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A. U. 3AMLIEB,. A. T1. 3ANIIEB.

B paznuusbIX ycTpoiicTBax aBTOMATHKH H TejJeMeXaHHUKH, B CHCTeMax
UMITYJbCHOTO YIIPABJEHUST ANEKTPHUECKMMH MallMHAMU HAXOASIT MpHMeHe-
Hue cxembl (GoOpMHPOBAHUS MEPUOTUYECKHX IOCAe0BAaTENbHOCTEH HMIYJb-
COB Hampsi’KeHUs] C PeryJupyeMblMd B IIMPOKHUX Npejenax hnapamMeTpaMu.
Huze paccMaTpUBAIOTCS] JEJMUTENH YaCTOTbl MOBTOPEHHsT MMIYJbCOB C IMe-
peMeHHBIM Ko3(pdunueHToM JeneHusi, cxema (GOPpMHPOBAHHSA NMayeK HMIYJIE-
COB U IUMPOTHO-UMIYJAbCHBI MOAYJIATOP, MO3BoJAIOLIMEe (GOPMUPOBATE HM-
TyJbChl HAMpPSKEHHsi, CHHXPOHU3UPOBAHHBIE C MHUTAIOLUIUM MepeMeHHbIM Ha-
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Puc. 1 Cxema denuTesis yacTOTHI MMIIYJILCOB C MepeMeHHbIM KO3(QHIHEHTOM NeJeHUs
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NpsZKEeHHeM CHHYCOWJAJbHOH HJIHM NPAMOYroabHoil (opmbl. PopmupoBanne
HMITy1bCOB HaNpPSIKeHUs OCYHUIECTBISETCsS MyTeM OAHOMOJYIEPUOIHOTO Bbi-
npsAMJIeHHss ¥ 0TOOpa 3aJaHHbIX NOJYBOJH NMUTAlOLEro namnpsxenus. [pu-
MEHEeHHe B KaueCcTBe AaKTUBHBLIX 3/J€MEHTOB KPEeMHHUEBBbIX YNpaBJasieMbIX BeH-
THJIeH MO3BOJISIET BBIIOJHSTH CXeMbl Ha PA3JIMUHYIO BLIXOAHYIO MOIMIOCTL
(OT HECKOJIBKHX BAaTT 10 AECATKOB KHJIOBATT B MMITYJIbCE).

Ha puc. 1. nokasaH AesiuTelb 4acCTOTHbl NOBTOPEHHSI UMIYJIbCOB < Ie-
peMeHHBIM KO3(G(UIHEHTOM JeJeHus, CoJAep:Kalulud 3apsaaHO-pa3PAaHYIO
uenb (B, Ry, Ry, CH) u aBa ynpasasieMblX MOJYIPOBOJHHKOBBIX K/loua —
KpeMHHueBbie ynpasiasemble BeHTuan i u .. Tlpu Braoueduu cxemn Cu
3apsyKaercd HMIY/JAbCaMM HANpPSKEHHs, MOCTYNAIOLUMH CO BTOPHUHONW 0f-
MOTKH TpaHchopmartopa Tp, a B mpoMekyTKax BpeMeHH MEX1Ay HMIVbLCa-
MH paspsikaercs Ha compotuBiaenne R,. Hanpsukeune ma Cu napacraer
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Puc. 2. Cxema AeJuTeJsi 4acTOTHI ¢ TpeX(a3HbIM BXOIHBIM HAnpsizKEeHHEM.

CTYNEHYaTO M KOTJa CTaHeT 1o abCoJIoTHOH BesHyuHe OoJblue 3a4alollero
nanpsaxeansa Us, B menu ynpapJasioulero sjiextpoia [l; BO3HHKHET TOK.
I, OTKpbiBaeTcsl, a Ha COMPOTUBJEHUH HArpy3ku Rs cospaercss wuMny/abe
nBIXOAHOTO HanpsiKeHust UBBIX, MOJL JefICTBHEM KOTOPOrO OTKPLIBA€TCA
Ilo. CH B TeueHHe KOPOTKOrO NMPOMEKYTKA BPeMEHM pa3psiKaeTcs uepes
oTkphiBLiicsa o Ha HebGosblloe compoTHBAeHHe Rj, orpaHuuHBaollee TOK
paspaaa B JonycTUMbIX npenenaax. Ilocse okoHyaHHsi MPOBOASILLETO MOJY-
nepuHoja BXOJHOTO HANpSIXKEHHsi CXeMa BO3BpallAETCA B MCXOLHOE COCTOS-
HHe, TocJe yero npoliecc nepuoauyeckd nosropsietcs. OTkpbiBanue 1,
Bcerza 6GyJeT B Hauaje MPOBOJSILEro MoJynepiona HanpsiKeHWus, Tak Kak
nanpsixKenue 3apsi/iHbIX UMIYJbCOB HAXOAHTCS B NPOTHBO(A3e C MOCaeTHUM.
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Viswenenue kosaduunuenta eleHHsi OCYUIECTBIASETCS MPH MOMOILH
zajatoulero nanpsixkenusi. duoast By u B; nckiitonaor neficTBie 3HaUuTENb-
HOTO 110 BeJMYMHE 3a/1alollero ganpsizKeHusa Ha vipasasioumii nepexon ;.
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Puc. 3. Cxema ¢opMHPOBAHUS MAUEK HMIYJIbCOB.

Ha puc. 2 nzobpaxkena cxema JieJUTeJNs YACTOTH ¢ TpeXx(da3HbIM BXO1-
HBIM HalpsKeHHeM, NpejcTaB/siollasi coboil codeTaHHe pPacCMOTPEHHOTO
BBIIIIE JIENUTEJsI YacTOThl M CrnyckKoBoil cxembl Ha [, o, 3. CnyckoBasn
cxema ofecrneunBaeT 3aBUCHMYIO paboTy ynpaBasieMbiX BeHTHJaed. Mmnyiabe
BBIXO/IHOFO HANPSAMKEHUS B KAaTOAHOH ILeNnd TNpeAblAylIero yrnpasaseMoro
BEHTU/IS FABJSETCS 3aNyCKAOUUM A8 TOCAeAYIOUero.

Ecnu B jenuTene uacTOThl BBECTH B ilellb YIPaB/SIOLLEr0 3JeKTpoaa
pa3psAAHOTO BEHTHJIS 3a/epiKaHHYI0 0OpPaTHYIO CBSA3b 110 BBIXOJHOMY Hamnpsi-
JKEHHIO C PeryJupyemMoil BpeMeHHOIl 3a/epiKKOil, OCYLIecTB/sSIeMON NpH MO-
MOILlM BTOPOW 3apsi/IHO-pa3psi/iHOl 1lenH, TO CTAHOBUTCS BO3MOXKHBIM (op-
MHPOBATL TAYKH HMIYJIbCOB C Pase/bHbIM H HE3aBHCHMBIM peryJupoBa-
HHEM KOJIMYeCTBa HMMIYJbCOB B Mauke M May3bl Mex/ay mnaukaMmu. Cxema
HopMHpUBAHMs JlaueK MMIY/bCOB-NOKasaua na puc. 3. B otinune ot mpe-
JABIIYLIMX CXeM paspsiiHbiil BeHTHAb [lo OTKpLIBaeTCs He NMepPBHIM  BhiXO/1-
EBIM HMIV/JIbCOM, a 4Yepe3 HEeKOTOpoe BPeMsl, ONpe/e/sieMoe BeJTHUHHOI 3a- -
namoulero Hanpsikenuss Us U mapaMeTrpaMu 3apsiiHO-pa3psaiHON Lenu ¢ Ha-
KomuTeAbHbLIM Komgencatopom Cg. B Teuenne 310oro Bpemenu [ oTKpHT, a
KampsiKenne Ha C, orpaHHueHo Ha OMpejieJeHHOM ypPOBHE 6J1ar011ap;1 UIyH-
tupylouteit uenu Bs Rio.

Uucio MMIYJILCOB B TAaUKe PEry/aupyercs NpH MOMOILH 3a/al0Llero Ha-
npsizkenus Up, a AJIHTEIBHOCT NMAay3bl MEXKAY NaykKaMu — MPH MOMOIILH 32-
narouero HanpsKenns Uy,
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Puc. 4. CxemMa MHPOTHO-UMOYJAbCHOTO MOAYJSTOPA MOUIABIX HMIYJibCOB.

Ha puc. 4 npuBeiena npuHIMNuadbHas cXeMa iIHPOTHO-UMIIYIbCHOIO
MOJYJIATOPA MOLIHBIX MMIYJbCOB C pPasfesibHbiM H HE3aBHCHMBIM PeryJin-
pOBaHHEM JIUTEJbHOCTH HUMIYJbCOB M may3bl. MoOLyJsiTOp COCTOHT U3 CXe-
Mbl (POPMHPOBAHHSI MayeK HMIYJAbCOB H CIYCKOBOH CXEeMBI HAa THpPaTpoHAX.
OcoGennoctbio cxembl GOPMHPOBaHNA Mauek UMIYJbCOB ABJAAETCA BKJIOYE-
HHe 3ap7iHO-pa3psAHON LeNu ¢ HAKOMHUTeJAbHEIM KOHAeHcaTopoMm C; B lLieNb
ceTku THpatpona T,. 3axuranue T; u Il; npoucXo1uT OAHOBpEMeHHO OJia-
rojlapst MX 3aBHCHMOMY BKJIOYEHMIO, TayKa HMTYJIbCOB (OpMUPVETCS Ha
conporusyennn Ry Pasocasuraonie RC — nenouku B nensix cetok Ty u
T3 oGecneunBaior dasosbiil capur na 180° aHONHBIX M CETOYHEIX HaMpaKe-
HUI THpaTPOHOB. B MoMeHT 3axuranus npeawayuiero tupatpona RC  —
lenovyka LIYHTHPYETCS W IPOUCXOJAUT 3axKUraHue Moc/aedywoliero THPATpPo-
1a. Boixoaneie umnysnbebl GOpMHUPYIOTCS Ha. COMPOTHBJEHHH HATrPy3KH Ris.
ITapamerpbl BBIXOJAHBIX MMMNYJbCOB PEryJAHPYIOTCA NPH MOMOILH 3a4AI0ILHX
nanpsxenuit Uy, u U,.
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Puc. 5. OcunmorpaMmsl HanpsizZKeHUH.
a — HanpAxKeHHe HAKOMHUTEJLHOrO KOHJIEHCATOpa MAEJNHUTEN]s 4YacTOThl,
6 — BBIXOJIHOE HamNpsiXKeHHe AeJNHUTeNs 4acTOThl, B — BBIXOJHOEe HaMpsKeHHE
cxeMbl (PCPMHPOBAHHUS MAueK MMIYJAbCOB, T — BBLIXOJHOE HAampsixKeHHe
HIMPOTHO-UMIIYJIbCHOTO MOZAYJSATOpa

21



B pesyabrate anaausa pabOTbl PaCCMOTPEHHBLIX BBIILE CXEM [OJYy4eHO
BbIpaxKeHue
4z,

T[1,27%§—(1+2-R-’—” (1)

riue ~
n — Ko UIHEHT AeJeHHs], YUCJA0 UMIYJIbCOB B MauykKe, YHCJIO MPOMy-
IIEHHBIX HUMIYJbCOB (maysa),
r, R — compoTuB/ieHus 3apsiia U pas3psiia HAKONHUTENbHOrO KOH/IEHCA-
TOpa COOTBETCTBEHHO,
Tl C',
C — eMKOCTb HAKOMHUTEJNbHOIO KOHAEHCaTopa,
T — mepuojx BXOAHOTrO HampsizKeHHs,
Uy — aMniauTyza HanpsiKeHHsi 3apsiHbIX HMITYJ/bCOB,
Us -- BeJHuMHA 3a/1aI011Er0 HANpPSsKEHHUS.
JiuTenbHOCTD MAy3bl U HMIYJBCOB BBIXO/LHOT0 HANPSAMKEHUS] LIHPOTHO-
MMIYJIBCHOTO MOJYJSITOpa ompejensiercss no (1) ¢ yuetom BblpaKeHHs.

t=n T, (2)
e t-— AJUTEJIBHOCTD umnyﬂbca HJIH nay3b1.



