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Llens paboThl — 3HAKOMCTBO C Pa3/IHYHBIMH CXEMaMH BBINIPAMUTEEI,
CHATHY HX XdpPaKTEPHCTHE,
|. Kparkue cBe/leHHS H3 TEOPHH.
Jna paboTel paaHO31eKTPOHHEIX YCTPOHCTB TpeOyeTca NOCTOSHHBIH TOK C
pasnHYHBIMHA HanpsxkeHuamu. [Ing npeobpasosanus nepeMeHHOro TOKa B
NOCTOAHHEIH IPHMEHSAIOT BEITTPAMHTENH.

bnok — cxeMa BeIMpAMUTENs NpocTeiilllero THNa noxasana Ha puc. 1.

Cunosoii TpaHcgopMaTOp NOBBILLIAEST MK IOHMKAET HANPAAKEHHE CETH
NEePEMEHHOND TOKA J10 BEJIHYHHEL, HeODXOMUMON 1S NoJyUeHHs 3a1aHHOTO
NOCTOSHHOTO HANPAKEHUA Ha BEIXOJE BRIMPAMHTENS.

QJIEKTPH'-]EC}E Hi BEHTHIEL, MPOITYCKad TOK TOMEKO B OOHOM HAMPABIEHHH,
obecneurBaeT BLIMPAMIIEHHE.

Craaxusarouiuil UILTD YMEHBIUAET NepPEMEHHBIE COCTABASIONHE
(mynbcaliio) BHMPAMIEHHOIO TOKA.

Harpyska — norpe6uTent s3Heprii NOCTOAHHOTO TOKA, MPEICTaB —
nsrowmni coboil, Hanpumep, MEeKTPOHHBIE JIAMILIL HIIH TIONYTPOBOJ —
HHKOBEIE NMPHOOPEL.

B obuiem cnyuae neficTeie moboro BEINMPAMHTENLHOTO YCTPOiicTRa,
HMEIOIIEr0 BEHTH/Ib W CrIaKHBAIONINI (HIBTP, CBOAHTCA K CAEIYIO —
mwemy. Tox B BeTBH, coflep#aiMii BEHTHIL, NPOTEKAST TOIBKO NPH ONHO
NONAPHOCTH NePEMEHHOTO HANPAKSHNUA H HMeeT (GopMY OIHOMONAPHBIX
HMITY/IBCOB.

HacToTa nOBTOPEHHs HMNY/LCOB ONPEIeNAeTCA HacTOTOl
BRITIPAM/ISEMOTO HANPSXKeHus, GopMa HMITYJILCOB — PEaKTHBHOCTHIO,
cTOsILE HA BLIXO/E BRINPAMUTENA, 4 HX ATHTEILHOCTE — PeKHMOM paboTsl
soinpamuTend. [TocTosHHbIH TOK HA BBIXO/1E BLIPAMHTENS ONpeieNnseTcs
COCTARAKOIIEH HMITYILECOB TOKA Beex a3, 3anaqeil criaxHBalOILero
GpUNLTpa ABNAeTcH (GUNLTPALNA ePEMEHHBIX COCTABIAIOIIMX HMMYIILCHOTO
TOKa ¢ TeM, 4To0bIMpeieIbHOM Clydae 4yepes CONPOTHBICHHE HAIPY3KH
NPOTEKANA TOIBKO O/IHA NOCTOSHHAN COCTABNAIONIAS BEINPAMIEHHOIO TOKA.

Brimpamuieagible yeTpoiicTBa MOMKHO KNaCCH(HUIHPOBATE 110 PALY
NpPH3HAKOB.

Oun penarca:

a) N0 THIY BEHTHNS — HA 3/IEKTPOHHEIE (KEHOTPOHHBIE ), HOHHLIE
(TMDT}}DHHHME:, THPATPOHHBIE H JIP. ) H MOIYTIPOBOJHHKOBEIE ( CeleHOo —
BBIE, KpEMHEBbIE, TEPMAHHEBbIE H D.) ;

0) no xapakrepy Harpy3ku /Ui NEPEMEHHBIX COCTAB/IANIINX
BBINPAMIEHHOTD TOKA: YHCTO AKTHBHAS HArpPY3Ka; Harpy3Ka, HauHHAKLIAACH
€ eMKOCTH; HATPY3Ka, HAUHHAIOWIAACS C HHAYKTHBHOCTH (BBITPAMHTE]D C
OMHYECKOH, eMKOCTHOH M MHAYKTHEHON Harpy3akoH) ;

B) M0 YHCTY BRINPAMISEMBIX (a3 — Ha oAHOda3HbIe, ABYX —
thazHble, TpexdasHeie H T, ;




I) IO CXEME — MOCTOBbIE, C YMHOKEHHEM HaIPsSKEHHS, C npome —
HYTOYHBIM NpeodpasoBaHHEM MO YacTOTE K T. 11, ;

/1) 110 MOLIHOCTH BBIMPAMIEHHOTO TOKA — Ha MAJIOMOLIHEIR ( mo
100 Br), cpenneii mommoctn (mo 5000 Bt) u Gonbuioii MommoCTH
(ceeiure 5000 BT) ;

€) [10 YaCTOTe BRINPAMIAEMOro TOKA — HA HH3KOYACTOTHBIC (50 I'm),
¢ NoBbIIeHHOH YacToToii (1o 1000 I'u) 1 BEIcOKOYacToTHEIE (cBBime 1000
I'u);

) TI0 HANPAKEHHIO BHIIPAMIISEMOTO TOKA — HA HU3KOBOILTHEIE
(no 250 B), cpeanero nanpsokenns (1o 1000 B) 1 BRICOKOBOJIBTHEIE
(cebiure 1000 B) ;

3) 10 pexumMy paGoThl — Ha yeTpoiicTRa, NpeIHa3HAYEHHbIE 115
ATHTENBEHO M KPATKOBPEMEHHO BKUTIOYAEMOM HATPY3KH, [/ HMITY/IBCHO#
Harpy3KH H T. A.

lIpn onpenenennu uncna (a3 BENPAMASHHA ClEIYET HCXOAMTE H3
COOTHOWIEHHS M = p*q , rae p — yucno PasHbx 0GMOTOK BTOPHYHO! enH
TpaHcopMaTopa, 4 q paBHO HITH eJHHHLIE HIH ABYM, B 3aBHCH —

MOCTH OT TOrO, OJIMH HIIH [Ba pasa 3a nepuon pabotaet 3Ta (pasnas
obmoTka. Hampumep, npu tpexdasuom TpancopmaTope B cxeme
JlapuoHoBa, nmetoleli miecTs BeHTeNel, HMNYIBCH TOKA B KaXKI0H thazHoit
06MOTKe mpoTekaloT 1Ba pasa 3a nepuo. [TosTomy s Hee
m=6,Takkakp=13,q=2,

B cxemax BenpaMuTENneil ¢ yMHOMKEHHEM HANPSKEHHS MPOHCXOANT
OMHOBPEMEHHO KaK BBINPAMIICHHE HANPAKEHNA, TAK H ero yMHOKeHHe B K
pas.

Bei6op Toit unK HHOM cXeMBI BEINPAMIICHHS 3aBHCHT OT 0COGeH —
HOCTe#i TOr0 pajauoycTpolicTBa, KOTOPOE MHTAETCA OT BLINIPAMHTENA, a
TAKIKE OT CIOXKHOCTH NMPHMeHAEMOro O/l0Ka nuTaHus. .

Bo MHorux cny4asx sei6op cxeMbl BEIpAMACHHS onpeenseTcs
HEOOXOJHMOCTEIO TOJTYYHTE HAHMEHBIIHE Pa3sMEPHI BEIIPAMHTENS, ero
HanGonbmit KT1JL, nomyctumyso myjscanuio BEIMPAMIEHHOTO TOKA B
coueTaHHK ¢ Hanbo/Iee NPOCTEIM QHITLTPOM H PALOM APYTHX COOOPaKEHHI.

Hanpumep, cnemyer y4uTBIBATE BOIMOKHOCTE H uenecoobpazHoCcTh
BBIMOTHEHHA NONONHHTENLHBIX o5MOTOK M AONOIHATENLHEIX OTBOIOB OT
efMOTOK B TpaHcopMarope.

BoJIBIIHHCTBO MATOMOMIHBIX BEIPAMUTENeH VTS THTAHHA AHOIHBIX
uenei JlaMn | KOIEKTOPHBIX Lerneii NOTYIIPOBOIHHKOBBIX TPHOOB B
YCHIHTENAX, IPHEMHHKAX H T. 1. paboTaeT Ha HATPY3KY ¢ eMKOCTHOI
peakumei (T.e. GHILTP HauMHAETCH ¢ emKocTH). Takas cxema BRIMPAMHATES
MPH CPaBHUTENBHO MAJILIX paiMepax (pUIbTPa JaeT Mansiii KodhQuIHeHT
Ny/ILCALHHA BLIMPAMIEHHOTO HATIPS/KEHHS, YTO BEChMa BaskHO [ paboThl
YCHITHTe IeH.



Pasnu4yHble CXeMbl BuIpAMHTENEH.

a) OgHodasHas cXema BbINPAMUTENA.
[TpuniMnuansHas cxema oHO(a3HOTO BEIMPAMHTENS NIOKa3aHa Ha PHC.

2

[IpH BKIIOYEHHH BRIMPAMUTENSA B CeTh (HAYANEHOS HANPAMKEHHE HA
3aMMax KoHaeHcaTtopa C paBHO HYNIO) Yepe3 BEeHTHIIb TOTedeT TOK JIHIIb
TOrAa, KOraa HanpsKeHHe Ha anoje OyeT noJoKHTeNbHBIM (MOMEHT L1 Ha
puc. 3). Ilo Mepe nporekanns ToKa Yepe3 BeHTHNL KoHueHcatop C Oyaer
3apAKATHCH, HANpOKeHHE HA HeM OyaeT Bo3pacTathk. Korna HanpskeHHe Ha
KOHIEHCATOpE CTAHET PABHBIM HANPKEHHIO HA BTOPUYHOIH 06MOTKe
TpanchopMaTopa, TOK Yepes BEHTHIIb NPEKPaTHT-CA. 3apsKeHHbINA
KoHaeHcarop Oyner paips —

HATHCA Yepe3 CONPOTHBIEHHE HATPY3KH.

Ecni Tox BeHTHIIA NPEBBIAST TOK HATPY3KH, TO KOHIEHCATOP
JapaiKaeTcs.

Ecnu e TOK BEeHTHIA MEHBIIE TOKa HATPY3KH HIM PABEH HYJTIO, TO
KOHJIEHCATOP Pa3pakKaeTcs.

[Tpu HyneBOM TOKE BEHTHJIA CKOPOCTh CIIaJaHMs HANpAKEHHs Ha
HArpY3Ke onpejensercs NocToaHHoi BpeMeHH T pap = CR.

ITockonbKy 3Ta NOCTOSIHHANA BPEMEHH BEITHKA, TO 33 BpEMA pa3paja,
KOTOPOE HECKOJIBKO MEHBILIE NepHo/jia NepeMeHHOro HaNPIKEHH,
HanpsKeHHe Ha KOHJIEHCATOPE YMEHBIINTCH He3HaunTensHo. Cnenyio —
as MONOKHTENBHAA NIOJMYBOJIHA TAKKE OTKpoeT BeHTHIb. Ho Tak xak Ha
KOHJIEHCATOPE COXPAHHAOCH THAYHTENRHOS MONOMKHTENLHOE HANPS —
JKeHHe, TO OTKPOeTCs BEHTH/Ib He B MOMEHT t2 , & HECKOJIBKO 03%Ke, B
MOMEHT 13 , KOT/J1a HanpsAKeHHe Ha BTOpHYHOH 06MoTKe Tpancdopma —
TOpa NPEeBLICHT HanpskeHue Ha eMkocTH C.

[To mepe HaKOIMJIEHHs 3apsa KOHIEHCATOPOM Yroll OTCedKH dyner
YMEHBIUIATECA ¥ B YCTAHOBHMBIIEMCA peKHUMe depe3 BeHTHIL Oynet
NPOTEKATE JOCTATOYHO Y3KHE HMMYJILCH TOKA, 10 hopMe GIu3KHeE K
KOCHHYCOMAANEHEIM. OKOIO OCHOBAHHA 3TH UMITY/LCH! JOCTATOYHO KPYTHl H
MOITOMY Pa3HHLA MEKIY ITHTEIBHOCTBIO HMITY/IBCA TOKA M BpEeMEHeM
3apaia HeBENTHKA M YACTO PA3THHHA MEXIY HHMH He JenaloT,

B ycTaHoBHBLIEMES peskMMe HanpskeHHe Ha KoHaeHcaTope C u TOK B
Harpy3o4HoMm conporusnenu R m3menstotes cornacHo kpusoi ABDF
(cm. puc. 3 ). Tok uepes BEHTUIb NPOTEKAET TOJIBLKO B TOT IPOMEXKYTOK
BpEMEHH, KOT1d MTHOBEHHOE HAlpsKeHHe Ha 3aKHMax TpaHchopMaropa
DoMbIIe HANPSKEHHS Ha 3aKUMax KoHaeHcaTopa. Kak BiuHO U3 KPHBBIX,
ITOT NPOMEKYTOK BPeMeHH 3HaYHTeNbHO MEHbIIIE MOoyAIepHOa, T.€.
BRITIPAMHTENEL paboTaeT B pEKHME OTCEUKH TOKA,



BeixoiHOe HanpsKeHHE [MyJIbCHPYeT 0KoJNo cpeaHero sHavenus U,
Otceuka Toka onpeenseTcs BeIHYHHOH MOCTOAHHON cocTarngomel
HanpsxeHns Ha Konaencarope Us

Ha pruc. 4 nokaszan pexnm padoTel ¢ 0Tce4K0if aHOAHOIO TOKA.

B oanogasHoii cxeme BRIIpAMHTENA TPAaHCHOPMATOP HMEET OHY
BTOPHYHYIO H OJIHY MEPBHYHYIO 00MOTKY. POpMEl TOKA W HANPAKEHUA
BTOpHYHOH 0OMOTKH NOKa3aHbI HA PHC. 5.

Tok i1 HECHHYCOHJANIEH W COCTOHT W3 MOCTOAHHON cocTasnsiommei fo,
nepeMeHHOH COCTaBNAOMEH OCHOBHOH YacTOTHI H pasia rapMoHuK. Tok
BTOPHYHOH ODMOTKH COBMANaeT ¢ TOKOM BEHTHIIA.

B uenu nepeuyvHO# 06MOTKH HeT HeTouHHKA mocToaHHoi IJIC 1 ver
peHTHNel. TTosToMy TOK nepBHYHOI 0GMOTKH He MOMKET COOepPKATE
NOCTOAHHOH cocTaBaawowei. [lepeMerHan e cocTapaAloOlIas TOKa
BTOpHYHOIH 00MOTKH TpanchopMHUpYyeTCS U NEPeXoIUT B NEPBHYHYIO
0DOMOTKY, YBe/IH4eHHOI B N pa3, rie n — koadduument Tpancdopma —

LIFH.

Toxk B nepeu4HOi 00MOTKE HMeeT Ty e hopMYy, 4TO H TOK BO
BTOPHYHOH C TOH pasHulei, ¥TO B NEPBHYHONH 0OMOTKE OTCYTCTBYET
NOCTOAHHAH COCTABIAIOINAS,

Onnodasnas cxema BechbMa TPOCTA, OHA CONEPAHT HITL OOHH BEHTHIb,
O/IMH KOHIEHCATOp H NMpocTellni TpancopMaTop.

K ee HenocTaTkaM OTHOCATCH: HH3KOE HCNOJIb30BaHue TpaHchopmMaTopa,
OTHOCHTEJIBHO BhICOKOe 00paTHOE HApMKEeHHE Ha BEHTHIIb, 04eHb DoblIHne
NyJNbCALIMH BBIMPAMICHHOIO HANPMKESHHA H HH3KaA MX YacToTa. JTy cXemy
NPUMEHAKT, KaK [PaBHJIO, B MAJIOMOIIHEIK N POCTEHILIMX BEINPAMHTEAX.

0) Jlsyxaznan cxema BEIIPAMHTENS.

[IpuHIMnuanbHas cxeMa AByX(rasHOro BRIMPAMMTENA NOKa3aHa Ha pHC.

6.

B a10it exeme HenonsayroTes obe NoayBOIHE NepeMeHHOro Hanps —
#eHnd. B peaynbrate HanpaykeHHA HA KaxK 10 NOJOBHHE BTOPHYHOH
o0MOTKH TpaHcdopMaTopa, NpeacTaBIAomeH oTaenpHYy10 thasy, OyayT
CABMHYTHI Jpyr K apyry Ha 180.

Tax kaxk Tok HEpEel BEHTHIE MOXET INMPOTEKATE TONBKO B TOM myqae,
KOTOa ero anod NonoAHTENEH M0 OTHOLUEHHHED K KaTo4Y, TO ¢ H3IMEHE—HHEM
MONMAPHOCTH HANPSIKEHHA HAa BTOPHYHEIX 0OMOTKaxX TpaHchopMa ~Topa
MepBblii H BTOPOi BeHTHIN OyayT paboTaTk NooyepenHo.

Hanpsoxenue Ha konaencatope C H TOK B HATPY304HOM COMPOTHBIEHHH
R uamenstoTes cornacHo kpusoit ABDFMN (puc. 7).

Kounpencarop C 3apsiaeTca HMITYJIECAME TOKA JBa pasa 3a nepHo
NepeMeHHOT0 HATIPSAKEHHS U TOITOMY BRIXOHOE HANPSKEHHE MY.IbCHPYET
B [1Ba pasa 4aile, 4eM B ojHo(ha3HOM cxeme, T.€. C HaCTOTOH B /iBa pasa
Gonbluei YacTOTE NEepeEMEHHOID HAMIPAMKEHH.



Tox kaxnolt dasopoit 0GMOTKH COBNaNaeT ¢ TOKOM COOTBETCTBYIO -
IEro BEHTHIIA.

Kax el u3 Tokos BropuuHOil 06MOTKK TpanchopMupyeTes B
MEPBHYHYIO.

Ecnu 661 paboTana TONEKO 0/1Ha W3 BTOPHIHEIX 06MOTOK, HampumMep,
[,T0 B nepBuHOit 0OMOTKe TpaHchopmaropa nomyumics 6sl TOK i, 1o
(popmMe coOTBETCTBYIOILMI TOKY ini, a o BenwauHe pasHsiii In * n (nlo - -
MOCTOAHHAA COCTABNSAIOLIAA TOKA, laBaeMan oIHoil dha3oil).

Ecnu 681 paborana TonsKo oAHa BTOpas MONOBHHA BTOPHYHOH 06MOTKH,
TO TOK NMepBHYHOH 0OMOTKH i HMen OBl TV XKe GopMy, 4TO 1
In, Ho Bbin 661 caBUEYT MO Bpemeny Ha 180 u Hanpag/ieH B NPOTHBO -
MOJIOKHYH CTOPOHY, TaK Kak 0OMOTKa 2 [aeT 1Mo OTHOWEHHK K 06MoT~Ke |
MPOTHBOMOJOKHO HAMIPABICHHBIC AMIIep~ BHTKH.

Tokn [u*nn lx*n pagHe! Mexy coGoi 1 NpH BRYHTAHHM AAFOT HYIL. B
MepBHYHON 0OMOTKE N0ITOMY [IPOTEKAET TOK, B TOUHOCTH
BOCIPOH3BOJALLHE (QOpMY TOKa BTOpH4YHOI obmoTky (puc. 8§), Ho
MOBTOPAIOLIHIACH /1Ba pasa 3a MepHojl — OJIHH pa3 B OHY CTOPOHY, APYToi
paz B NPOTHBONOIOKHYIO,

HpyxdasHas cxema HECMOTPA HA CBOH HEHOCTATKH (OTHOCHTENLHO
HH3KO€ MCMoNb30Banne 00MoTOK TpaHchopMaropa, HeoGX0IMMOCTE B IBYX
BTOpHYHBIX 00MOTKax TpaHchopMaTopa HIH B 0HOi 06MOTKe Ha
YABOEHHOE HATIPSKEHHE C BBIBOJIOM OT CpefHeH TOYKH) ABJIAach 10
NocleHero BpeMeHH caMoil pacnpocrpaHenHod. OHa npuMenseTcs B
BBIIPAMMTENAX MAJIOH MOIIHOCTH JUIA NUTaHHA PHEMO-TepeaaioLei,
H3MEPUTENLHOM H APYroi paguosneKTPOHHOMN annaparypsl MpH cpeHHX
BBIMPAMHTENEHEIX HATIPAKEHHAX,

B) MocToBas cxema BRINPSAMHTENS,

B MocToBO#M cxeme BeinpaMuTens (puc. 9) npuMeHeHs! 4 BeHTHNA, a
TpanchOpMaTOp HE HMEET cpefHeil TOUKH.,

BenTuin coeqMHEHBI B BHIE MOCTa TAKHM 00pa3oM, 4TO NpH
MONOKHTENBHOH NHKE MepeMeHHOr0 HANPAXKEHHs, CHHMAEMOTO ¢
TpaHc(OpMaTOpa, TOK MpoTeKaeT Yepes BeHTHAN | U 3, a npH nuKe Apyroii
NOIAPHOCTH TOK OY/IeT NpoTeKaTh Yepes BeHTHIH 2 1 4.

Ha Beixone MOCTa HMITYJIBCEI TOKa HMEIOT OJIHY H TY K€ MOIAPHOCTh, BO
BTOPH4YHOI OOMOTKE HMIY/IBCEI TOKA HMEHOT PAa3HYIO MOJIAPHOCTE.

Konpencarop C nonzapsikaeTcst HMITYIBCAMEH TOKA JIBA pasa 3a NepHo
NepeMeHHOT0 HANpPsKeHHA | [TO3TOMY TaK e, KAK H B NpeblIyIeii cxeme,
BRIXOJIHOE HaNpsAKEeHHE My TbCHPYET B JIBa pasa yallle, 4eM B ogHoda3Hoil
cxXeMe, T.e. ¢ 4acTOTOH, B ABa pa3a Goneweit HacTOTH MEpeMeHHOTO
HATIPAKCHAA.

Toku B MocTOBOH cxeMe nokaszassl Ha puc. 10

JlocToHHCTBA MOCTOBOH CXEMBI:




1) BO3MOXKHOCTH NpAMeHeHHA 06bIMHOTO ofHOda3Horo TpaHcdopmaropa
fe3 BEIBOIA cpenHell Touky;

2) Hanps:KeHHe BTOpPH4YHOH oOMoTkH TpaHchopmaTopa B ABa pasa MeHblle
HaNPSKeHUS MEATY KOHIAMH 0OMOTKH ABYX(a3HOTO BRINPAMHTENA 118
3a[JaHHOTO BEITPAMJICHHOTO HANPAKEHNS,

3) obparHoe HaNpsKEHHE HA BEHTH/L B [IBA pa3a MeHBIIE, YeM B 00BI4HOMH
neyxdaznoi cxeme;

4) xopoluee HCHoObL30BaHHe 0OMOTOK TpaHchopMaropa;

5) oOTCYTCTBHE BRIHYKIEHHOIO HAMarHHYHBaHMA.

HemocTraTkn cxeMbl:
1) HeobXoauMMOCTh B TPEX M30JHPOBAHHBIX TpaHcdopMaTopax HakKana; gu-i ﬂ'—’H"FP”'
2) HeoDXonHMOCTE NPHMEHATE BEHTHIIH ¢ MankM Ri, Tak kak Tok
NpOoXOIHT YEPE3 NBA BEHTHIA MOCNEeNOBATENEHO,
3] SHAYHTENIBHBIC MY ILCALHH BH‘I’[]JHM.I]!’.‘HHO]"D H&HPH}K'E:HHH .

Cxema MOXeT NPUMEHATECS IS BRINPAMIICHHS CPABHUTEILHO
HeOONBIIMX HANPAAKeHHil. DTa cXeMa ¢ NONYIPOBOAHHKOBEIMH BEHTHIAMM
MPUMEHAETCA CEHYAC OYeHb IIHPOKO B BLINPAMMUTENAX CpejiHel H Manoii
MOIIHOCTH.

r) Cxema BeIIPAMHTENA C YIBOCHHEM HANPAKEHHA,

Cxema BRINPAMHTENA C YABOSHHEM HanpskeHus (puc. 11) cocTouT U3
ABYX COEIHHEHHBIX MOCAE0BATENBHO OAHO(AIHEIX BEINPAMHTENEH,
paboTarolMX Ha eMKOCTB, IpHYeM 1A 000UX BEMPAMHTENCH HCMOAB3YETCA
0/iHa BTOpHYHAaA o0MOTEA.

Onun u3 dasHex BenpamuTened obpasosaH BeHTHIEM Bi u
koHaeHcaropoM Ci.

Jpyroii BRINpAMHTENL HCMONBIYET TY Ke BTOPHUHYI0 00MOTKY H
obpasosan BeqTHjem B2 u koHneHcaropom Ca.

Benrtune POTHBOIMOIOAHO BEHTHMO B1 , Mo3ToMy NONAPHOCTE
HanpskeHnd Ha KoHjencaTope Cz HHas.

C BBIXO/a BRIMpAMHATENA (TOUKHA & ¥ d) CHUMAETCH CYMMa HaNpaKeHHH
00OHX BEIMPAMHUTENEH, T.6. IBOHHOE HANPAKEHHE.

Korna HanpskeHHe Ha BTOPHYHOH 00MOTKE HMEET TaKyH NOJAPHOCTS,
YTO [1_JIF0C NOaYYaeTcs B TOUKE €, 4 MHHYC COOTBETCTBEHHO B TOYKE N, H
OIM3KO K MAKCHMYMY, dYepes BeHTis B1 uier Tok, nojjapsxalonuii
kounercarop Ci (puc. 12)

[Tpu o6paTHO# MONAPHOCTH NEpeMeHHOro HaNpSKeHNHs Mo3apaKaeTcs
koHgeHcarop C: uepes BeHTHIE B2 .

Ha puc. 12 uzoGpakeHo HanpaxenHe Ha konjaeHcarope Cz; Uz otnoskeHo B
obpaTHY1O0 CTOPOHY, T.€. nocTpoeH rpaduk - Uz,




Jnd onpeneneHna nosHOro BeMpAMIeHHOTO Hanpaxenus Us HymHO
CIIO¥HTH MTHOBEHHBIE 3HAYEHHA HaNpsaKeHHA Ha KoHaeHncaropax Ci u Ca,

HYJIBCE[IHH HANpAMCHHA Ha HArpy3Ke [MpOoHCXOAHT C YacTOTOH
fo = 2fc, kax 2TO MMeeT MecTO NpH ABYXhA3HOM BEIMPAMICHHH TOKA.

Ilo BropruHo#i 06MOTKe TpaHC(OpMATOPa MPOTEKAKT KaK HMITYIBCh
TOKa BeHTHNA By, Tak u BenTHAA B2 , mosTOMY TOK 12 He HMEeT NOCTOSHHOMH
COCTABMAMLLICH.

CxeMsl BRIMpAMICHNA C YIBOCHHEM HANpAKeHHA NpHMeHsoTes nubo nas
NoJy4eHHs BBICOKHX HanpssxeHunii (1-:-5 kB) , nnbo ana nonyyeHus cpeHUX
HAaNPAXKEHHA NPH CPABHUTENIBHO HH3KOBONLTHOM TpaHchop -

Marope.

anEE,H.EHﬂHE CBEIEHHA O JOCTOHHCTRAX H HENOCTATKaX CXeM, 4 TaKHe
0 MPHMEPHEIX 00NacTAX UX MPHMEHEHHA HEe ABNAHOTCA HCUEPILIBAFOMIMMHA
Bribupas cxemy BBINPAMHTENS, HALO B KOXIOM KOHKPETHOM Ciytae
YYHTHIBATH YCIOBHA IKCIUTYATALIMH H HATHYHE BEHTHIEH TOr0 HIH MHOIO
BH/IA B MPOMBILUIEHHOM H3roToBneHuH. OKoHYATeNLHBIH BEIOOP CXeMbl
MOKeT OBITE cie/laH nocJe noacyera peca H rabapuToB BAPHAHTOB BCETO
BEITMPAMHTENBHOIO YCTPOIiCTEA.

[MapameTprnl BLIMPSIMMHTEIS.

a) Ocnorroil napaMeTp BeIMpaMHTeNs — 310 ero K.ILJL

' LU
p=too _ A (1)
£ LU +ppdy R+ Ing + Ly + Fe
rue:
B =kt - BBINIPAMIICHHAA MOUIHOCTH uhocny Sbigeiges o0 o
B=F+P+P, - noTpebnsemMas MONIHOCTE "eirdyre)
P =R - MOIIIHOCTh, pacceHBaeMas Ha aHOJaxX BEHTHIEH;
P - YAC/I0 BTOPHYHBIX 0OMOTOK TpancdopMaropa,
P, = [y, Pt If;r,,f,ﬂ + F. - MOLIHOCTB, Tepsiemas B TpaHchopmMarope;
” - YHCIIO NepBHYHBIX 00MOTOK TpaHcopmaTopa;
Lieky - aexTHBHEIE 3HAYEHHA TOKOB B TIEPBHYHOH H BO
BTOpHYHOH oOMoTKax TpaHchopMaTopa
ry Py - AKTHBHBIE COTIPOTHBICHHA (a3 NepBHYHOH H
BTOpPHYHOI 06MOTOK;
P - IOTEPH B cepleYHHKe TpaHc(opMaTopa.

6) BaxHpIM napameTpoM sBnfeTcs KodphuLHeHT nyabcanny.



U, H(8,m)

T e @
[f]- O Mbl
[c]- Mukpodapans
[f]- repays
rie

U, - aMIUIATY[a NepeMeHHOH COCTABNAIONICH HANPAKEHHA HA HATPY3Ke;
U, - MOCTOAHHAA COCTABNAOIIAA HATPAKEHHS Ha HAIPy3Ke.

B) boneoii npakTUecKHil HHTepec NpeICTaABNIAET peaKiHs
BBINPAMHUTENBLHONO YCTPOHCTBA HAa H3IMEHeHHe HaIrPy3KH, XapakTepusyemas
0OBIYHO KPHBOH, MOKA3BIBAIONICH 3aBHCHMOCTE MocTosHAOrO Hanpsxenna Uo
Ha HArpysKe OT BeTHYHHEI MOCTOAHHOrO Toka lo B Harpyske.

3Ta 3aBHCHMOCTB BaXKHa JUIA OLEHKH Ka4uecTsa paboTel BHIMPAMHTENS, TaK
KaK T4 HArpPy3Ka BRINPAMHTENS PEIKO OCTaeTCd NOCTOAHHOH H Ha3LIBaeTCH
HArpy2049HOH HIH BHEIHEH XapaKkTepUCTHKOH BRIMpAMHATeNA (pHc. 13)

3nece Us - M3MeHeHHE BRINPAMICHHOTO HANPSKEHHS, COOTBETCTRYIONICE
MPHPOCTY TOKa HATPY3KH OT lomin D0 Tomax ;

Ush - HOMHHANIEHOE HANPSIKEHHE BRINIPAMHUTENA IPH TOKE HATPY3KH.

Beixoanoe conporuBienne, XapakTepH3yolee HAKIOH HAIPY304HOI
XapaKTEPHCTHKH

A A 3)

I Cmax 1 1} main
ABJIACTCA TAKWKE BAKHOH XapakTepHCTHKOH BhINpAMHTENA.

r) Korna BedTHIb BLIMPAMHTENBHONO YCTPOiCTBA NPOBOAMT TOK, HA HEM
co3naetcsa Hebonblloe nafeHue HanpsokeHus. Korna jke BeHTHIb TOK He
MPOBOIMT, €r0 MEKTPOARI MOTYT HAXONHTLCA 110]] HANPAXKEHWEM, PABHBIM
CYMME ITHKOBOI'O 3Ha4eHHA [PHI0KEHHOMN0 HaNpakKeHHd NepeMeHHOro TOKa H
HaNpsKeHHA Ha HArpy3ke.

CnenoBaTenkHo, BEHTHIE JIO/IKEH BRIEPKHBATE OONblIOe 06paTHOE
HanpmkeHue. [loaToMy Halo BEIOHpAThL BEHTHIIH, HCXO/M H3 MAKCHMAILHOrO
ofpaTHOro HaNpPAKeHUs.

IMpadoananuTHyeckunii MeTos pacyeTa BLINPIMUTENEH




DTOT METOA paciera OCHOBAH HA COOTHOILEHHAX, XaPaKTePHEIX JUs
pexuma paboTsl BLIMPAMHTENS ¢ HEKHEell 0Tceukoil Toka BeHTHIS.

Yron oTceukn sBiseTCA BETHIHHOIN JNIA XapaKTEPUCTHKHA PeAHMa
paboThl BEITPAMHTENS, TAK KAK BCE HHTEPECYIONIHE PACHETUHKA BEIHYHHE]
CBA3AHEI C YIJIOM OTCEYKH JOCTATOYHO MPOCTRIMH COOTHOLUIEHHAMH.

3apaHHble A pacyeTa BETHMHHE CBA3aHEI C YITIOM OTCEUYKH YPABHEHHEM

o nrl {4)

mR, mU,

A=1gf -0 =

raoe:
i

R, = = - CONpPOTHBJIEHUE HATPY3KH BEITPAMHTEIS,;
]

m - yHcnio (a3 BEIMPAMHTEIH;
r - MOJIHOE COTIPOTHRIEHHE (hasbl;
é - YIoJl OTCeYKH;

¢=Ri+rp,

rae:
- BHYTPEHHEE COMPOTHBICHHE BEHTHIIA;

- conpoTuBiaeHue oOMOTOK TpaHchopmaropa,
npHYeM

frp

Fp = 0

rie 7 - aKTHBHO€ COMPOTHB/ECHHE BTOPHYHOH 0OMOTKH
TpaHchopMaropa;
” - @KTHBHOE COTIPOTHBIIEHHE NEPBHYHON 00MOTKH,

nepecYdTaHHOE BO BTOPHYHYHO;
i - 06BIYHO TOYHO HE H3BECTHO H GepyT OPHEHTHPOBOYHO,

e =(0.1+007)R,, . - 0N8 BRIIpAMHTENEH ¢ MOIIHOCTEIO OT | 1o 10 Br;
rp = (0.08+0.05)R, . - Ang BRIIPAMHTENEH ¢ MomHOCTEIO oT 10 mo 100 Br;
rp = (0.06+0.04)R, - ANs BeIMpAMUTENEH ¢ MolHOCTBIO oT 100 mo 1000 Br;

IMocne koHCTPYKTHBHOTO pacyeTa TpaHcdopMaTopa HYKHO YyTOUHHTh
3HA4eHHel p H BCEX OCTANBHBIX APAMETPOB BLITIPAMHTENA.

Kaxnomy sHayeHnro napamerpa A 6yaeT COOTBETCTBOBATE TOT WK HHOI
¥ron OTCEHEH .

O0B9HO 9T0 ypaBHeHHe peluaioT rpaduveckd. OIHAKO NPH pacyeTe He
OMpe/eNsaoT CaM YToJ OTCEYKH, a NMPeINoYHTAlT HAXOIUTh pacyeTHhIe

/0



Be/THYHHBI, ABAAIOUIHECA QYHKIMAMH YINa OTCEYKH, HEMOCPEACTBEHHO 110
napamerpy A = tg -8,

1. Heficreyrouiee sHaueHHe HANPAAEHUA HA 3aKMMaX BTOPHYHOH
0o6MOTKR TpaHcdopMaTopa ONpeenseTcs H3 COOTHOLIEHHS

= Uﬂ'” UO - -
i ﬁ EWSE B{E}Uu B(J‘{]Uu (5}

3asucumocTs B or A nmpuBenena Ha pHc. 14,

2. Koadduuuenr tpanchopmanin

R

n=—t =21 (6)

U,

rAe Wi H W2 — 9HCIIO BHTKOB [IEPBHYHOH H BTOPHYHOH 00MOTOK
TpaHchopmaTopa.

3. Jnsa seibopa THNA BeHTH/IS HEOOXOIAMO 3HATE MaKCHAMAIBHBI
HMOYNLC TOKA BEHTHITA

L. =2 P4y Q)
m

3asncnmocts F ot A npusesena Ha puc. 14,

[pu Maneix 3navyennax A HafiTi no aToMy rpadHKy TOYHOE 3HAYEHHE
BenuurHe! F(A) TpyaHO, TaKk Kak KpHBaA 3aBHCHMOCTH CTPEMHMTCH B 3THX
yCI0BUAX K DeCKOHEUYHOCTH.

Ynobnee nonwsosathes rpadukom

1
* =D

Toraa
Iy
mar(A)

(8)

Imax =

Ecnu oxamercs, 4ro Ang BeIOpaHHOro BeHTHUNA Imaxy Is , TO HY®HO

NpPHMEHNTE ,J'I]'J}"l"ﬂﬁ THII BEHTH/IA MIH IMOCTABHTH, 1A JENbHO,
(" géa BenTung !
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4. Pacuer Tpancdopmaropa Tpedyer 3HaHHS NEHCTBYIOIErO IHAYEHHA
TOKa BTOpHUYHOHA oOMoTKH TpaHcdopmaropa Iz , npoTexaioiiero yepes
BEHTHIb!

I L]
I, =2 D(A) (9)
Fii

3asncumMocTs D or A Take npuBeneHa Ha pHc. 14,
5. MoiiHocTh, pacceHBaeMan Ha aHOJE BEHTHIS B paccUHTHIBAEMOM
pexHMe, OnpeieNaeTcs COOTHOLIEHHEM

P,=I'R (10)

L]

rae Ri — BHyTpeHHee CONPOTHRIIEHHE BEHTHJIA, ONPEJIE/IAeMoe Ha OCHOBAHHH
€ro BOJILT — aMIEPHOHA XapakTepHcTHKH. OveBuiHa 00A3aTeNBHOCTh YCIOBHSA:

Nif,

6. Toxu Bropu4Hoii H nepsHyHoii odMoTKH TpanchopMaTopa
OTAHYAKOTCA MO GhopMe OT TOKOB BEHTHIIA, TAK KAK K OJHOH 0BMoTKe
MO#eT ObITh IPHCOEIHHEHO HECKOIBKO BEHTHIEH.

Toxk nepeuyHOil OOMOTKH 0JHONONYNEPHOAHOTO BEITPAMHTENS

onpefenaeTcs COOTHOIIEHHEM

I =nI} -1} (11)

rae [: —Tok BeHTHIA MTH BTOpPHYHOH 00MOTKH, OnpeaenseMoii
COOTHOLIEHHEM (9).
Jlis nByxdaznoro BRINpAMUTES

I, :”"'E!n {12}

7. IMotepn B TpanchopMaTope CKIAILBAKTCA H3 NOTEPhL B MeH 00OMOTOK
Pu 1 notepe B cTanu Marautonpoeoaa Pe , mpHuem

1 1
L.=1I i Br +f”?‘,rP”
PacyeT noreps B CTATH MarHUTONPOBOAA BeIyT 1o opmyne
Foy = FeqyGer

roe P, - yOenbHble TOTepH B cTan, B1/kr



GN = BEC CTAIH MariHTONpoBOaa, KI

Jlns onpenenenns BenwdHHB Por OoMKHA OBITH H3IBECTHA BEMHYHHA
HHOYVKIIHH B MACHHTOMDOROME,

8. PasMEpPEI TpaHC(POPMATOPA ONpeIeNs0TCA PACUETHOH MOIITHOCTRIO
TpaHcdopMaTopa

VA, + ¥4
FA - I i
" 2
rue:
V4, =, ,I,U, - BONBbT-aMIIepsl NEPBHYHLIX 0OMOTOK;
¥4, =pn 1,U, - BONbT-aMIlepsl BTOPHYHEIX 00MOTOK;

1. OITMCAHHE YCTAHOBKH

YcTanoBKka BKIHOYAET ;
1) Maker, Ha KOTOPOM CMOHTHPOBAHBI BRIMPAMHUTENH H cTabUIH3aTOP
HaNpPAKEHN;

2) peocTar, KOTOPbIH HCIONB3YETCA B KAYECTBE HATPY3KH,

3) MUITHaMIEpMeTp Ui H3MepeHHs TOKa Harpys3KH;

4) BONETMETP JJI1 H3MEPEHHs HANPAKEHHA HA HAIPY3Ke,

5) ocumnnorpad Ams CHATUA OCIHILIONPAMMA ONPeeeHHs MyIbCauHii.

Brok — cxema yCTaHOBKH M NPHHIMMHAILHAA CXeMa NpeAcTaBneHsbl Ha
puc. 15 n puc. 16.

BeinpamuTenu cobpanel Ha NOMYNPOBOJAHHKOBEIX IHONAX.
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111, 3AJAHHUE
1. CHATE Harpy304HbLIe XapakTEPHCTHKH /1A TPEX CXeM BRINPAMHTENEH

(aByxasHOl cXeMbl ¢ HyJIeBOH TOYKOMH, MOCTOBOH U BRIMPAMHTE!NS ¢
YIOBOEHHEM HanpsxeHua) U, = f(1,)

2. CHATb OCLHINIOrPaMMBI TOKOE B NepBH4HON ofmoTKe TpaHcfopMaTopa,
BO B‘TﬂpH‘IHﬂ-ﬁ GﬁMl}T}ﬂ‘e H B [J1e4ax IHOO0B IN8 BCeX CXEeM
BEINpAMHUTENEH.

3. OnpejenuTs BeTHYHHY NY/bCALHH BEINPAMISHHOTO HAMPAKEHHS npu

TOKaX HArpy3KH s Beex cxeM Beinpsamuteneii ( Im = 25 ma;
loz = 50 ma; los = 75 ma) :

K, = L= 100%
Ul:'

rae Uws - aMIUTHTY/IA NEpEMEHHOI cOCTABNMIONICH HANPAKEHHS ¢ OCHOBHOI
qacToTol nynscanuii;

Us — nocTosHHaA COCTABNAIOLIAA BLITPAMISHHOIO HATIPAKEHNS Ha
Harpysxe.

PaccuuTaTh BRIIPAMUTENS IS 3a0aHHOH HATPY3IKH, YKA3aHHON Ha MakeTe.

Meronudeckne ykazaHHs.
I. B npoiiecce cHATHA HArPY304HLIX XapaKTePHCTHK BEIMPAMHTENEH TOK
Harpy3ku lv w3menats ot In = 100 Ma 10 Imin yepes 10 ma. [lepexmovenne
CXeM BhIMPAMHTeNell OCyecTRINeTCH nepekaoyareneM fii.
Jins 3anncei sKcnepHMEeHTANBHBIX AAHHBIX :

Tabnuna 2 =)
HByxdazHas cxema ¢ HyIeBO# TOUKO I, MA e
3 Un, B e
Neyxdaznas MocToBas cxema IH, MA s
| Un, B C
Cxema ¢ yaBoeHHeM HanpaxeHHA I, MA s
z Un, B oy




iy

[lo pesyneraram sKcnepHMeHTa NOCTPOHTE HATPY304YHBIE XAPAKTEPHCTHKH
Ha OZIHOM rpadyKe /15l BCEX CXeM BHINPAMHTEJIA,a maKae paccrumams ux Suragrele
2. JIna cHATHA OCIHIUIOrPaMM TOKOB B NEPBHYHOH H BO BTOpH4YHOH oOMoTKax
TpaHc(opMaTopa H B MUIIeYaX AHONOB HAAO MOJKIIOYHTE OCHHIIOrpad K
raesgam (1,2); (3,4); (5,6); (7.8); (9,10) (cm. puc. 16).
3. JLlna onpesienieAns BeJIMYHHBL MYNBCAHH OCUHIUIOTPad) MOAKIIONAETCH K
Harpyske. [lepemesHas cocTapIsIONIAA BLINTPIMIEHHOTO HANPMKEHHS
H3MepsieTcs ocuuLIorpadoM, a MoCTOSHHAS — BOILTMETPOM.

4. Tlpu pacuere BuinpAMHTENs onpenendts U, U, 1. .1,.1,.C,

Jlns CHATHA XapaKTEPHCTHK BRINPAMHTE/A HCIIO/IL3YETCA HHANKATOPHAS
naHens, ycTaHOB/IEHHas Ha nabopaTopHOM cTone.
B nannoii pabore ucnons3ytores 2 npubopa.
1 [pubop, cnyxauii 118 W3IMEpPeHHs HANPSKEHHA HA HATPY3Ke.
2, [1pubop, cnyxamuit aAna namMepeHHs ToKa HATPY3IKH.,
[1penens n3mepennii BeIOHpaKOTCA HCXOAA W3 YA00CTBA H3MEPEHHIA.
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