-

N3BECTHUHY
TOMCKOIr'O OPAEHA TPYJIOBOI'O KPACHOI'O 3HAMEHH TTOJTUTEXHUYECKOT O
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O BbIBOPE CXEMbI BbINNPAMJIEHHUA
B BECKOJIJIEKTOPHbBIX TEHEPATOPAX
NOCTOAHHOI'O TOKA

I'. A, CUITAHUJIOB, A. B. IYKYBJIUH

(IlpegcraBneHa Hay4dHbIM CeMUHApOM Kadenp OJeKTPUYECHHMX MAaIlHH
; # o0IIel BJIeKTPOTEXHUHH)

Bonpoc o Bbi6ope cxeMbl BBIIPAMJIEHHSI MOSIBASIETCS BCAKUHA pas mpu
BPOEKTUPOBAHUH OECKOJ/JIEKTOPHBIX T'€HepaTOPOB MOCTOAHHOIO TOKa THIA
CHHXPOHHBIA TeHepaTop-BbhimpsAMHTeab. Ocobyi0 akTyanbHOCTh HpHOGpeTa-
€T 3TOT BOIPOC NPH NMPOEKTHPOBAHHHM BO3OyAMTENeH, SIBAAIOLIUXCS IePBbIM
KackaJoM OecKO/IeKTOpHbIX IOMY MOCTOSHHOrO W MepeMeHHOro TOXa
[1, 2]. Oanako 40 CHX MOp B TeXHHUYECKOH JHUTEPATYpe HET KOHKDETHHIX
PeKOMEHJalllii o 3TOMY BOMpPOCY.

B Hacrosmel craTee Jaercsi aHanmM3 BHIOOpa CXEMbl BBIIPSMJEHHS
IJ1si MaJIOMOLHOro GeCKOJIJIEKTOPHOro reHepaTtopa MOCTOSHHONO TOKAa THIIA
CHHXDOHHBIH TI'eHepaTOpP-BLIIPAMUTENb. XapaKTEPHOH OCOGEHHOCTBIO 3THX
YCTaHOBOK SIBJSIETCS TO, YTO OHH [JOJKHBI OOeCMeuyuBaTh MAaKCHMaJbHOE
HCHO/Ib30BaHKE I'eHepartopa BO BCeM JAHAaNasoHe H3MeHeHHs Harpysok. [lpu
3TOM HeOOXOAHMMO YYHTLIBATb IPOCTOTY M HAJEXKHOCTh YCTAHOBKH, a TaKxKe
MUHHUMaJbHBI Bec ¥ rabapHtol. C 3TOH TOUKH 3pEHHsI W3 BCEr0 MHOINOO6-
pasus BBINPSMHTENbHBIX CXeM MOXXHO BBIJEMHTh JHUIB MOCTOBBIE CXEMbI
BLIIPAMJIEHHST H OJAHOIOJYNEPHOAHble NPH COEJMHEHHH TeHepaTopa 3Bes-
1o#. UTo ke Kacaercs APYrHX CXeM BBIIPSIMJIEHHs (CXEMBI C ypaBHHUTEb-
HbiM DEaKTOpOM, KacKaiHble CXE€Mbl W T. A.), TO BBHAY KOHCTPYKTHBHOH
TPOMO3IKOCTH OHH He PaCCMaTPHBAOTCH.

BaxHoe IpeMMyllecTBO ABYXIOJYHEPHCIHBIX CXeM BBIIPAMJICHHA IIe-
pen OJHOHNOMYNEPUOLHBIMU 3aK/JAOYATCST B TOM, UTO NPH IUTAHHH OT TPaH-
copmaTopa OHH AAIOT AJISl OAHHAKOBBIX HATPY30K GOJMbINHH KO3(DGhHLHEHT
HCNOJIb30BAHKST U MeHbWHH Ko3(pduuueHt nyabcauuil. [Ipw nuranuu ot
CHHXPDOHHOTO TeHepaTopa KapTHHa paboTbl BbIIPAMUTENCH H3MEHSIETCs,
UYTO CBfI3AHO C HaJMuYHMeM Yy CHHXPOHHOro reHeparopa peakuuu sikops. Ilo-
3TOMY BbIOOD CXeMbl BLIIPAMJACHHS HEOOXOAHMO HPOBOAUTH C yYETOM pe-
aKiuu SIKOpsi CHHXDOHHOIO T€HEpPaTopa, a TakKikKe BeJHUYHHB Harpy3KH.

Ipu anmanuse cresansl ClIeayioliue JONyLIEHHS:

1. BeHTu/y NPHUHMMAIOTCS MACAbHBLIMH, T. €. HE YYHTBIBACTCA TNPSIMOE
CONPOTHRJEHHe BEHTHJsI, a o6paTHOe paBHO OecKoHeuHocTH. Heo6xoanMo
OTMETHTb, YTO 3ITO JONYIUIEHHe He HABASETCH COBEPIIEHHO MPOH3BOJBHBIM,
€CJIH YYeCTb, YTO MAIUHHL MaJoOd MOLUHCCTH HMEKT OTHOCHTEJbHO BbLICO-
KHe 3HaUYeHHs AKTHBHOTO CONPOTHBJAEHHS SKODPHOH OOMOTKH.

2. Tenepatop maer cHHycOHAaJbHOE HANPSIKEHHE M MHOA Harpy3KOi,
T. €. BBICLIHNE TapMOHHYECKHE PeaKUHH SKOPS, BhI3BAHHBIE HECHHYCOMAAJD-
HOCTbIO SIKOPHOrO TOKA, IOJHOCTBI0 YHMUYTOKAKTCS AeMIbepHbIMH KOHTY-
paMu poropa.

Kax usgectso [l, 2], paGora MaJOMOLIHOrO CHHXPOHHOIO TeHepaTopa
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Ha BBINPSIMUTEbHLIA OJIOK XapaKTepH3yeTcsl BBICOKHM COS (p TeHepaTopa,
3HaAuYeHHUs KOTODOro Jexar B npegenax cos¢=1-0,96. [Tosatomy ¢ jgocra-
TOUHOH CTeMeHbI0 TOYHOCTH MOXKHO CUYHMTaTh, 4YTO BEHTHJAbHAs HAarpyska
ABJSETCs aKTHUBHOH [Jig reHeparopa.

BekTopunass amarpamMma s 9T0ro cayyas uszobpaxkesa Ha pHc. 1.
B cootBercTEMu ¢ BeKTOpHON AHarpaMmoil dasHoe HampsKeHHe, NPH MO-
CTOSIHHOM TOKe BO30YXKIEHHS BbIPpa3HTCHA
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a — C MOCTOBOH CxXeMOl BHIIPAMIICHH,
Puc. 1. Bexropnas 0 — ¢ OJHOTOIYIIEPHOLHOH CXeMOH BbINDAM-
JuarpaMMa TeHepaTopa. JIeHMS,
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Cuuras, 4YTo CONPOTHRJAEHHUS TEHEpPaTOpa OCTAIOTCH NMOCTOSHHBIMU IIPH CMe-
He CXEeMbl BBIIPAMJCHHS, IIOJYYUM, YTO HAKJAOH XapPaKTEPHUCTHKH B OCHOB-
HoM 3aBucur ot koshoduuuesros ki, u kii

Ha puc. 2 naHpl BHeUIHHe XapaKTEPUCTHKH reHepaTopa AJsl OJLHOMNO-
JYNePHOAHOH M JABYXIOJNYNEPHOAHOH CXeMbl BBHIIPSAMJIEHMS, KOJYyUeHHbIE
corjacHo ypaBHeHuwo (2) agas rpexdasHoro reHepatopa. Kak BHAHO u3
KDHBbLIX, B KaKOI-To TOukKe (Ha30BeM ee KPUTHUYECCKOH) MPOHMCXOAHUT Iepe-
CeUeHHe XaPaKTEePHUCTHK, T. €. /0 3TOH TOYKH TeHepaTop AaeT OOJLIIYIO
MOLIHOCTh Npd paGoTe Ha MOCTOBYI cxeMy BbipamJaenus. OjgHako nipH
Harpyske, NpeBblILAIIEH 3iladeHde KPUTHUECKOH, BCJEACTBHE peakiuu
AKOpsl I'eHepaTtopa MOCTOBas CXeMa BBIIPAMJIEHHs JaeT 3HAUCHHA MOLIHO-
CTH reHepaTtopa 3HAUHUTEJbHO HH)KE, YeM OAHONOJYNEPHOLHAf.

3HayeHye HATPY3KH B KPHTHYECKOH TOUKe M CBA3b €€ ¢ MapaMeTpamu
MalllHHbl MOXKeT ObITh HoJydYeHa MyTeM COBMECTHOI'O PEeLUeHHSl ypaBHEHHH

5. 3akas 7780. 85



(2) s o1HMONOAVIEPHOIHON U MOCTOBOH CXaM BBINPAMUTEHHUA. Obo3Hauas
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PemeHHe 3TOTC YPaBHEHHs] OTHOCHTENBHO Ryyp Aaer CBsi3b KPUTHUECKOH

Harpy3ku ¢ napaMerpamu resHeparopa. [lisi MallHH ¢ paBHOMEPHBIM BO3-
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Penlenne 3toro ypaBHeHusi TPUBOAMT K IIPOCTBIM COOTHOLUEHHSIM Memny
COIIDOTHMBJIEHYEM HAarpyskd M. IapaMeTpaMH TreHepaTtopa
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YuuTpIBas, 4TO B CHHXPOHHBIX reHepaTopax MaJjofl MOLUHOCTH Z, > I, yiI-
poulaeM BBRIpaxKeHds (5) Qo BHAA:
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Takum ob6pasowm, NpH CONMPOTHB/IECHHM HArpysku Boime Rygp Bo BCex ciry-
Yasix HAWUBBITOJAHENWIIEH siBJAeTCA MOCTOBAs cxema BbiOpsiMaeHus. [lpu
OOMIbLINX Harpy3kax HeOOXOJUMO BHIOMPATb OJHOMOJYIEPHOAHYIO CXEMY
BBIIPsiMJIEHUS], KOTOpass o0ecneuuBaeT B 3TOH 06JacTH Hauboabluee HC-
II0JIb30BaHHe TeHepaTopa.

[Tockoapky xosddunuentsl kju ¥ ki ABAAIOTCA CI0KHBIMH QYHKIHA-
MU HATpy3Ku, yuciaa ¢as u T. 4., TO NPeABapHUTEbHbIH BLHIOODP CXeMbl Bbi-
NPSIMJIEHHST MOXKHO IIPOM3BOJHTD, HCXOJ5l M3 PACCMOTPEHHST HAeaJU3HPOBaH-
Horo Bblnpsimutesad. C yd4eToM 3TOr0 KPHUTHYECKOE CONPOTUBJACHHE Ha-
Ipy3Ku

Rukp = zr.

RHKp:Zr‘ T T (7)

Kak Buano u3 (7), KpHTHUECKOE CONPOTHBJAEHHE HATPY3KH 3aBUCHT OT UMC-
Ja (pas renepatopa. Puc. 3, HAMIOCTPUPYIOUIUE 3Ty 3aBUCHUMOCTDL, HATVISAHO
NOKA3bIBAET, YTO C YBEJHYEHHEM 4YHc/aa (Pa3 rpaHdlbl HPUMEHEHHS MOCTO-
BbiX CXeM PaCUIUPSIIOTCHA, a NPH AOCTATOUHO OOJBLIOM uucide (a3 cxembl
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SIBJSIOTCST MPAKTHUECKH HAeHTHYHBIMH. [losToMy mpu mpoekTHpoBaHHu Oec-
KOJIIEKTOPHBIX EHePaTOpPOB IOCTOSHHOTO TOKA, a TaKkKe PasjHYHOro poaa
6eCcKO/NJeKTOpHbIX BO3OYAUTE el BONPOC O NPHMEHEHHH: TOH HJIH HHOH BHI-
NPSAMUTENbHON CXeMBl AOJIKeH pelllaThCsl OJHOBPEMEHHO C BOHPOCOM O BBI-
6ope uncaa a3, mapameTpoB reHepartopa, a TaKKe HEOGXOMIMMOrO YPOBHA
NyAbCALUH BBHINPSMJIEHHOTO HaNps:KEeHUs HJAH TOKa.

C 5TOfi TOYKH 3peHHsi MOXKHO PEKOMEH/0BaTb st Bosﬁyﬂmenen MHO-
rocdasHble CHCTEMBI C OJHOTOJYIEPHOJHON CXeMO#l BBIOPIMJIEHHS, a LIS
FeHepaTopoB, paboTalOIINX Ha BBICOKOOMHYIO Harpy3Ky, MOCTOBBIE Bbll'lpﬂ-
MHTEJbHBIE CXEMHI MPH OTHOCHTEJAbHO HeOOJblIOM uucie (as.
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