[lpe3eHTauna Ha Temy

TpaHcdopmaTop. [lepenaya
ANEKTPNYECKON SHEPTUN HA
PACCTOSAHME.



HasHauyeHne TpaHCcOPMaTOpPOB

[Ipeobpa3oBaHmne NnepeMeHHOro Toka, Npwu
KOTOPOM HanpsaxXeHne yBennyneaeTca unm
YMEHbLLAETCHA B HECKOMbKO pas
npakTn4eckn 6es3 noTepmn MOLLIHOCTW,
OCYLLECTBISETCHA C NMOMOLLLIO
mpaHcgopmMamopos.

BrnepBble TpaHcdopMaTopbl ObINK
nmcrnonb3oBaHbl B 1878 I. pyCCKUM yYEeHbIM
[1. H. ABnoykoBbIM ONS NUTAHUS
N30DPETEHHBLIX M JMNEKTPUYECKUX CBEYEN
— HOBOIO B TO BPEMSA UCTOYHMKA CBETA.



YCTPOUCTBO TpaHcopmMaTopa

TpaHcdopmaTop COCTOUT N3 3aMKHYTOIO
CTaribHOro cepgevHnka, cobpaHHOro 13 nNacTuH,
Ha KOTOpbIN HaOEeThI ABe (MHoraa un bonee)
KaTYLUKW C NPOBONOYHbIMM OOMOTKaMMU.
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OpaHa 13 obMOTOK, Ha3blBaemMas
repeuYHoU, NnogknovaeTca K UCTOYHUKY
nepemMeHHoro HanpsxxeHuda. dpyras
OOMOTKA, K KOTOPOU NPUCOEONHALOT
Harpysky, T.e. npubopbl U YCTPOWUCTBA,
NoTpeodnsALLME ANEKTPOIHEPTULO,
Ha3blBaeTCHA 8MopuU4YHOU.

YcrnoBHoe 0603Ha4veHne TpaHcdopmartopa



TpaHcdopmaTop Ha
XOJTOCTOM XoAay

[lenctBue TpaHcdopmaTopa OCHOBAHO Ha
ABMEHUN ANEKTPOMArHUTHON UHAOYKL UMW,
[1pn npoxoXxaeHun nepeMeHHOro Toka no
nepBnUYHON OOMOTKE B cEpOEYHUKE
NOSABNSAETCA NepPeEMEHHbLIN MarHUTHbIN
NOTOK, KOTOPbIN BO30OYyXaaeT S4C
MHOYKLUWN B KaXXQon oOMOTKe.



MrHoBeHHoOE€ 3Ha4yeHne SC nHaykumm e B
noOdoM BUTKE NMePBUYHON NN BTOPUYHOM
0OMOTKM oanHakoBo. CorfiacHo 3aKoHy
dapanes oHo onpeaenseTca opMyroun

e =-9

roe @’ — nponsBogHasi MOToKa MarHUTHOMU
MHOYKLUUN NO BPEMEHMN.



Ecnn @ = CDm cos Wt, TO

Q' =-wd sin wt.
CnepnoBaTesnbHO,
e = w(bm Sin wi,
Nnu
e = Em sin wi,

rae E_= w® _—amnnutyaa O0C B
OOHOM BUTKE.



B nepernyHOM 0OMOTKE, UmetoLLen N,
BUTKOB, NonHas S C nHaykumm e, paBHa
N.e. Bo BTopn4HON 0OMOTKe nonHas 3C
MHOYKUWKW e, paBHa N_e (N, — Y1CIo BUTKOB
aTon obmoTkn). OTCcroaa cnegyert, YTo
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OObI4YHO aKTUBHOE COMPOTUBIIEHNE
OOMOTOK TpaHcdopmaTopa Mario, 1 UM
MOXHO npeHebpeynb. B aTom cny4vae
MOZYIb HaNPsPKEHNS Ha 3aXKuMax KaTyLLKK
npunonmnanTensHo paseH moayno 34C
NHAOYKUNWN.

Uyl = leyl.

[Tpy pa3oMKHYTON BTOPNYHOU OBMOTKE
TpaHcdopmaTopa TOK B HEU HE TEYET U
MMEET MECTO COOTHOLLEHMNE

U] = le,.



MrHoBeHHble 3Ha4eHus JCe ne,
N3MEHZAOTCA CUHJA3HO, MO3ITOMY UX
OTHOLLUEHNE MOXXHO 3aMEHUTb
OTHOLLUEHVUEM AENCTBYHOLMNX 3HAHUN EVE,
aTnx IAC nnu, yunTbiBasi paBeHcTBa |u, | =
le.| n|u,| =]e,|, OTHOLEHNEM
OENCTBYHOLLNX 3HAYEHMN HANPsKeHUN U, 1
U2:
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BenunynHa K Ha3biBaeTca KoaghguyueHmom
mpaHcgopmayuu. lNpnK>1
TpaHcdopMaTop ABNAETCS MOHMXKAOLLNM,
a npu K < 1 — noBbILLAOLLNM.



PaboTa Harpy>XeHHOoro
TpaHcdopmMaTopa

Ecnu K KoHLaM BTOPUYHOU OOMOTKM
NpPUCcoeanHNTb LEenNb, NOTPEbNSAOLLYIO
9NEKTPOIHEPTUIO, UMK, KaK TOBOPAT,
Harpy3mTb TpaHcdopmaTop, TO cuna Toka
BO BTOPUYHOW OOMOTKE YyXKe He OyaeT
paBHa Hynto. [loaBmBLLMNCA TOK CO30A€ET B
cepaevHnKe cBoW NepeMeHHbI MarHUTHbIN
NOTOK, KOTOPbIN YMEHbLUAET U3MEHEHUS
MarHMTHOIO NMOTOKa B cepaevHUKe.



Ho ymeHbLUeHne aMnnnuTyabl kKonebaHmnn
PE3YNLTUPYIOLLETO MAarHUTHOMO MNOTOKA
OOIMKHO, B CBOIO ovepeab, YMEHbLUNTb
S0C vHaykuun B nepBUYHON OOMOTKE.
OpHako 3TO HEBO3MOXHO, TaK KakK |u. | =
le.|. I'IoaTomy Npu 3aMblKaHUU Llenu
BTOpI/NHOI/I OOMOTKM aBTOMaTUYECKU
YBENUYMBAETCHA CUNAa TOKa B NEPBUYHON
obmoTKe. Ero amnnntyga Bo3pacraet
Takum obpa3oM, YTOObl BOCCTAHOBUTb
NpeXHee 3Ha4YeHne amnnnTyabl

KonebdaHuin pe3ynbTUPYOLLIEr0 MarHUTHOIO
NoTOKa.



YBenunyeHue cunbl Toka B Lenn NepBUYHOMU
OOMOTKM MPONCXOANT B COOTBETCTBUU C
3aKOHOM COXpaHEeHUsA 3Hepruun: otgaya
9NIEKTPOIHEPINU B LIEMNb, NPUCOEANHEHHYIO
KO BTOpMYHOU ODMOTKE TpaHcdopmMaTopa,
COonpoBOXaaeTca noTpebneHmnem oT CETU
TaKOW >Ke HEPIrnn NepBUYHON OOMOTKOMN.
MoLLHOCTb B NePBUYHON LIENN NMpKn
Harpyske TpaHcdopmartopa, 65in3Kkou K
HOMWHaNbLHON, NPUONN3NTENBHO paBHa
MOLLIHOCTM BO BTOPUYHOM LIENMN:
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ATO O3HaA4YaeT, YTo, NOBbILWASA C MOMOLLLIO
TpaHcopmMaTopa HanpsaXeHue B
HEeCKONbKO pa3s, Mbl BO CTOSNbKO e pa3
YMEHbLUAeM CuUny Toka (U HaobopoT).



[lepenava aneKkTpoaHeprnm

[ToTpebutenmn anekTpo3aHeprum MMeKTCS
nosctoay. [Npon3BoanTcs e oHa B
CpaBHUTENbHO HEMHOIMX MecTax, brin3Knx
K MCTOYHUKAM TOMMBO- N TMOPOPECYPCOB.
ONEKTPOIHEPIUIO He yaaeTcs
KOHCEPBMPOBaTb B OOMbLUINX MacLUTabax.
OHa gomxHa ObITb NOTpebrieHa cpasy xe
nocne nony4eHus. [osTomy BO3HMKAET
HeobXoaMMOCTb B rnepeaaye
SNIEKTPOIHEPTNN HA BOSNbLUNE PACCTOSAHUS.



[lepepada sHeprmm cea3aHa ¢ 3aMeTHbIMU
notepamMu. [leno B ToOM, YTO ANEKTPUYECKNN
TOK HarpeBaeT NpoBoaa NMHUN
anekTponepenayn. B cooTBETCTBUN C
3akoHom [bxoyna-JleHua aHeprug,
pacxogyemasi Ha HarpeB NMPOBOAOB JIMHUW,
onpegenserca opMynou

Q = IR,

roe R — conpoTuBneHne NMHUMN.



[1pn o4eHb bonbLLIOW ANMNHE NNHUA
nepenada SHEPTMMN MOXET CTaTb
9KOHOMMNYECKN HEBBLIFTOOAHOW. SHAYUTESBHO
CHU3UTb COMPOTUBIIEHNE NNHUN
npakTnyeckn secbma TpygHo. [loaTomy
NpUXoanUTCA YMeHbLLUAaTb CUNY TOKa.



Tak Kak MOLLIHOCTb TOKa nNponopLunoHarnbHa
Npoun3BegeHno CUIbl TOKa Ha
HanpsaXXeHune, To ANd CoXpaHeHns
nepegaBaemMon MOLLHOCTU HY>HO
NOBbLICUTb HaNPsXXeHWe B NMHUKX Nepegayun.
Uem onnHHee NnHUA nepegaydn, Tem
BbIrogHee UCnornb3oBaTb bonee BbICOKOEe
Hanps»XXeHue. Tak, B BbICOKOBOJILTHOU
nuHnn nepenayn Bomkckaa '9C — MockBa
N HEKOTOPbIX APYrMX NCMOMNb3YIOT
HanpsXxeHue 500 kB. Mexagy Tem
reHepaTopbl NEPEMEHHOIO TOKa CTPOAT Ha
Hanps»XeHusa, He npesbllarLme 16-20 kB.



bonee BbICOKOE HanpsaXxeHue notpedbosano
Obl NIPUHATUSA CNOXKHbIX crieunanbHbIX Mep
Ons nsonsaumm obMOTOK N ApYrnx Yacteu
reHepatopoB. [103TOMY Ha KpYMHbIX
ANEeKTPOCTaHUMAX CTaBAT NOBbILaloLne
TpaHcopMaTopbI.

[1na HenocpeACcTBEHHOINO NCMNOJ1b30BaHUA
9NEKTPOIHEPIN B ABUraTENAX
9NeKTponpmBoaa CTaHKOB, B
OCBETUTENbLHOW CETU N ANA APYrnx uenewu
Hanps)XeHne Ha KoHUaxX NMUMHUU HYXHO
NOHN3UTb. ITO AOCTUTAETCHA C NOMOLLbIO
NOHWXXaoLWKX TpaHCcdopMaTopOB.



[eHepaTOp A~
OOGbI4YHO NOHMXEHWNE -

HaonDKeHMﬂ 1 [MoBblWwatoLwmm
COOTBETCTBEHHO TPaHC(opMaTop
yBeIMnM4eHmne CuJlibl Jintns 0
TOKa NMPOUCXOAAT B i
NoHwxatoLwmm
HeCKOJ'IbKO 3TaI'IOB. Ha / TpaHcdopmarTop \
KaXJoM aTane 3518 /n Ny
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Cxema nepefayu 1 pacrnpenerneHus aneKkTposHeprum



[Tpn o4eHb BLICOKOM HaNpsiXXeHnn mexay
npoBoAaMn Ha4YMHaeTCH pa3psa,
NpUBOAALLUN K MOTEPAM SHEPTUMN.
[lonyctumaga amnnutyga nepeMeHHoro
Hanps>XXeHnsa O0SMKHA ObITb TaKOW, YTOOLI
npu 3agaHHOW NfoLaan nonepeyHoro
cevyeHna nposoaa NoTepu SHepPruu
BCrieacTBune paspsga obiim
He3Ha4YnTeNbHbLIMN.



Thanks for Attention =2



