M3BECTHS
TOMCKOT'O OPIEHA OKTSABPbCKOF PEBOJIIOLIHMU
1 OPJAEHA TPYAOBOIO KPACHOIO 3HAMEHHU
[MOJTHTEXHUYECKOTO HHCTUTYTA nmenn C. M. KIIPOBA

Tom 262 1973

BHEIUHWE XAPAKTEPHCTHKH KOMINEHCAUHOHHOTO
MPEOBPA3OBATEJI C JABYXCTYNEHYATOHM UCKYCCTBEHHOM
KOMMYTALHEH

A A KYBLUIMHOB

(Ilpencrasiena nayuHo-TeXHHYeCKHM ceMHHapom HHUM A3M)

st mosbllieHHss KOS (HLUHEHTA MOIHOCTH BEHTHJBHLIX NPeoGpasoBa-
TeJed B MocjelHee BpeMmsi Bce GoJee LIMPOKO NMPHMEHSETCS HCKYCCTBeHHAs
KoMmyTanus. HauGosee npocTsiM y3J0OM ABYXCTYNEHYATOH MCKYCCTBEHHOMH
KOMMYTalu# 1/ WeCTH(Pa3Horo npeobpasoparens C yPABHUTEJbHBIM peak-
TOPOM SIBJIAETCST y3eJ, u3obpaxennnll Ha puc. 1. B Hacrosuei cratbe pac-
CMATPUBAIOTCS BHELUHHE XaPaKTePHCTHKH TAaKOTrO NpeolpasoBaTels.
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[Mpunumas 3a Haya/to OTCYETa YIJIOB MOMEHT OKOHYAHHS NEPBOH KOM-
MYTauuH (BBIK/IIOUEHHE OUEPEe/IHOTO BeHTHASA), Pa300beM OIHH IepHOL
BLIMPAMJIEHHOTO HANpPsKeHUS Ha ABa ydYacrka.

1. YyacTox AIMTENBHOCTBIO ¥y, KOTJa BKJIOYEH OIHH CHJIOBOH BEHTH/D.
BhinpsiMaentnoe HanpsikKeHue B 5TO BpeMs PaBHO CyMMe HanpsizKeHHs paso-
Talollel daspl aHOAHOTO TpanchopMaTopa H HANPSKEHHA HA COOTBETCTBY-
I0llleH NOJIOBHHE YPaBHUTEJBHOIO peaKkTopa.
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rae 0<6< 0y,

U, — HanpsiKeHHe Ha KOMMYTHpYIOIleM KOHJeHCAaTOpe B KOHLe Iep-
BOH KoMMmyTanuu [1],

U,.» — HanpsiKeHne Ha KOMMYTHPYIOLUEM KOHJeHCaTope B layaje BTO-
poil xommyrauuu [1],

U, — aMIOJuTyAa BTOPHUYHOTO HanpsXEHHA CHJIOBOIO Tpaschopmaropa,

¥, -— yroJ raueHHusi, OTCYHTbIBaeMblil BJEBO OT TOYKH €CTECTBEHHOIO
32)XKHraHHsl BEHTHJEH,

Y1 — MJIHTEJbHOCTb NEePBOH KOMMYTaLHH.

T
2. Yuactok nnnTe.anocrbxo—é————ﬂn

BEHTH/ISl. BINpsiM/ieHHOE Halps:kKeHHe B 3TO BpeMs, KaK M B OOBIYHOM Iipe-
oGpasoBareJie, paBHO MOJYCyMMe BBIIPSIMJEHHBIX HalpsiXKeHHH TpexdasHbIX

Tpymnn

, KOr'la BKJ/IIOU€HblI 1Ba CHJIOBbIX

a2 =
Ud:»:ﬁ—g’—Um Si“(—B——ﬁr-l-YrFﬂ ) (2)

rIe ﬂn<ﬁ<—%.

IIpounTerpupoBaB B COOTBETCTBYIOLIHX npejeaax Beipaxerus (1) u (2)
u no6asup ypasHenus (15) u (16) u3 [1] nns ompeneneHHss NJIHTENbHOCTEH
NepBOA KOMMYTalWH H BKJIOUEHHOrO COCTOSIHUS OLHOTO CHJIOBOTO BEHTHJA
#,, nonyuum cHcTeMy ypaBHEHHH, ONUCHIBAIOLIUX BHEIHIOK XaPaKTEPHCTH-
XYy KOMIEHCALHOHHOro npeoOpa3oBaTens:
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I 4 — TOK narpysku npeobpasosartens,

C — eMKOCTb KOMMYTHPYIOILLETO KOHJENCaTopa,

AUpR — najleHne Hanpsi2KeHHsl HA aKTHBHBIX CONPOTUBJCHHAX CXEMbl,

AUp — najenne HanpsiKeHHsi B BEHTHJAX,

L — unupyktuBHOCTL OnHOfl a3yl Tpancdopmartopa, NpHBEdeHHAH KO
BTOPHYHOH UENH. .

YUT06bl OPHEHTHPOBOYHO OLEHHTb KPYTH3HY BHENIHHX XapaKTepPHCTHK
KOMIEHCallHOHHOTO npeobpasoBaTesisi, ONpeiesJHM 3HAUYEHHS BHIIPAMJICHHO-
IO HaNpPSXKEHHsS] HA T'PaHHIlaX BHEIIHeHl XapaKTePHUCTHKH, NpeHeGperas BeJlH-
unHamu AUrn AU

1. Pexxum pa6oTel ¢ MHHHMAAbHO BO3MOXKHEIM TOKOM HAarpPy3KH.
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[Tpn ymenbllenun TOKa Harpyski npeofpasoBatesi IJIHTEJNbHOCTb Iep-
BOW KOMMYTAaUU¥ COKpallaeTCs, a AJAMTEJbHOCTh BKJAKYEHHOTO COCTOSHHA

CHJIOBOTO BEHTH/IA YBEJIUYHMBACTCA U NPH OJOCTATOUYHO MaJOM 3HAUCHHH €M-
T
KOCTH KOMMYTHUPYIOLIErQ KOHJIEHCATOpa 6y11eT HpPIéJII/I}KaTbCH KT.

CJIellOBaTeJIb‘HO, BBHIIIPAMJCHHOE HalpAXKeHHe B 3TOM peXKHMe pPaBHO

Udmax:_3 Um cos (‘(}r_ - ) (4)
= 6

®opmysa (4) npeactasasier coGoil U3BECTHOE BbIPAKEHHE HANpPSKEHHA XO-
JIOCTOTO- XO/la IeCTH(pa3Horo npeobpasoBaTessi ¢ HyJeBbIM BbIBOAOM, pabo-
TaOIIETO MpH yrJie ynpabaeHUs a==0, — y,.

2. Pexum paboTsl ¢ MaKCHMaJbHBIM TOKOM HAarpy3Kd, Ha KOTOpHil pac-
CUHTAH KOMIIEHCALLHOHHBIH MpeoGpa3oBaTelb.

B 3Tom pexnMe BpeMeHeMm BKJIOUEHHOTO COCTOSHHSI OJHOTO CHJOBOTO
BEHTHJ/IS MOXKHO npeHeOpeyb, U TOTJa

U LUmcos(Br—yi), (5)

33
dmin — 2 -

TO eCTb BHIIPAMJEHHOe HaNpf:KeHHe B 3TOM peXkHMe PaBHO HalpskKeHHIo
X0JOCTOTO XOAa OOBIYHO LuecTH(a3Horo mnpeobpas3oBaTenst C ypaBHHTEJb-
HBEIM PEaKTOPOM C YIJIOM yNIpaB/eHHd a=17¢ — yi.

3 comocraBnienus BoipazkeHuifi (4) u (b5) Ang 3HaueHHH BBIIPSAMJIEH-
HOTO Hanpsi:KeHHs1 Ha rpaHHNaxX BHEIUHeH XapaKTepUCTHKH BHIHO, UYTO C
yBeJHYEHHEM YIvVia TallleHHs KPyTH3HA BHelIHeH XapaKTePHCTHKM YBeJH-
YUBAETCS.

[Tpu neGoupinx yraax ramenus (O,<30°) BHeWHsAs XapaKTEePUCTHKA
KOMIIEHCallUOHHOTO npeobpa3oBarelisi MOxKeT ObITh 0oJiee XKECTKOU 10 Cpas-
HEeHHIO ¢ BHEIUHell XapaKTepuCTUKOH npeoOpasoBaTe/si ¢ eCTeCTBEHHOH KOM-
MyTauueil 3a cYeT TOro, YTO JJHUTENBHOCTh MEPBOH KOMMYTALMH IIPH COOT-
BETCTBYIOIEM BHIGOpEe KOMMYTHPYIOLIEH eMKOCTH MOXKeET OBbIThb rOpa30 MeHb-
1€ AJUTEJbHOCTH KOMMYTaluu B 06bYHOM TpeobpasoBarede.

[TpubauxkeHnHoe 3HaueHHe BBIIPAMJIEHHOIO HANPSIKEHHS KOMIIEHCALM-
OHHOro mpeoGpas3oBaTesissi MOXKHO [ONYUYHTh M3 BhIpaxenus (26) [1], ecan
JOMYCTUTB, UTO TIOTEPH B HpeobpasoBaTesne OTCYTCTBYIOT, U aKTUBHAsA MOIL-
HOCTh Ha CTOPOHEe NepeMeHHOro TOKa paBHa MOUIHOCTH HAFpy3KH

3 B 3vitve o ( T B, v1+v2)
U, ~—U_cos| b, - sin . 6
T ( 2 4 3 T T (6)

W3 Beipaxenuii (4)—(6) BHAHO, 4YTO BHIIPAMJEHHOE HampsKeHHe
KOMIIeHCANMOHHOTO MpeobpaszoBaTessi C ABYXCTYIIEHUATOH HWCKYCCTBEHHOM
KOMMYTallel BCerja BhIIe HamNpsiKeHHs npeofpa3oBaTesis C eCTeCTBEHHOI
KoMMyTaunuey, paborawuiero ¢ yrjioM ynpabJeHHS o, PaBHBIM YIJy ralue-
Husl &, 3a CyeT TOro, 4TO yacTh mepuoja npeobpasoBaTtesab paboraer Mo
cXeMe «TPeyroJibHUK — llectida3nasi 3se3nay.
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Ha puc. 2 nmoctpoeHsl BHellHUe XapaKTePHCTHKH KOMMEHCAHOHHOTO
npeobpasoBaTens AJAs Pa3/MHYHBIX YIJIOB FalleHHss W [ABYX 3HadyeHHH eMKOC-
Ted KOMMYTHPYIOUIEro KOHAeHcaTtopa. 3JecCh Xe IOCTPOEHBl BHEIUHHE Xa-
PAKTEPHCTHKHU IIpeobpas3oBaTeiss C eCTeCTBEHHOH KOMMYyTauuel (IyHKTHPOM)
JUIsl YIJIOB 3aXKHFAHHUSl @, PaBHBIX yTJlaM TralleHus.

M3 comocrapieHusi 3THX XapaKTePUCTHK BHIAHO, YTO KakK 110 BeJHYHHE
JHanasoHa U3MeHeHHs# TOKA HarPysKH, TakK H N0 KeCTKOCTH BHEIIHHX Xapak-
TEPUCTHK MNPEANOUYTEHHEe CJAENYET OTAATL THPHCTOPHBIM HpeobpasoBaTENsIM.
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