTopa M COJECPKHUT COCPEIOTOYEHHYI0 OOMOTKY 1 ¢ aByms
IpyNIaMHU OXBATHIBAIOIIUX €€ IMOJKOBOOOPa3HBIX MakeToB MaruuromnpoBoja 2 u 3. IlakeTs
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3TUX TPYIMI PACIOIOKEHBI MOOYEPETHO-BCTPEUHO APYT APYry. SIKOpb reHepaTtopa COCTOHUT U3
IBYX MarHUTHO- U JJIEKTPHYECKH CUMMETPHYHBIX YacTel, KOTOPBIE CMEIIECHBl OTHOCHTEIHHO
ApYyT Ipyra Ha YrJIOBOE pAacCTOSIHHE, COOTBETCTBYIOIIEE OJTHOMY IMOJIFOCHOMY JeNeHnto. Tak xe
KaK 1 OJIOK CHCTeMbI BO3OYXIEHUS, KaJIas M3 4acTel SKOps COJCPKUT COCPEJOTOUYCHHYIO
0OMOTKY 5 M OXBaThIBAaIOIIME €€ MaKeThl MarHuTonpoBoga 4. OOMOTKH 00eux 4acTteil UMEIoT
AIIEKTPUUYECKYIO CB3b. [lakeThl Ha KaXkI01 U3 4acTel SKOPS OPUCHTUPOBAHBI B OJJHY CTOPOHY.

Porop reneparopa cOCTOMT M3 Bajla U JBYX HEMarHUTHBIX AUCKOB 6. Kaxnaplii u3
JMCKOB MMEET B CBOEM COCTaBE NMAKEThl MAarHUTONPOBOJAA 7 M 8§ JBYX pa3HBIX HalpaBJICHUI,
BBIMOJHSONME (DYHKIUIO MEepeKIoYaTeNeldl KOHTYpOB MarHUTHOTO MOTOKA. JIMCKH poTopa 1o
OTHOIICHHUIO APYT K IPYT'Y MArHUTHO CUMMETPHYHBI.

Oco0eHHOCTAMHU TPEICTaBICHHON KOHCTPYKIMH SIBISETCS aKCHaJbHOE HaIpaBlICHUE
MOTOKa BO30YXKJIEHHUS B BO3JYIIHOM 3a30pe, COCPEJOTOYCHHBI THUI OOMOTOK SIKOpS H
BO30YXACHUS U pacTpeeICHHBINA THII MArHUTHON CHCTEMBI.

COBOKYMHOCTh YKa3aHHBIX OTJIMYMN IO3BOJSET 3aMETHO CHH3HTH OTHOCHUTEIHHOE
3HaYEHUE IOJIIOCHOTO JeneHus W U CTOMMOCTh HW3TOTOBJICHHMS AKTHBHOM 4YacTH. ITO
JAOCTHTaeTCs YIPOIIEHUEM TEXHOJIOTHH U3TOTOBIICHHS MarHUTOIIPOBOIa 1 OOMOTOK.

1

4

Puc.4. Axmusnas yacme niocko2o 6eCKOHmMAKMHO20 ceHepamopa

0 90 180 270 360 Y. W1, Fpad
Puc.8. Usmenenue coobcmseennvix uHoyKmueHocmet
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3akioueHue
[IpencraBnenHass KOHCTPYKIHS  IUJIOCKOTO  OECKOHTAaKTHOTO  MHOTOIOJIOCHOTO
reHepaTropa, COXpaHsSET OCHOBHOE JIOCTOMHCTBO T'€HEPATOPOB MWHIYKTOPHOTO THIIA HX
MHOTOIOJIIOCHOCTh.  [IpMeHeHue MHOTOIONIOCHOTO TeHeparopa MO3BOJUT  CO3[aBaTh
O6e3penykTopHyto cxemy BOVY, u4rto coBMecTHO ¢ OECKOHTaKTHOCTBIO TE€HepaTropa
3JeKTpoMarHuTHOro Bo30yxaeHus: nmoBbicuT KIIJl m HamexxHocth pabotel BDY. Ympomenue
TEXHOJIOTUH U3rOTOBJICHUS AKTUBHOM YaCTH T€HEPATOPA MO3BOJISIET CHU3UTH €T0 CTOMMOCT.
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