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The problems of regulation of the circulation moeermof the working environment by controlling
the angular velocity of the electric machine.
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MexaHuyeckasi SHEprusi U XMMHUUYECKHUE PEaKIuu yxke Oojee Tpex NecATUICTUN
UCTIOJB3YIOTCS TP KOMOMHUPOBAHUHM METOJI0B OOpaOOTKU MOBEPXHOCTH U HAHECEHHS
HNOKpHITUH. BuOpanmoHHple MEXaHOXMMUYECKHE TOKPBITUS SBISIOTCS HEOTHEMIIEMOM
YacThl0 KOMOWHUPOBAaHHBIX METOJOB 00paboTku. MHTepec »TOro HampaBieHUS
BO3PACTaeT B CBSI3M C CO3JAaHHMEM HOBBIX BUIOB H3/EJHI, BO3HUKHOBEHHEM HOBBIX
TpeOOBaHMH K KauecTBY TIOBEPXHOCTM M  KOPPO3HMOHHOM  CTOMKOCTH, JUIf
yIOBIIETBOPEHHSI KOTOPBIX TPAJUIIMOHHBIC ITyTH HE BCETJa ONTUMAIBHBI [1]

[lenp paboTel - oOecneunTh HAaHECEHHME KAYeCTBEHHOTO TOKPBITHS 3a CUeT
peryJIupoBaHUsl YTIIOBOM CKOPOCTH 3JIEKTPOIIPUBO/Ia BUOPOCTAHKA.

Jlis peanu3aluy MOCTaBICHHON L€ HEOOXOAWMO OBLIO PEIIUTh CIEAYIOIIUE
3ajavmn:

1. U3yuutb OCHOBHBIE T[IOKa3aTe€Id pETYIUPOBAHUS YIJIOBOW CKOpPOCTHU
AIIEKTPOTIPUBO/A.

2. Pa3paborarth cxeMy peryiMmpoBaHHUs CKOpPOCTH JABHUTaTelsi BHOPOCTaHKA C
YaCTOTHBIN yIIPaBICHUEM.,

®opMupoBaHUE 3AIMUTHOTO MOKPBITUS TMPU BUOPAIIMOHHOM MEXaHOXMMHUYECKOM
HAHECCHWW TPOUCXOJINT 32 CUET MPSAMBIX H KOCBIX yJIapoB pabouux tei. B padote [2]
YCTAQHOBJICHO, YTO TPU MEXaHOXMMHYECKOM BHOPALIMOHHOM CIIOCOOE HaHECEHHS
HOKPBITUSL TIPOTEKAIOT OJTHOBPEMEHHO JIBa IPOTHBOIOJIOKHBIX MPOLIECCa HAHECEHUE U
CHSTHE TOKPBITUS, YTO CBSA3aHO C BO3ICHCTBHEM MPSMBIX MM KOCHIX yaapos. U3
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NPUBEACHHBIX JAHHBIX BBITEKAET, YTO JUIsI OOECNeYeHUs] HAaHECEHUs KaueCTBEHHOTO
MOKPBITUSI HEOOXOJMMO MPOU3BOJUTH PErYIHPOBAHUE LUPKYIALHOHHOTO IBUKCHUS
paGoueil cpenbl. OTO BO3MOXKHO OCYIIECTBIIATh IyTEM PETYJIUPOBAHUS YIJIOBOM
CKOPOCTH 3JIEKTPOIPUBOIa BUOPOCTAHKA.

TexHomornyeckuii MpoOLECC HAHECEHHUS METaJUIMYECKOTO MOKPBITHS U IPOLECC
BUOpAIMOHHONW 00pabOTKM TpeOyeT M3MEHEHMsI 4acTOThl KoJeOaHWil KOHTEHHepa B
nuanazone ot 15 go 75 I'm. CymiecTByrommii 31eKTpOonpuBoj BHOPOBO30yaUTENCH
UMEET TMOCTOSIHHYIO VTJIOBYKO CKOpPOCTh. BHOpOBO30YyIWTENh KECTKO CBSI3aH C
KOHTEHHEpPOM W  YacTroTa  KojeOaHUM  KOHTeWHepa  M3MEHAETCS  MyTeM
COOTBETCTBYIOIIETO MOJ00pa JuMaMeTpa IUKHUBOB KJIMHOPEMEHHOM TMepenayu OT
ANIEKTpOJBUTATENs] K BUOpoBO3OyauTento. Takod cmoco® HM3MEHEHHsI YacTOThI
KoJIeOaHMI KOHTEHHEpa HEMPUTOICH [ HAHECEHUSI IIMHKOBOTO MOKPBITHS B MpOIlecce
BUOPOOOPaOOTKHU eTalnel, Tak Kak TpeOyeT MpephIiBaHUs TEXHOJIOTHYECKOTO Mpollecca
Y 3aHUMAET HEJIOMYCTUMO OOJIBIIOE BPEMSI.

[loaToMy 531eKTpONpPUBOA BUOPOCTAHKA JOJIKEH HMETh PETYIUPOBKY YaCTOTHI
BpalllCHUS.

PerynupoBanueM CKOpPOCTH Ha3bIBA€TCS MPUHYIUTENBHOE HW3MEHEHHE CKOPOCTHU
AJIEKTPONIPUBO/IA B 3aBUCHUMOCTH OT TpeOOBaHHMI TEXHOJOTUYECKOTO IIpoIEcca.
PerynupoBanue CKOpOCTHM OCYUIECTBISETCA JONOJHUTENbHBIM BO3ICHCTBHEM Ha
NPUBOJHON JBUTATEIh, OHO MOXKET OBITh MPOU3BEICHO BPYUHYIO WJIM CHEIHATbHBIM
aBTOMATUYECKUM yCTPONCTBO.

JlnanazoH peryaupoBaHHUsi YIJIOBOM CKOPOCTH OIpPEAEeNsieTcs OTHOUIEHUEM
BO3MOYKHBIX YCTAHOBUBIIUXCSI CKOPOCTEH; MAKCUMAIbHOU @),,, K MUHUMAJIbHOU @,

D = fmax @)
a)min

[Ipu 3amaHHONW TOYHOCTH PETYJIMPOBAHUS JJIsI YCTAHOBJICGHHBIX MPENEIIOB
U3MEHEHUSI MOMEHTa Harpy3kd H JApyrux Bo3MylleHud. Jlng BUOpPOCTAHKOB,
npeaHa3HauYeHHBIX HAHOCUTh METAILTMUECKUE TIOKPBITHS, Arana3oH paBeH S5/1.

[11aBHOCTH perynupoBaHHs XapaKTEPU3yeT CKAUOK CKOPOCTHU MPHU IMEPEeXojae OT
JAHHOM CKOPOCTH K OJ¥pKaiiieir BO3MOKHOM. [11aBHOCTh TeM BBIIIE, Y4€M MEHBIIIE 3TOT
ckayek. [ImaBHOCTH perynupoBaHHUs OLEHUBACTCS KOI(PPHUIMEHTOM IJIABHOCTH
peryiMpoBaHusi, KOTOPBIM HAXOUTCS KaK OTHOIICHHUE JBYX PAa3HBIX 3HAUCHUN yTIOBbBIX
CKOPOCTEH MpU peryIUupOBaHUU

@,

o= (2)

II€ @ M ), - YIJIOBBIE CKOPOCTH COOTBETCTBEHHO Ha 1-TOM W (3—1)-i CTYIEHSIX

peryaupoBaHHusl.
[Ipu nuiaBHOM perynupoBaHuu ¢,, —1 ,a YUCI0 CKOPOCTEH 2 — 0.

DOKOHOMHUYHOCTh PETrYJIMPOBAHMS XapaKTEPU3YETCsl 3aTpaTaMH Ha COOPYKEHUE U
AKCIUTyaTalM0  BJICKTPONPHUBOAA. DKOHOMHUYECKH BBITOJAHBIM  SBJISIETCS  TaKOM
AIIEKTPOIIPUBO/,  KOTOpbIM  oOecrieyuBaeT  OOJBUIYI0  MPOU3BOJUTEIHLHOCTD
NPUBOJAMMOIO UM B JICMCTBHE MEXaHU3Ma MPU BHICOKOM Kay€CTBE TEXHOJIOIMYECKOTO
poliecca U CPaBHUTEIBHO OBICTPYIO OKYa€MOCTb.

[Ipy oOLEHKE SKOHOMHUYHOCTH PETrYJIUPYEMOI0 JJIEKTPONpPHUBOAA  CIEAYEeT
NpPUHUMATh BO BHMMAaHHUE HAJEKHOCTh €r0 B JKCIUIyaTallMH, a TaK K€ YYUTHIBATh
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CTOMMOCTh 000OpYy/JOBaHUS HEOOXOAUMOIrO JJIi M3TOTOBJICHUS JJICKTPONPHUBOJA.
CyniecTBeHHBIE 3HAYEHUS HWMEIOT TOTEPU DHEPTUM B TIPOIECCE PETYIHPOBAHUS.
[ToTrepu MomHOCTH AP, BO3HUKAIONIUE TMPU PETYIMPOBAHUU CKOPOCTH, OMPEICICHHUE
KIIl npuBona:
nE—t (3)
(P, +AP)

rjae P, - MOIITHOCTH Ha BaJTy 3JIEKTPOABUTATEIIS.

[ToTepu sHEpTrUM TpU PETYIUPOBAHUN CKOPOCTH PA3JIMYHBI ISl PA3HBIX CIIOCOOOB
perynupoBanusi. OHH CPaBHUTEIHHO BEJIMKH B CHCTEMaX, TJ€ PETyJIUPOBAHUE BEACTCS
B TIJIaBHBIX IIEMSAX MAIMHBI, U 3HAUYUTEIbHO HIKE TMPU PETYJUPOBAHUHM B IEMAX
BO30YXKIEHUS.

BakHbIM 3KOHOMUYECKHM IMOKA3aTeJIeM dJIEKTPOIIPHUBO/IA SBIAETCS KOAhDUIIMEeHT
MOIITHOCTH M MOTPEOJICHUE PEaKTUBHOM 3HEpruu 3a padounii nukia. Casur ¢a3 Mexmay
TOKOM M HaIlpsSHKEHHEM CETH 00YCIIaBIUBACTCS MOTPEOJICHUEM PEaKTUBHOM MOIITHOCTH,
3aTpaurBaeMO Ha CO3/IaHME MarHUTHOTO IMOTOKA.

3Hasg nmoTpebiseMble JABUTATENEM AKTUBHYIO P, M PEAKTUBHYIO P, MOIIHOCTH,

MOYHO OTIPEAEIUTh KOADPUIIMESHT MOIIIHOCTH, C KOTOPHIM B JJAHHBIH MOMEHT paboTaet
JIBUTaTEb.
Pa

cosp = —=2—
JP? +P§i

KoaddurmenT MOIHOCTH aCHHXPOHHOTO ABUTATENS B OONIBINCH CTETICHH 3aBUCUT
OT Harpy3kd; TMpH XOJIOCTOM XoAe KOd((UIMEHT MOITHOCTH Mal BCIEACTBHE
3HAYUTENBHON PEaKTHUBHOW MOIIHOCTH, 3aTpadyMBaeMoOll Ha CO3JaHHE MarHUTHOTO
MOTOKA, U TaK’K€ aKTMBHOW MOIIHOCTH, CBSI3aHHOW JIMIIL C MOCTOSIHHBIMH TIOTEPSIMH.
[To mepe pocta Harpy3kd MPUMEPHO 1O HOMHHAIBHOW aKTHBHAs MOIHOCTH PacTeT
OBICTpee PEaKTHUBHOW M COSY BO3PACTAET 10 HOMHUHAIBHBIX 3HAUCHUH.

Hcxoas u3 mepeyrclieHHbIX oKa3aTesel, MOKHO CKa3aTh, YTO JUISl PETYIUPOBKU
CKOPOCTH BpAIlEHHs BaJia AJIEKTPOABHUraTesss BUOPOBO30OYyAUTENsI B MEPBYIO OuYepenb
OCHOBHBIMH SIBJISIFOTCSl KECTKOCTh MEXaHUYECKOM XapaKTePUCTUKH U SKOHOMHYHOCTD
perynupoBanus. [loaromy 1enecoo6pa3sHo BeIOpaTh CXeMy pPEryJIUpOBaHUS CKOPOCTH
IBUTATENsA, MpPEUIOKeHHYI0 B pabore [3], KoTopas Ha3bpIBaeTCs CXEMOW
CUHXPOHHM3UPOBAHHOTO aCHHXPOHHOTO AJIEKTPOTPUBOA C YACTOTHBIM yIIPABICHUEM.

OmHMM W3 TEePCIEKTUBHBIX HAMpaBICHUH TMPU CO3MaHUU PETYIHPYEMBIX
AJIEKTPOTIPUBO/IOB  SIBJISIETCSl  MOJIyY€HHE CBOWCTB CHHXPOHHOTO JIBHTATENsl B
AIIEKTPOTIPUBOIAX C ACUHXPOHHBIMH DJIEKTPOJIBUTATENIIMUA C (Da3HBIM POTOPOM ITyTEM
NPOMyCKaHUS MO OOBEKTaM POTOpa TOKA CBEPXHU3KOM YaCTOTHI HECHMHYCOMIATHHON
bhopMBI.

W3 [4, 5] u3BeCTHO, YTO MPH HCIOJIL30BAHMU OJHOTO U3 PEKHMOB JIBOHHOIO
NUTAHMS, 3aKJIIOYAOLIErocs B MPOMYCKAaHMM MO OOMOTKaM pOTOpa AaCHUHXPOHHOTO
¢dazHOrO aBUTATENsl MOCTOSIHHOTO TOKA, MOXHO TOJYYUTh CBOMCTBA CHHXPOHHOTO
neurarens. Ilpy 5ToM  BO3MOXKHO  HMCHOJB30BAaHUE YACTOTHOTO  MPHUHIIUIA
pEeryJlMpoBaHUsl CKOPOCTH BpallleHUsI ACHMHXPOHHOTO JBHraTens. Takke CHCTEMBI
yIOOHO UCHONB30BaTh  HA MEXaHM3MaxX, B KOTOPBIX COYETAIOTCS TpeOOBaHUS

(4)
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IMMOJY4YCHUA a0COJIFOTHO JKECTKHX XapaKTCPUCTUK W PCTYIUPOBAHHUA CKOPOCTH B

HIMPOKOM JUana3oHe.

IIpennoxeHHpli  pEeXUM  NUTAHUSA

cebe \

0COOCHHOCTH CUHXPOHHU3UPOBAHHOTO

ACHHXPOHHOTO 3JIEKTPONIPUBO/IAa U CHUCTEMBI

YaCTOTHBIN ITPeoOpa3oBaTeib — IBUTATENb. ()
[To mepe Bo3pacTaHusi MOCTOSIHHOTO

HaNpsDKeHUs, 0JaBaeMOro B pOTOp U, Kak

CIIEZICTBUE  BO3pacTaHUs TOKa pOTOpa,

OOMOTOK  poTOpa  CO4YeTaeT B

MNPOUCXOAUT BO3PACTAHUC MAKCUMAJIbHOI'O %

MOMCHTAa JABHUTATCIIA. HpI/IHHI/Il'[I/IaJIBHaH H = |i
Yy

QJIICKTPHUYCCKas cxema

CUHXPOHHU3UPOBAHHOT'O ACHMHXPOHHOT'O
QJICKTPOIIPHUBOAA C YACTOTHBIM YIIPABJICHUCM

noKaszaHa Ha puc. 1.

PaBHOMepHOCT, ~ HarpeBa  TpexdaszHOu
0OMOTKH poTOopa 0O0eCIeUnBaeTCS IyTEM
ITUKITTIECKOTO NIOCJIEIOBATEIBHOTO
YepeOBaHMsI IIETICH, 0 KOTOPBIM MPOTEKAeT

MaKCHUMAaJIbHBINA TOK.

~N X

Kommymamap

Puc. 1.IlpuHuunuanbpHas
IEKTPUYECKAs CXema
CUHXPOHU3UPOBAHHOIO ACUHXPOHHOTO
IIEKTPOIPUBOZA C YACTOTHBIM
ynpasnenuem: [1T4 —npeobpaszoBarensb
4acToThl; A/l —aCUHXPOHHBIN
neuratenb; CY —cxema ynpaBlieHHUs;
¥YB — ynpaBisieMbIi BBIIPSMUTEIb

KoHcTpykTHUBHBIE OCOOEHHOCTH ACHHXPOHHOTO JBUTATENsl C (Da3HBIM POTOPOM
MO3BOJISIIOT OCYILIECTBUTH MOCIEAOBATEIbHOE COEIMHEHHE OOMOTKM CTAaTOpa U poTopa
JIBUTATEIIS Yepe3 BEHTUIIbHBIC 3JIEMEHTHI (puc. 2)

A
B
C
g § ? LTATOP

NW EVZ

MV] h%

\4%— MN%

D{W M'\(l/&

Nk '\(Wﬁ

;{1/77 ‘:(WZ

Puc. 2. CuHXpOHU3UPOBAHHBIHI
ACUHXPOHHBIN IBUTATEIb C
MOCJIe0BATEIbHBIM BO30YKICHUEM U
KOMMYyTaIue 0OMOTKH poTopa

Peanuzanus sSHEpruM CKOJBXKEHUS U

IpPOCTOTAa BEHTHJIBHOW YacTh OO0ecrneyruBaeT
HKOHOMUYHOCTb u HAJEKHOCTh
AJIEKTPOIIPUBOAA Takoro Tuma. HawmbOomnee
3G ()EKTUBHO  HWCIONB30BAHUE  COUYETAHUE
MPUHITUIA TTOCIIEI0BATEILHOTO BO30YKICHUS
COBMECTHO C CUHXPOHU3UPOBAHUEM
ACUHXPOHHOTO  JBUTatenss u  (a3HbIM
pPOTOPOM.
Mexanuueckue XapaKTEePUCTUKHU
CUHXPOHHU3UPOBAHHOTO ACMHXPOHHOTO
JBUTATENSI TPEJCTABISIOT COO0OM MpsMble
napajuielibHble  ocu  abcmucce  (QyHKIUU
a="f(m), TO ecTb C POCTOM CTATUYECKOTO
MOMEHTa  pacTeT THUK  cTatopa |
COOTBETCTBEHHO MOMEHTA JIBUTATEIIS.

OTOT MNpoUecC MNPOAOCIKAETCS N0 JOCTHKEHHUS JBUIATEIEM KPUTUYECKOTO
MOMEHTA, MPU NPEBBILIEHUH 3HAYEHHS] KOTOPOrO IMPOUCXOAUT BBINAJECHHUE €ro W3
cuaxponusma. llepekirodeHre BEHTUJICH OCYIIECTBISETCS C yacTeil Oosiee 4em Ha
HOPSZIOK MEHbBIIEH YaCTOThI IUTAOLIEH CETH.
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[TpomMexxyTOK BpEeMEHU MEXIYy MEPEKIIOYSHHUSIMU MOXKET cocTaBisaTh oT 10c mo
HECKOJbKMX MHHYT. [1o kaxkmoit m3 ¢aszHeix oOMOTOK poTtopa 1/2 mepmoma paGoThl
NPOTEKaeT MaKCHUMalbHBIM TOK, 1/3 mepumoma pabOThl — TONBKO IIOJIOBUHA,
MaKCUMAaJILHOTO TOKa, a 1/6 mepuoma paboTel — TOK B 0OMOTKE POTOpa OTCYTCTBYET
(puc 3).IlosToMy (hasHBIE OOMOTKH POTOpA HMEIOT OJJMHAKOBEIN TEIUIOBOU PEIKUM.

" KoMMyTatop  IpeicTaBiseT  coboii

/ YCTPOMCTBO YIpPaBJIEHUs, OCHOBAaHHOE Ha

e — JIOTMYECKUX DJIEMEHTaX, BO3JECHCTBYIOIIEE Ha

; OCHOBHBIE YIPABJISEMbIE KIIOYX. YIIPaBICHHE

’ i‘?'_‘; OCHOBHBIMH KJIFOYaMH MOKHO OCYIIECTBUTH C

e B ) IIOMOIIBI0 IIPOrPAaMMHUPYEMOTO  JIOTHYECKOTO

- I MO T ISt LOGO  ¢upmsl “Siemens”
UCTIOJIB3YIOLINE PENIEHHBIC BBIXOIBI.

boiee  HemeBbIM  BapUAHTOM  MOXKET

CILyKHMTb YCTPOHCTBO yIpasJjieHus,

IIOCTPOCHHOE HA XECTKOM Joruke. llepuon

KOMMYTAIlMH, C OJHOW CTOPOHBI, JOJHKEH
OBITH HAMOOJIBIIINM, TaK KAK W3MEHEHHE

Puc. 3.{uknorpamMmbl nepeKIt0OuUeHUI
00MOTOK poTopa
CUHXPOHU3UPOBAHHOTO ACUHXPOHHOTO
JIBUTATEJIS C YIJIOM CMEIICHUS
BEKTOpa MarHUTHOro Toka Ha 30°.
HaIpaBJICHUS] MPOTEKAHUSI TOKOB MPUBOJIUT K CIBUTY YyIJIa Harpy3k, a ¢ Jpyrou
CTOPOHBI, HEOOXOAMMO oObOecrneunBaTh TEIJIOBOW OallaHC POTOPHBIX OOMOTOK

AIIEKTPOJBUTATENS.

OpgHuM U3 cnocoOOB MycKa CHUHXPOHU3UPOBAHHOTO ACMHXPOHHOTO JIBUTaTEss
SBJIIETCSI ACUHXPOHHBIN myck. Ilocrme BTSArvBaHus [ABUTaTeNnss B CHUHXPOHHU3M
HaOJNIOMAaeTCsl CHIDKEHHE TOKa CcTaTopa, 4To mo3BojisieT noBbicuTh  KIIJI
CUHXPOHU3UPOBAHHON aCUHXPOHHOM MaIlIMHBI.

AMIUIATYIBI  KOJICOAHW  YCTAHABIMBAIOTCS C YMEHBIIICHUEM HAYaJIBHOTO
3HAQUYEHUS! CKOJBXKEHHUSI MPU BXOXKICHUUM B CHHXpPOHU3M. Mmeer MecTo MeHblue
W3MEHEHUS] KHHETUUECKOW YHEPTUU POTOPA, & 3HAYNT, U MEHBIITHE KOJIeOaHus .

[Ipomecc  Habpoca  Harpy3ku B  YCTAaHOBHUBIIEMCS  pPEKUME  pabOThHI
CUHXPOHU3UPOBAHHOTO ACUHXPOHHOTO JIBUraTelIs AaHAJIOTUYEH MEPEXOHOMY MPOLECCY
BTSITMBAHUS €T0 B CUHXPOHM3M, 32 UCKIIOUEHHEM OTCYTCTBUS CKOJIbKEHUS. B ciyuae,
KOT/Ia 3HAYCHHE CTATHUYECKOTO MOMEHTAa HaOpachIBAEMOU HArpy3KH BEJHMKH, OJIM3KU K
KPUTUYECKUM, TIEPEXOJHON MpOIecC Habpoca HArpy3kd MPUHUMAET anepuoanYecKHil
XapakTep, a MpU NPEBBIILIEHUM KPUTUYECKOTO 3HAYEHHUS CTAaTUYECKOTO MOMEHTa
JIBUTATENb BBINAJA€T U3 CMHXPOHU3MA MPU YCIOBUHU, YTO OTCYTCTBYET (HOpPCHpPOBKA
BO30YXKIEHUS.

Hcnonb3oBaHWe  CHHXPOHU3MPOBAHHOTO  aCHMHXPOHHOTO  3JIEKTPONPUBOJIA
PEKOMEHTyeTCsl Ha MHEPLIMOHHBIX MEXaHU3MaX.

Takas obmacte mpuMeHEHUsT 00yCJIOBJIeHA KOMMYTAITMOHHBIMUA TIPOIIECCAMH B
CUHXPOHU3UPOBAHHOM AaCHMHXPOHHOM JBUTaTene C (asHbIM POTOPOM, KOTOPHIE
NPUBOJAT K BO3HUKHOBEHUIO KOJIEOATENIHbHOCTH B CHUCTEME, OOMEHY »JHeprueu
MAarHUTHOTO TIOJII M MEXAaHWYECKH BPAIIAIONIUXCS YacTel BUOpoBO3OyamTens. s
WHEPLUHUOHHBIX  MEXAaHHU3MOB  BJEKTPOMATHUTHBIE  MEPEXOAHBIE  MPOILIECCHI,
MNPOUCXOJIAIINE B POTOPE, HE BBI3BIBAIOT JJIEKTPOMEXAHUUYECKUE TMEPEXOJIHbIC
MNPOIECChI, TaK Kak »JJICKTPOMEXaHWYeCKasi IOCTOSIHHAsT BPEMEHH 3HAYUTEIIbHO
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IPEBBIIIACT IEKTPOMATrHUTHYIO MTOCTOSHHYIO BpeMeHHU. To ecTh MeXxaHu4yecKasl 4yacTb
NpUBOJA, KOTOpas NpeiacTaBisieT co0oil BHOpPOBO3OyAMUTENb, SABIAETCA (UIBTPOM
BBICOKOYACTOTHBIX  KOJIEOAHMI  3JEKTpOMarHutHoro  MomeHta.  [lomydenue
arepruoIMYECcKOro mpolecca Mpyu KOMMYTAllMM, TO €CTh CHI)KEHUE OPOCKOB TOKa MpH
NEPEKITIOUEHNH, MUHUMU3AIMS BIMSHUS MEPEKIIOYEHU Ha YCTOWYUBOCTH CHCTEMBI,
CHIDKCHHE aMIUIUTYAbl KOJeOaTedbHOW CKOPOCTHM JBUTATEAs] M IOBBIIICHUS
K03 duiLIreHTa ee 3aTyxXaHUsl, OCYIIECTBIISIETCS 3a CUET YMEHBIUICHUS yIila OTKIOHEHUs
BEKTOpA MarHUTHOTO MMOTOKA ¥ MPUMEHEHUE ITMPOTHO-UMITYIHCHON MOAYJISLINY.

KommyTtanus 0OMOTOK poTOpa ¢ OTKIIOHEHHMEM MarHUTHOTO MOTOKa Ha yroJ %

MMeEEeT 3HAUYUTENIbHbIE TPEUMYIIECTBA: BO-TIEPBbIX, 3TO HAUMEHBIIUN YTOJ, Ha KOTOPHIH
MO>KHO MPOU3BECTH CIABUT MATHUTHOTO MOTOKa. OUYEBHJIHO, YEM HA MEHBUIUN Yroj
MPOUCXOJUT CMEILEHUE BEKTOPOB, TEM MEHbIIE BO3MYIIAIOIIEEe BO3IECUCTBHE
OKa3bIBAETCS HA CUCTEMY, U TEM OBICTpEe OHA BO3BPAIAETCS K YCTAHOBUBIIEMYCS
peXUMy TpH MPOUYMX PaBHBIX YcIoBUsX. Bo- ,
BTOPBIX, B TAKOM pEXUME pabOThl 00Jierdaercs c
KOMMYTAITUs, TaK KaK B KaXJ0W OOMOTKE TpH

CMEHE  HampaBJ€HUs  MPOTEKaHUS  TOKa

BBIJICPKUBACTCS 0e3ToKOBas naysa, % 2 g PoTOP

(TATOP

MO3BOJIAIOIIAs CIIACTh TOKY M HMCKIIFOYaroLIas v 2
BO3HUKHOBEHHE TNEpEHAIpPsDKEHHE B OOMOTKE. 3 "

Ha puc.4 MPUBEIECHO CXEMaTHUYHOE 5 6
IIPEICTaBICHUE KOMMYTaTopa,

IIOCJIEAOBATEIBHOCTD EPEKIIOYCHHUS Puc. 4 Cxema paboTel KOMMyTaTOpa

TUPUCTOPOB IpUBE/ICHA B Ta0.
Ta6numna . [locienoBarebHOCTh NEPEKIIOUCHUHN YIIPABISIEMbIX BEHTUIICH
(TUPUCTOPOB) MPU CMEIICHUN BEKTOpPAa MArHUTHOTO MOTOKa Ha yroi 30°.

Howmep Howmep BenTHIIS
NepeKIIFOYCHUS V1 V2 V3 V4 V5 V6

B LIUKJIE
1 X X X
2 X X
3 X X X
4 X X
) X X X
6 X X
7 X X X
8 X X
9 X X X
10 X X
11 X X X
12 X X

I/IHepTHO-I/IMHy.HBCHaH MOAYJOHA — 3TO KOMMYTAllHA «PACTAHYTas>» BO BPCMCHHU.
KOMMYTaHI/IIO MOXHO OCYIICCTBIIAITL KaK 11O HHHeﬁHOMy 3daKOHY JIMTCIIBHOI'O
OTKPBITHUA BCHTUJIA, TaAK U 110 APYT'UM HEJIMHEHHBIM 3aKOHaM.
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JIIss TOCTYDKEHWsST HAWIY4YIINX PEryJIUPOBOYHBIX XapaKTEPUCTUK HEOOXOIMMO
WCITOJIH30BATh 3AMKHYTHIC CHCTEMBI YIIPABJICHUS CHHXPOHU3UPOBAHHBIM aCHHXPOHHBIM
JIBUTATEJIEM.

[IpuBenenHass cuctemMa MCIOIL3YETCS JBUTATENb C (Da3HBIM POTOPOM MOIITHOCTH
4.5 kBt. AcuaxpoHHbIe ABUTATENN C (ha3HBIM POTOPOM CTOST JTOPOKE ACHHXPOHHBIX
JBUTATENEH C KPATKO3aMKHYTBIM pPOTOPOM, KpPOME TOTO OHH HMEIOT MEHBIIYIO
HAJIS)KHOCTh, TAK KaK UCIIOJIB3YIOT IETKH.

OmHAaKO CUCTEMBI YIPABJICHUS CKOPOCTHIO aCHHXPOHHBIX JBHUTaTeNed C (ha3HBIM
poropoM Oojiee Ka4eCTBEHHBI, TO €CTh HMMEIOT 0o0Jiee KECTKYI) MEXaHUYECKYIO
XapaKTepUCTHKY, XOpomyr aumHaMuky u Bbicokuid KIIJ[, dWem cucremsr c
ACHHXPOHHBIM JIBUTATEIIEM C KOPOTKO3aMKHYTHIM POTOPOM.

[TpyHIMIT TOCTPOSHUSI CUCTEMBI YMPABICHHS CKOPOCTHIO MPHUBOJA OTIMYACTCS
IIPOCTOTON M HAJEKHOCTHIO, TAK KaK OTCYTCTBYIOT OOpaTHBIC CBSI3U U HCIOJIB3YIOTCS
CEpUITHO BBIITYCKAEMBIE IEKTPOTEXHUIECKOE 000PYIOBaHHUE.

B pe3ynbpTaTe mpoBeIeHHBIX UCCIEOBAaHUN YCTAHOBIIEHO, UTO!

1. [IpuMeHeHne CUHXPOHU3UPOBAHHOTO ACMHXPOHHOTO JJICKTPONPHUBOAA Ha 0aze
ACUHXPOHHOTO DJJICKTpOABUTATENSI C (a3HBIM POTOPOM COBMECTHO C YaCTOTHBIM
YIOPABJICHUEM SIBJISICTCSI 11€7IECOO0pa3HBIM Ha MEXaHHW3Max, TPEOYIOMUX COYETaHUS
aOCOJIIOTHO JKECTKUX XapaKTePUCTHUK ¢ PETYIMPOBAHUS CKOPOCTA B IIUPOKOM
nuanasone. K Takum Mexanu3MaM OTHOCHUTCS BUOPOBO30YIUTETh BUOPOCTAHKA.

2. llocnemoBarenpbHOE  COCIWHEHHWE  OOMOTOK  CHHXPOHH3UPOBAHHOTO
ACMHXPOHHOTO [IBUTATElNlsl Yepe3 BEHTHIIbHBIC JJIEMEHTOB TO3BOJSET BBHIPOBHSTH
aMIUTATYIBI TOKOB CTaTOpa M POTOpa M TOAKIIOYUTH K MUTAIOMICH IEMu TOJBKO
BBIBOJII OOMOTOK CTaropa, 4YTO JaeT BO3MOXHOCTh HCKJIIOYHTh W3 CXEMBI
COTJIacyIOUINi TpaHChOopMaTOp.

3. [ToBeIeHNe Meperpy309HOil ClIOCOOHOCTH ACHHXPOHHOTO JBUTATENS C (ha3HBIM
pPOTOpPOM TIpU UCIOJIB30BAaHWU B CHCTEME CHHXPOHHM3HUPOBAHHOTO 3JIEKTPONPUBOIA
JIOCTUTAETCA TYTeM TOOYEPEIHOTO TOJIKIIOUCHUSI OOMOTOK pOTOpa K HCTOYHHKY
MUTAHUS.

4. IlpumeHeHVWe TPUHIMIA CUHXPOHU3AIMM B JJICKTPONPUBOAEC Ha 0Oasze
ACUHXPOHHOTO JBUTATEINS C (ha3HBIM POTOPOM IMO3BOJISIET TP HOMHUHATHPHOM MOMEHTE
CHU3UTHh TOK ctaropa Ha 23%, moBweicuth KIIJ[ amexTpornpuBomga Ha 6%, a Tarxke
yIyqImuTh cos¢ Ha 12%,110 CpaBHEHHIO C IBUTATEIIEM C 3aKJIIFOUCHHBIM POTOPOM.
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