TPEX®A3HBIE HEIIN

OcHoBHbIE onpenesienus. Tpexda3nasa cucrema 3. 1. C.

OObeanHEeHNE HECKOIBKUX LIENeH ¢ He3aBUCUMBIMU UCTOYHUKAMU JIEKTPOIHEPTUH MTPO-
BOJIaMHU JIMHHUHM TE€pelayyl IIUPOKO UCTIOIB3YIOTCS MPU EPeMEHHOM Toke. OO0bequHsIeMbIe LIeNU
NEPEMEHHOT0 TOKa MPUHSTO HA3bIBaTh (hazamiu, a BCIO OOBEIMHEHHYIO CHCTEMY LEeNel- MHO20-
gaznou cucmemoti. Takum 00pazoM B 2JIEKTPOTEXHUKE, TEPMUH (Pa3a NPUMEHSETCS B ABYX pa3-
JIMYHBIX CMBICIIAX: BO-IIEPBBIX, ’TO OTHOCUTEIBHBIM MOMEHT NIEPUOIUYECKOIO ITpoLiecca, a BO-
BTOPBIX, - HAUMEHOBAHKNE COCTABHOW YaCTH MHOTO(ha3HOU CHUCTEMBI IeTNel TEPEMEHHOTO TOKa.

OOBIYHO MPUMEHSAIOT CHMMETPUYHBIE MHOTO(A3HBIE CHCTEMBI, Y KOTOPBIX aMILTUTYIHbIC
3HA4YEeHUS 3. J. C. OJMHAKOBBI, a ()a3bl CABUHYTHI JPYT OTHOCUTENBHO ApPYyTa HAa OJUH U TOT K€
yroi 2m/m, rae m — uucio ¢a3. Haubosee 4acTo B 3JEKTPOTEXHUKE HCIIONB3YIOT ABYX(a3HbIe,
Tpexdasuble, mectudasznupie nenu. Tak, B aBTOMATUKE U B AJIEKTPOU3MEPUTEIHHON TEXHUKE IIH-
POKO pacmpocTpaHeHbl ABYX(a3HbIE CUCTEMBI, B AJIEKTPOIHEPTeTUKE HaUOOIbIIIEe MPAKTUIECKOE
3HaYCHUE UMEIOT TpeX(a3Hble CUCTEMBI. JTa cHcTeMa Oblila H300peTeHa U pa3paboTaHa BO BCEX
JeTansix, BKJIOYas TpexQasHblii TpaHCPOpMATOpP M ACHHXPOHHBIM JIBUraTellb, BBIAAIOIIUMCS
pycckum nrxenepom M.C. Jlonuo-Jlo6poBoasckum B 1891 T.

TpexdazHble 11enu — 3TO COBOKYITHOCTh TpeX OJHO(A3HBIX LIeTel, B KOTOPBIX AEHCTBY-
I0T CUHYCOUJAJIbHBIE 3. JI. C. OTHOM M TOM € 4acTOThl, CABUHYTHIE MO (a3e APyr OTHOCUTEIHHO
npyra Ha yron 2m/3. Ilepenaya >MeKTpHUUeCKON SHEPTUU Ha JallbHUE PACcCTOSHUSA MO Tpexdas-
HBIM [eTsiM 0oJiee BBITOIHA, YeM TIepeiadya SHEPTHH 10 OJHO(A3HBIM LEMSM; KPOME TOTO, TPeX-
¢da3Hble CHMHXPOHHBIE TEHEpaTopbl W JBUTATeNd, Tpex(asHble ACHHXPOHHBIC IBUTATENH U
TpaHchopMaTopbl 6osiee MPOCTHl B MPOU3BOACTBE, YKOHOMHYHBI U HAJC)KHBI B OKCILTyaTanuu. B
Tpex(da3HbIX CUCTEMaX JOCTATOYHO MPOCTO MOJTYYUTh BpallaloIeecss MAarHUTHOE TOoJje, BO3CH-
CTBHE KOTOPOTO HA MPOBOJHUKU C TOKOM ITOJIOKEHO B OCHOBY IPUHIIHUITA pabOTH aCHHXPOHHBIX
Y CHHXPOHHBIX 3JIEKTPOJIBUTATEINECH.

HcTOYHUKOM 3JIEKTPUYECKOM YHEPTUH B TpeX(ha3HOM IeTH SIBIISIETCSI CHHXPOHHBIN TeHe-
paTtop, B Tpex O0OMOTKax KOTOPOTO, KOHCTPYKTUBHO CABHHYTBHIX IPYT OTHOCHTENHHO ApYyra Ha
yrou 271t/3 u Ha3pIBaeMbIX (pazamMu, HHIYIUPYIOTCS TPH 3. 1. C., (ha3bl KOTOPBIX, B CBOIO OYepe/lb,

TaK)Ke CABUHYTHI OTHOCUTENBHO APYT ApyTa

MpuHyunuansHas cxema ycrporcTea o
Tpexcbanoro rewepatopa Ha yros 27m/3. YcTpoicTBO Tpexda3zHoro re-
HEpaTopa CXEMaTUYHO MOKa3aHO HAa PUCYHKE
1.1. B ma3zax cepaedHuka crtatopa pacroiio-
JKEHBI TPU OJMHAKOBBIE 00OMOTKH. Jlnis mpo-

e =Eqasin wt CTOTHI OyJIEM CYHMTATh, YTO KaKAas U3 00OMO-
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e=E_.sin (w“ 2 _7;') A3 IBYX IIPOBOJOB, 3aJIOKEHHBIX B JHAMET-

palbHO MPOTUBOIIOJIOKHBIX IMa3ax CTaTopa.
OTH 1Ba MPOBOAA KaxI0W W3 OOMOTOK Ha
3aJIHEM TOpLE CTaTopa COEIUHEHBI JPYTr C
npyroM . Ha mepennem Topie ctatopa BUTKU
00MOTOK OkaHuWBawTcsa 3axumamu A, B, C
(Hauayio 0OMOTOK) M COOTBETCTBEHHO 3a)KH
Puc.1.1. Mamu X,Y,Z (KoHIIBI 00MOTOK). Hauana oOmo-
TOK CMEIIEHbI OTHOCHUTEIBHO APYT Apyra Ha yrod 27/3, U COOTBETCTBEHHO WX KOHIIbI TaKKe
CIABUHYTHI OTHOCHTEIIBHO APYT Npyra Ha yrona 21/3. Ha pucyHke mpeacTaBieH OJHOMOIIOCHBIN
POTOp, €CJH K€ POTOP MHOTOMOJIOCHBIN, TO KaXJA0W Mape MOJIFOCOB COOTBETCTBYIOT Ha CTATOPE
TPH KaTyIIKH TpeX(a3zHbix 00OMOTOK. Pa3MelieHHbIE BJI0JIb OKPY)KHOCTH CTaTOpa OT/ACIbHBIC Ka-
TYIIKH Kaxa0i (a3HON OOMOTKH COEOUHSIOTCS MEXAYy COOOHM MmocieaoBaTelbHO WM Tapal-
JIEJIBHO.
[Tpu Bpamennu poropa B (ha3HbIX 0OMOTKAX CTaTOpa UHAYKTUPYIOTCS MepeMEHHbBIE 3.]1.C.
brnarogaps cuMMeTpHHn yCTpOWCTBa reHeparopa MakcuMmaibHble By, u geiictByromue dasueie Eyg,




3HAYeHUs THX 3.71.C. BO BceX (pa3ax OJUHAKOBBI, HO TaK KaK MarHUTHOE IOJIE€ BPAIIAIOMIETOCS
poTopa nepecekaeT (a3Hble 0OMOTKH HE OJHOBPEMEHHO, TO 3.4.C. 0OMOTOK CABHMHYTHI 1O (ase
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Ha snexTpudeckux cxemax 0OMOTKH cTatopa Tpex($a3Horo renepaTropa yciaoBHO H300pa-
JKAIOT TaK, KaK MOKa3aHo Ha puc. 1.2, b; 3a yClIoOBHOE MOJIOKUTEIHLHOE HATIPABIEHHUE 3. 1. C. B
Kax10# (paze reHeparopa MPUHUMAIOT HAMIPaBIIEHUE OT KOHIIA K HaYaly OOMOTKH.

Ecnu a3y dasnoit 3. 1. c. A mpUHATH 3a UCXOJIHYIO, PaBHYIO HYJIO, TO MTHOBCHHBIC
3HAYEHUS 3. JI. C. TPeX(Pa3HOTO TeHEpaTOpa MOKHO BHIPA3UTh aHATUTHICCKU:

e,=FE sinat;

e, =F sin(a)t—%[); (1.1.)

e. =E, sin(at - 4%) =FE sin(atf + 277[).

Ha puc.1.3. noka3anbl KpuBbl€ MTHOBEHHBIX 3HAYEHUHN ATUX 3.11.C. U TPU BEKTOPA UX MaK-
CHMAQJIbHBIX 3HAYEHHUM.
TpexdazHas cuctema, B KOTOPO ycinoBUs BO BcexX (hazax OJUHAKOBBI HA3bIBACTCS CUM-
Mempuunou. J{1s1 cHMMETPUYHOM cHUCTEMBI cOrylacHO ypaBHeHui (1.1) cnpaBeiinBo paBEHCTBO:
e,+e;,+e.=0 (1.2)
Umaxk, aneebpauueckas cymma MSHOBEHHbIX 3HAYEHUU 9. 0. C. CUMMEMPUYHOLL
mpexgazHotl cucmemvl pagHa Hyio.

VY4uThIBasA, YTO BEKTOP 3. J. C. a3bl A COBMEIIEH C BEIIECTBEHHON OChI0 KOMIUIEKCHOM
miockoctH (puc. 1.4, a, 0), 11 KOMIUIEKCHBIX 3HaYeHUH 3. 1. ¢. cuctemy (1.1) MOKHO 3amucaTh
CIEeIyIOIINM 00pazoM:
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er, uto E,+E,+E.=0. Takum oGpazom,

CyMMa aMIUIUTYJl WIH JEHCTBYIONIMX 3HAYCHUH 3. 1. C. CHMMETPUYHON Tpex(]a3Hoil crcTeMbl
paBHa HYITIO.

[TocnenoBarensHOCTh B 0003HaueHNH (a3 cucteMbl A, b, C He MOXeT OBITh CITy4aitHOH,
TaK KaK OHa OTPEENseTCs MOCIeJ0BAaTeIbHOCTRIO N3MeHeHus (ha3HbIX 3.71.c. Ecimu potop rene-
paTopa Bpamiath 10 4acOBOW CTPEJIKE, TO ITOJy4aeTcsl MOCIEeI0BATENBHOCTh uepeoBanus das
ABC, 1. €. 3. 1. c. ¢ha3bl B orctaer no daze ot 3. a. c. pa3sl A u 3. 1. c. pas3sl C orcraer mo Pase
oT 3. 1. ¢. ¢a3sl B. Takyro cuctemy 3. J. C. Ha3bIBAIOT CUCTEMOW MPSIMOU MMOCIICIOBATEILHOCTH.
Ecnu n3MeHnTh HampaBiieHHE BpaLICHUs] pOTOpa eHepaTopa Ha MPOTHUBOIOJIOKHOE, TO TOCIIe-
JIOBaTEJILHOCTh YepenoBanus a3 OyneT oOpaTHO. Y TeHEepaToOpoB POTOPHI BCETAa BPAIAIOTCS
B OJIHOM HAIPaBJICHUH, BCIEJICTBHE YETO ITOCIENIOBATEILHOCTD YepeaoBaHus (a3 HUKOTaa He
u3Mensiercs. Ha mpaktuke y reHepaTOpoB OOBIYHO MPHMEHSETCS MpsiMasi TOCIe0BATEIbHOCTD
gyepenoBaHus das.

OT mocienoBaTenbHOCTH YepeaoBaHusl (a3 3aBUCUT HaNpaBICHHE BpalleHUs Tpexdas-
HBIX CHHXPOHHBIX M aCHHXPOHHBIX IBHrareneil. /locTaTOYHO MOMEHSTh MECTaMH JIBE JIIOObIe
¢a3el ABUTATENs, KAK BOSHUKAET 0OpaTHAs MOCIEI0BATENbHOCTh YepenoBanus (a3 u, cieaoBa-
TENFHO, TPOTHUBOIIOJIOKHOE HATIPABJICHUE BPAIICHHS JBUTATEIIS.

[TocnenoBarenbHOCTH (a3 HEOOXOIUMO TAKKE YUUTHIBATH MPU MapaUICIbHOM BKIIOUE-
HHUH TpeX(a3HbIX TeHEPATOPOB.



