43 PaboTa TpaHcpopmaTopa Noa Harpy3Kowm

Ecam K BTOpMYHOM OOMOTKE MOAKAOYUTb Harpysky, TO MoA
Bosaeiicteanem IC E, B HEN NPOTEKaEeT TOK /. ITOT TOK CO34aEeT MarHUTHbIN
NOTOK BTOPUYHOM OOMOTKM, KOTOPbIA TaKKe COCTOMT M3 ABYX 4acTeu.
Bonbliaa ero 4acTb 3aMblKaeTcA MO CEPAEYHWMKY M HanpaBieHa HaBCTpedy
NMOTOKY, CO34aBaeMOMy B CEpPAEYHUKE MepBUYHON OOMOTKOM, NbITAACb €ro
YMeHbLWMUTb. MeHbLIaA YacTb NOTOKA BTOPMYHOM OOMOTKM, MOTOK paccesaHms
3TO 06MOTKN Dg,, 3aMbIKaETCA BOKPYr HEE MO BO3AyXy. ITOT MOTOK co3AaeT
3/C pacceaHusa Es; BTOPUYHOM 0O6MOTKM

Es; = —jxal5, TAE X3 — UHAYKTUBHOE CONPOTUBAEHUE BTOPUYHON OOMOTKM;
|, — TOK 3TO 0OMOTKM.

Mo BTOpomy 3aKoHy Kupxroda Ana MepBUMYHOM U BTOPUYHOM Lenewn
TpaHcpopmaTopa MOXKHO 3anucaTtb cneaylowme ypaBHEHMA 3NEKTPUUYECKOTO
COCTOAHMA:

Up=—E1—Eathnr;

Uy=E3+Ex—Ln,
rae rl v r2— akTMBHOE CONPOTMBAEHWNE NEPBUUYHOMN U BTOPUYHOA OOMOTKM.

YpaBHEHNS MOXKHO NepenncaThb B C/iefyoLWeM BUAE:

Uy =—Ey + Li( ritjxy) = —Ey + hzy;

U, = £ — b( ratjxz) = Ex= 125,
rae Z;  Z; — NoJIHOE CONPOTMBEHWNE NEPBMUYHON U BTOPUYHO OBMOTKM.

Ecnm npeHebpeyb NageHUAMM HaNpAXKeHUA Ha CONPOTUBAEHUN 0OMOTOK
TpaHchopmatopa (/1z; n 1,2z,), KOoTopble 06bl4HO He npeBbiwatoT 3...5 % oT
HOMMWHA/IbHbIX 3HaYeHWUI HanpaXeHun U; n U,, TO MOXKHO CYUTATb, YTO

Ui=Es nUy,=E

AHann3Npysa 3TN BbIPAXKEHUA MOMKHO OTMETUTb, YTO, MPU MNOCTOAHHOM
3HAYEHUM HAMpPAXKEHWUA Ha MepBUYHON OOMOTKE, MOCTOAHHLIM OCTAEeTCs U
3HAYeHWe MarHMTHOM MHAYKUMW B MArHUTONpoOBOAE TpaHchopmaTopa.
CnepoBaTenbHO, MOMHO CYMTATb, YTO U3MEHEHME TOKA Harpysku
NPaKTUYECKU He BbI3blBAET M3MEHEHWE MarHMTHOroO MOTOKa B
TpaHcpopmaTope.

Pexnum Harpyskm TpaHchopmaTopa MOXKHO OMMcaTb cleaylollei
NIOTMYECKOo CXeMOIr:
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1-4 — onucaHbl BbllWe; 5 — TaK KaK K BTOPMYHOM 0OMOTKE MoAK/o4YeHa
Harpyska, ee 3[1C E, BbI30BET TOK Harpy3ku ; 6 — NpoTeKasa no BTOPUYHOM
0bMOTKe, TOK Harpysku l,, co3gaeT MarHUTHbIA NOTOK @,; 7 — MArHUTHbIN
notok @, OT BTOPMYHOM OOMOTKOW, HaMpaBAeH BCTPEYHO OCHOBHOMY
MarHMTHOMY MNOTOKY @ M ymeHbllaeT ero; 8 — yMeHblUeHWEe OCHOBHOFO
MarHMTHoOro noToka ® npusegeTt K ymeHblieHUto 3AC nepBUYHON OOMOTKM
Es; 9 — cornacHo ypaBHEHUIO PaBHOBECUA HaNpPAXeHWA NePBUYHOM CTOPOHDI
TpaHcdopmaTopa, ymeHblweHne SOC E;, nNpuBeaéT K YBENYEHWUIO TOKA
nepBMYHON 06MOTKK [1; 10 — yBENIMYEHNE TOKA [, MpUBEAET K BO3PACTaHUIO
OCHOBHOIO MarHMTHOro MNOToKa .

Takum o6pa3om, noboe MU3MeHEHME Harpysku [, BbI3OBET TaKoe
W3MEHEHWE MNEepBUYHOrO TOKa [, 4YTOObl MArHUTHbBIA MNOTOK OCTascA
HEU3MEHHbIM.

Ona MarHUTHOM uUenn TpaHchopmaTopa MOXKHO 3anMcaTb ypaBHEHMWe
mariutoasmkywmx cun (MAC) B cnegyowem Buae lhp wy + [ wy = [y Wy,
rae lyp — HaMarHMYMBalOLWMIN TOK, YacTb TOKa MEPBMYHON OOMOTKM, KoTopas
CO34aeT MarHUTHbIM MOTOK.

YpaBHeHUss 06pasyloT CcUCTEMY, C TMOMOLLbID KOTOPOM  MOXKHO
aHaNM3MpPOBaTb MPOLLECChl B TpaHCPopMaTope, BO3HMKAOWME B Pa3INYHbIX
pernmax ero paborbl.

Mpu paboTe nopg Harpyskol COMNPOTUB/AEHUE MOTPEbUTENs 3Hepruu,
NOAKAOYAEMOro K BTOPUYHOM 0B6MOTKe TpaHcpopmaTopa, H6osblie Hyns, HO
MeHbLUe BECKOHEYHOCTH.

MoTpebuTtenn sHeprumn, NogKAoHaemble K BTOPUYHOM 0OMOTKe, co34at0T
B Hel TOK [, ABNAACb MHAYKTMPOBAHHLIM, TOK BTOPWMYHOM OBMOTKM MO
npasuny JleHua NpPOTUBOAENCTBYET MPUYMHE, €ro Bbi3biBalowen. B
pe3ynbTaTeé MarHUTHbIA MOTOK, CO343BAEMbIA 3TMM TOKOM, CTpPeMMUTCA
YMEHbLUMTb NOTOK B CepAevYHWMKe, 0Opa3soBaHHbIN MepBUYHON OBMOTKOMN.
PaHee 6bln0 OTMEYEHO, YTO MarHUTHbIA MNOTOK B CEpPAEYHUKe
TpaHcpopmaTopa NPAKTUYECKU He 3aBUCUT OT 3HAYEHWUA TOKA Harpysku, a,
CNepoBaTelbHO, U 3Ha4YeHMEe HaMarHWM4YMBAlOLWLEro TOKa lp HEe WU3MeHAeTCA.
Mostomy, B cOOTBETCTBUM C YypaBHeHMem MJC, pasmarHuymMBaroLLee
OeNcTBME TOKa BTOPUYHON OBMOTKM KOMMNEHCUMPYETCS yBE/IMYEHMEM TOKA B
nepBuYHoOi obmoTKe. TOK NepBUYHON ODMOTKM YBENMUUTCA HACTOJ/IbKO MO
CPaBHEHMIDO € TOKOM XONOCTOFO  X0A4a, 4YTO CcO34aBaemMbld MM
OOMOIHUTENIbHBIN  MAarHUTHbBIN MOTOK MOJIHOCTbIO CKOMNeHcupyeT coboi
NMOTOK BTOPUYHOMW OOMOTKM M pPE3yNbTUPYIOLMIA MOTOK B CepaeyHUKe
TpaHchoOpMaTopa MPaKTUYECKU He n3meHUTcA. CTporo roBops, OH HECKOJIbKO


User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User

User


YMEHbLLUTCA, TaK KaK C yBeIMYEHMEM TOKa NepBUYHO 0BMOTKK BO3pacTaeT
nafieHne HanpaXeHUs Ha eé CONPOTMBAEHUN U NPOTUBOINEKTPOABUNKYLLASA
CM/1a B HEl yMeHbLUaeTCA.

Takum o6pasom, B TpaHchopmaTope aBTOMATMUYECKU W3MeEHAETCA
Be/IMYMHA TOKa, MOCTynalollero U3 CeTM B COOTBETCTBUM C U3MEHEHUEM
Harpysku.

BcneactBne Takoro UM3MEHEHMA TOKA MNEpBUYHOM OBMOTKM U
OCYLLECTBNISETCA MEpexos 3SHEeprMn W3 MNepBMYHON LLEeMM BO BTOPMUYUHYHO
3NEeKTPOMarHMTHbIM nyTem. BTopuuHas o6MOTKa ABASETCA WUCTOYHUKOM
3aHepruu ana notpebutenei, NOAKAOYAEMbIX K HEM.

Kak cnegyetr w3 ypaBHEHWW, U3MEHEHME TOKa Harpysku Bbi3biBaeT
M3MEHEHWE HaNPAXKEHUSA HAa BTOPMYHOM ob6MoTKe TpaHchopmaTtopa.

[JaHHoe M3MeHeHWe O0bbACHAeTCA MNaJeHMeM  Hanps)KeHuAa  Ha
CONpPOTUBNEHUM OBMOTOK TpaHchopmaTtopa. [NA OLEHKA CTENEHMU
W3MEHEHUA BTOPUYHOrO HaAMpPAXEHUs TpaHchopmaTopa MNpU U3MEHEHUU
napamMeTpoB Harpysku BBOAMTCA CrelManbHblii NOKasaTesb, Ha3blBaeMblit
NPOLEHTHbIM U3MEHEHMEM HaNpPSAXKeHUs.

MpoueHTHOe M3MEHEHWNE HAMNPAXKEHWUA PaBHO:

Auee = | Y20=Us |.100 %.
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