Boipsamurenan

Oﬁmne CBCACHHUA 0 BBINPAMUTC/IAX U BBINIPAMHUTCIbHBIX THO/daX

BrinpsimuTenieM Ha3bIBaeTCsl YCTPOUCTBO, MpeIHA3HAYEHHOE sl TpeoOpa3oBaHus
SHEPIUM UCTOUYHHMKA MEPEMEHHOT0 TOKA, B MOCTOSIHHBIN TOK, MPU 3TOM MIEPEMEHHOE
PA3HOMOJSIPHOE HANIPSIKEHUE MPeoOpa3yeTcs B MyJIbCUPYIOIIEE OTHOMOISPHOE.

Takoe nmpeodpa3zoBaHUe MOKHO OCYIIECTBISATH C MTOMOIILIO BKIFOUEHHBIX 1O
OTIPENICICHHON CXeMe OJHOTO MJIM HECKOJbKUX BEHTWICH, MPUOOPOM C OJJHOCTOPOHHEH
MIPOBOIMMOCTHIO, JIJIsI BHIPSIMUTENECH, B KaueCTBE BEHTUJICH MOYKHO UCIIOJIb30BaTh
AIIEKTPOBAKYYMHbBIC KEHOTPOHBI, MOHHBIE (Ta30TPOHBI) U TI/TI TUO/IbI, 0OECIIEYUBAIOIINE
IPOTEKaHUE TOKA TOJBKO B OJTHOM HamparieHuu. Haubomnbiiiee pacnpocTpaHeHue
noJtydmiiu /i quoasl. [1o cpaBHEHHIO ¢ KEHOTPOHAMH M Ta30TPOHAMH — OHH UMEIOT
MEHBIIINE Ta0apUThI U OOJBIION CPOK CIIYHKOBI 1 MEXaHUYECKYIO ITPOYHOCTb,
NOTPeOIIEMYI0 MaJTy0 MOIITHOCTb.

HenocraTkoMm siBisieTcs cuiibHasi 3aBUCUMOCTh TTapaMETPOB OT TEMIIEPaTypPHI.

[IpenensHas paboyvas TemriepaTypa Jjis repMaHueBbIX 1u010B — 70 0C, TUTST
kpemunessix — 120 °C.

OCHOBHBIMHU MTapaMeTPaMH JUOJIOB SIBISIOTCS - JOMYCTUMOE O0paTHOE HAIPSIKEHUE
(Uosp.max) 1 MAKCUMANIBHO JOIyCTUMBIH npsiMoii Tok (11.101).

DTOT mapaMeTp CBSI3aH ¢ MAaKCUMAaJIBHO JIOMYCTUMOMN MOIITHOCTBIO, BBIJICIIIEMOM HA
THOJIE.

Pn.max = o non. *Un.max.,

I'me Un.max — najieHre HanpsHKEHUsT Ha OTKPBITOM JHOJIE, PU MPOTEKaHUH TOKa
|1.101, OHO COCTaBIIAET AJisl TEPMAHUEBBIX AM0A0B ipuMepHo 0,4 — 0,6 B, a ns
KpemHueBbix 1 — 1,2 B.

ITo 3nauenwuto Ia.101 — 1/11 TUOBI TIOIPA3ACIISFOTCS ;

- Majomomneie; |a.mon<= 0.3A;

- cpeaneit MmomHocTH; 1. 1on<10A;

- mottHble |a.gom>=10A.



Cnnoco0bI BKJIIOYCHHUS BEHTHJICH

A) mocienoBaTenbHOe

b) napannensHoe

A) Ecnu oOpaTHoe HanpsbkeHue B cxeme Boinpsimutens UoO.cx. npesbimaer Uob.cx
JaHHOTO THIA JU0JIa, TO A 00ecrevYeHrs HaIe)KHOU pabOThl BBIMPSMUTENSI MOKHO
MCTIOJIB30BaTh MOCIEI0OBATEIbHOE COSTMHEHNE BEHTHIICH.
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B sTom ciiydae, npu oJIMHaKOBBIX OOPATHBIX COMPOTUBIICHUSIX BEHTHIIEH,
Hanpspkenre Uo0.cx pactpenensieTcs: MOPOBHY MEXAY OTAEIbHBIMU BEHTUIISIMHU.

Hanpumep, ecnu nimeetcst 3 mocie1oBaTeIbHBIX BEHTHIIS, TO 00paTHOE HAINPSHKCHHE,
IPWIOKEHHOE K Kakaomy u3 Hux = Uo0.cx/2.

ITpu pazbpoce 3HaUCHI 0OpaTHBIX CONMPOTUBICHUM, YTO XapaKTEPHO JIJIS I1/TT THOJIOB,
oOpaTHOE HaIpsKEHUE, MPUIT0KEHHOE K KOKIOMY U3 THOJIOB PA3INYHOE.

Haubonbmiee oOpaTHOE HaNpsHKEHUE TIAJACT HA TUOJIE€ C HAUOOIBITUM 00paTHBIM
conpotuBieHreM. M MmoxeT npeBbicuTh U0O.CX [J1s1 JAHHOTO THIIA TUOJIOB.

J1J1st paBHOMEPHOTO pacIpeesieHuss 0OpPaTHOTO HATIPSHKCHUS MEXKTY
MOCJICIOBATEIHLHO BKIIFOYEHHBIMH TUOAAMH, KXk 1asi U3 HUX ITYHTUPYET pe3ncTopsl R,
COTIPOTHBIICHHS KOTOPBIX HA TIOPSIOK MEHbIIIE 00PAaTHOTO COMPOTUBIICHUS TAHHOTO TUTIA
JHOIOB.



b) [ns BeIIpsiMIIEHHS] TOKOB OOJIbIIIE |/1.710T. MOKHO HUCTIONIB30BaTh MapajliesIbHOE
BKJIFOYEHUE BEHTUJIEH.
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BrlnpsiMIIeHHBIN TOK pacnpenenseTcs NapauielIbHO MEKIY 2Msl BEHTHISAMH, €CIIU UX
IpsIMbIE CONPOTHUBIIEHHUS I, paBHbL. [Ipy mapaiieabHOM BKIIOYEHHH I/ JHOMOB,
HEOOXOAMMO yYUTHIBATh Pa30poC CONMPOTUBIEHUI Iy, Hanbonbmuii Tok npoTekaer yepes
MO/ ¢ MEHBILINUM IPSIMBIM CONIPOTUBJIEHUEM. /{11 paBHOMEPHOIO pacupeaeaeHus] TOKOB
MOCJIEIOBATEIHFHO BKIIFOYAIOT HEOOBIIOE 100aBOYHOE conpoTuBiieHne Ry.



Ozmono.nynepnozmaﬂ CX€Ma BLINIPAMJICHU A

CxeMmpbl BBITIPAMIICHUS PA3JCIAIOT Ha:

- OJJHOTIOJIYIIEPUO/IHBIE;

- 2-X MIOTYNEPUOIHBIE CO CPeAHEN TOUKOM TpaHchopmaTopa;
- MOCTOBBIE;

CxeMbl C YMHOXKEHHUEM HANPSIKEHUS.
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Ha nepBuunyto (BX0AHYI0 0OMOTKY TpaHcpopMaTopa) nocrynaer HampsbkeHue Uy
OT CETU NEPEMEHHOT0 TOKA. 3HAUEHHE HAMPSKEHUS Ha BTOPUYHONH OOMOTKE
TpaHchopmaropa Uy n=n*Uy N — k03P dunreHt tpanchopmanuu.

Hanpsixenue Uy, onpenensiercs 3aaHHbIM 3HAYEHUEM, BBITPSMIIEHHOTO
HaIpsHKeHUs, T.K. IPU OTKPBITOM AMOJ€, HanpsbkeHne Uy, MOYTH MOTHOCTHIO
MPUKJIaAbIBaeTCs K Harpy3ke RH, mpu 3ToM mpemnonaraercs, 4To NpsiMoe COIPOTUBIIEHUE
OTKpPBITOrO AMOAA I, MHOTO MeHblIe RH. B TeyeHHe NOI0KUTEIbHON MOIYBOJIHBI,
HanpspkeHue Uyy, MO OTKPBIT, HANpshKeHUe Ha Harpy3ke UH paBHO 1O BeJIMYMHE
HanpsbkeHnio Uy, 1 coBmasaeT ¢ HUM 1o ¢popme. Uepes Harpy3ky NpoTeKaeT TOK,
MT'HOBEHHOE 3HaU€HHE KOTOPOI0 OMpPENENsieTcs U3 CleayomuX GopMyd:

[Ipu oTpunaTenbHON MONYBOIHE HanpsbkeHne UBX2 AMOJ 3aKPBIT U HANPSKEHHUE Ha
Harpy3ke 01u3ko kK 0, T.k. RH<<R00 u Hanpspkenne UBX2 MOJHOCTBIO MPUKIIABIBACTCS K
TUOLY.

MakcumanbHO gonyctumoe ooparHoe HanpsikeHue Uo6.max., BBIOpaHHOTO TUTIA
JIM0J1a TOJKHO MPEBBIIIATh MAKCUMATIBLHOE 3HAUCHHE Ha BTOPUYHONU OOMOTKE.

Uo6.max.>Usx2.max~Un.Max.=/2U w2

I'ne UBx23¢. — makcumanbHOe 3 PEeKTUBHOE 3HAUCHHUE CUHYCOUIaTIbHOTO
HANpPsDKEHUs] Ha BTOPUYHOM 00MOTKe TpaHc(opmaTopa.

UH.Max. — MakCUMasbHOE HAIIPSHKEHUE HAa HarpysKe.

[TocTosiHHas cocTaBistomast BeIxogHoro HanpsbkeHuss Up= UBx2.Max/n~ UH.Max./nt

HanpsixkeHue Ha Harpy3Kke BBIIPSIMUTENS SIBISECTCA ITyJIbCUPYIOIIUM, I JTaHHOTO
tuna BeinpsaMurens. Koagduuuent nyascanuu

KH=U1m/U0 =1.57

OnHoneproAHbIN BBIIPSIMUTENb OOBIUHO UCTIONB3YETCS B TEX CIIydasX, Korja
Harpy3Kou SIBJISIFOTCS LIEMU Majod MOIIIHOCTH, HO BBICOKOTO HanpsbkeHus. Hampumep,
BbICOKOBOJIBTHBIE 1en DJIT. OCHOBHBIM HEAOCTATKOM OJHOIIOJIYIIEPHUOIHOTO
BBINPSMUTEIIS SBJISIETCS] BBICOKMM YPOBEHB IYJIbCALlMU HA BBIXOJE, U IOJMAarHUYUBAHKE
CepJIeYHHKa TpaHCcHOpMaTOpa MOCTOSHHBIM TOKOM.



J{ByX1noJiynepuoaHbiii BBINPSAMUTE/ID ¢ BHIBOJAOM OT CPeIHEH TOYKH
TpaHchopmarTopa

JIByxmoJyrepuoaHasi CXemMa BBITIPSIMUTEISI, MPEICTABISIET COSAMHEHUE IBYX
OJIHOTIOYTIEPUOIHBIX BRIIPSIMUTENEH, pab0TaONIUX Ha OOIIYIO HArPy3KYy.

TpanchopmaTop 2-X MOTYNEPUOTHOTO BEITPSIMUTENS TOJKEH UMETh BBIBOJI OT
cepeuHbl BTOPUUYHON OOMOTKHU, KOTOpasi OOBIYHO 3a3E€MJIISIETCS.
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B TeueHue mooKUTETHLHOTO MOTYNEPHO/Ia CHHYCOUATBHOTO BXOHOTO
HarpspkeHust, UBx1 nmepeMeHHbIi TOTEHIIM Al BEpXHET0 BBIBOIa BTOPUYHON OOMOTKHU
TpaHcPpopMaTopa MOJOKUTEIEH OTHOCUTENIBHO 3a3€MJICHHOM CpeAHE TOYKU U COBIAIaeT
no ¢aze ¢ HanpskeHreMm UBx1, a moTeHIMan HMYKHETO BBIBOJIA OTPUIIATEICH U U3MEHSIETCSI
B mpotuBodaze ¢ Usxl.

Jlnon VD1 oTkpbIBaeTCs MO MPSIMBIM HAMPSDKEHUEM U TIPOBOAMT TOK 11~ UBX2/RH=
Urx2/2RH, a auox VD2 no o6paTHBIM HanpsHKEHUEM, TOKA HE MPOITYCKAeT.

UBx2 — HamnpsiKeHue BTOPUYHON OOMOTKH.

MakcumanbHOe 00paTHOE HaIpsKEHUE, TPUKIAIbIBAEMOE K 3aKPBITOMY TUOAY
oTpeeNsieTCsl MAKCUMAaJIbHBIM HaNpsKEHUEM MEXKy BEpXHUMU U HUKHUMU BBIBOJIAMHU
BTOpUYHOM 00MOTKM UBX2.MaxX U He JOJKHO mpeBbimath Uo0.Max. TaHHOTO TUIA AUOOB.

Uo6.max.>= Usx2.mMax=2 Un.max.

Un.Max. — MakCUMaIbHOE 3HAYCHUE HAIPSKEHUS HA HATPy3Ke B OTPUIIATEIHHBIN
nonynepuos BxogHoro Hanpspkenus UBx 1. [TonsipHOCTS TOTEHIIMAIOB HA KOHIAX
BTOPUYHONW OOMOTKH MEHSIOTCS Ha MpoTUBOMNonoxkuyt. Jluox VD1 3akpeiBaercs, VD2 —
OTKpBIBACTCS, U POBOAUT TOK I~ UBXx2/Ru = UBx2/2 Ru

Toxku Iy ¥ I, IpOTEKAIOT Yepe3 Harpy3Ky RH B 0JIHOM HaINpaBJICHUHU, TIOITOMY
BpemeHHas quarpamma Un = (I1+ 1) RHE npencrasisier cob6oi mymbcupyroliee HalpsoKeHNUE,
JOCTUTaIOIIee MakCUMalbHOro 3HaueHust UH.Max. 2 pa3a 3a MepuojI.

ITocTosiHHAsI COCTABISIONIAS] BEIXOJHOTO HAMPSHKEHUS 2-X MOJIYIEPUOTHOTO
HanpspkeHus oyaet onpeaenarbes Up= UBx2/n=2 Un/nt

Koadhdumment mynpcaruu 2-X TOTYNEPUOTHOTO BRITPIMHUTEINS CO CPEIHEH TOUKH,
MEHBLIE YEM Y OJHOIOIYyNEepuoaHOro u paseH 0,67.

B 2x nonynepuoIHON cXemMe BBINPSIMUATEIN S, MATHUTHBIE IOTOKU B CEPJICUHUKE
TparcpopMaTopa 00yCIOBICHBI TOCTOSHHBIMUA COCTABIISIIONITUMHU TOKA BTOPUYHBIX
nmoyryoOMoToK. HampasiieHbl BCTPEYHO U B3aMMHO KOMITEHCHPYIOTCS, TTO3TOMY B 2X
MOJIYIIEPHOHOM cXeMe OTCYTCTBYET MOIMarHUYMBAHUE CEpICUHUKA TpaHchopMaTopa,
MOCTOSIHHOM COCTaBIISIOIICH, KOTOpasi XapaKTepHa JJisi TpaHCPOpMaTOpOB
OJTHOTIOJIYTIEPHOTHOM CXEMBI — 3TO MO3BOJISIET UCIOJIB30BAaTh B 2X MOJYNEPUOTHONU CXEME
TpaHc(hopMaTop MEHBIINUX Pa3MEPOB U MACCHI.



MocToBasi cxema BbIIIPAMHUTCIA
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B Hem BTOpu4Hast 0OMOTKa TpaHCHopMaTopa MOIKII0YASTCS K OTHOU U3
AraroHangei Mocra, COOpaHHOTO U3 4 JUO/IOB.

B TeueHuun nos0XKUTENBHOTO MOJIYIEPHOa BXOJHOTO HanpsbkeHus auoasl VD1 u

VD3 otkpertel, a tuoasl VD2 n VD4 — sakpertsl. [IpoTekaer Tok i, = Yuz Y

R, +2rmn R,
B teuenun orpunatensHoro noaynepuoaa auoasl VD2 u VD4 — otkpeitsl, a VD1

. U . .
1 VD3 — 3aKkpBITBI ¥ IPOTEKAET TOK i, , = R—2 =i, ¥ COBIIAJAET C HANIPSDKEHUEM TOKA |, ;.

H

MakcumanpHOE HalpsKeHUe Ha Harpy3Ke He JTOJDKHO HpeBbIaTh Ugsp max
BpIOpaHHOro THMNA A10Aa Usp max > Uy max-
OcranbHBIE COOTHOIICHHS MEX Ty TTapaMeTpaMH MOCTOBOW U JIBYXITOJIYTIEPHUOTHON
cxeM coBranaroT. [loctosunas cocrasisaromas Ug=2UB/IT.
Koadunuent mynscanuu K.=0,67.
MocToBas cxeMa UMeeT CIIeAYIOIINE TPEUMYIIIECTBa Mepe]l CXEMOU CO CpeTHeH
TOYKOM:
1. MeHbIMe rabapuThI U BEC;
2. BJIBOE MEHBIIIC HAPSHKCHUE MEXKY BBIBOJAMU BTOPUYHON OOMOTKH TSI
TIOJTYYCHHUS 3aJaHHOTO BBITPSMIICHHOTO HAIIPSKCHHUS.
3. BJIBOC MCHBIIIC HANIPSDKCHUE HA BCHTHIIC.
HenocratkoM siBisteTcst OOJIBIIOE KOJIMYECTBO BEHTHIIEH.
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Brauarne moioxuTenpHOro nosynepruoaa BXoaHbIM HanpspkeHueM Uy, nuox VD1
oTKphIT, a o VD2 3akpeiT. Kongencarop C; ObICTpO 3apspKaeTcs 4epe3 OTKPBITHIN
nuon VD1 no 3Hadenust Uy, max. B MOMEHT BpeMeHHU t; Koria BXOJIHOE HaIPsKEHUE
CTAaHOBHUTHCS OOJIbIIE HANPsDKeHH Ha KoHaeHcaTtope Cq, nuon VD1 3akpeIT n
KoHJeHcaTtop Cy CTpeMUTHCS pa3psAaUThCs Yepe3 Harpy3ky Ry.

Brauarne oTpuniateabHOro Mmojynepuoia BXoaHoe HanpsbkeHne Uy, OTKphIBaeT
nuon VD2, a VD1 ocraetcs 3akpbiThiM. KonnercaTop C, OBICTpO 3apsiKaeTcs 4epes
auon VD2 no 3naueHust Ugyy max. B MOMEHT BpeMeHHU t 1uoa VD23akphIT U KOHIEHCATOP
C, HaumHaet pazpsikarbest uepes Harpy3ky Ry, Ua= Ugo max, U= Usxomax-

HanpsikeHne Ha Harpy3ke paBHO CyMME HaIlpsOKEHUN Ha KOHJIEHCATOpax
U=Uc1tUc = 2U 0 max.



HechMeTpanaﬂ CXeMa YABOCHHUSA HAIIPHKCHUS

B TeueHuu oTpuaTeIbHOTO MOJIYNEPUOaa HAMPSKEHUSI BTOPUYHON 0OMOTKH
BeHTWIb VD1 oTkphIT, a VD2 3akpsiT. KongeHcaTop 3apsikaeTcst yepe3 OTKPBITHIN
BeHTW b VD1 110 ammuiutyHOro 3HayeHus. B cnegyronieM nonoKuTeabHbINA
noJIynepuo oTKpbiBaeTcs BeHTub VD2.

Konpnencarop C, 3apsbkaercs uepe3 OTKpbIThIN BeHTHIb VD2 10 ya1BOeHHOTO
aMIUIUTYTHOTO 3HAYEHUSI.



