(MpopomkeHne, Havano B Ne1/2000)

TpaHcdopmaTopbl U gpoccenu Ons
UCTOYHUKOB NMUTaHUSA

MoTepu B npoBOoae 0OMOTKMU

acCMOTPEHHbIV B NpeablayLlem
HOMepe XXypHana npumep noka-
3blBaeT, YTO BBeAEHME 3a30pa
B CEPAEYHUK OAET BO3MOXHOCTb 3Ha-
YUTENBHO YBENNYUTL MaKCMMaIbHbIN
Tok Yyepes K. Yem GonbLue 3a3op,
TeM GOnbLUNA TOK CMOXET BblAEpXaTb
KaTywka. Ytobbl COXpaHUTb Npy 3TOM
HEN3MEHHOW UHOYKTUBHOCTb, 0GMOT-
Ka OofmkHa cogepartb bonblue BUT-
koB. OgHako, yBenuumBas YuCno BuT-
KOB, Mbl YBENMYMBAEM COMPOTUBIIE-
Hue oOMOTKM. DTO BeOeT K AOMNOSHU-
TenbHbIM NOTEPSIM MOLLHOCTU B NPO-
Bojax ("'notepu B meau"):
Posw = RoswI” (BT), (12)
roe Rogw - CONPOTUBNEHNE OOMOTKM,
Owm;
| - TOK Yepes3 oOMoTKy, A.

[ns pacyeTta notepb B 0OMOTKE
TpebyeTca yunThiBaTh (OPMy TOKa
yepes KN. Hanpumep, 4yepes gpocce-
nv B ounbTpax NMTaHMs 1 BO MHOTUX
NoHMXarLwmux npeobpasoBaTtensx
TeYyeT NPaKTUYECKN MNOCTOSIHHbIN TOK.
[nsa HMX nepeMeHHas cocTaBngaLas
Toka Yepes K/ oTHocuTensHO Mana u
coctaBnsgeT 10-20% OT BeNn4YuHbI
MOCTOSIHHOIO TOKa Yepe3 0OMOTKY.
[ns pacyeTta notepb B Meau nepe-
MEHHOW COCTaBMSAOLLEN TOKa MOXHO
npeHebpeyb 1 Mcnonb3oBaTb opmy-
ny (12) HenocpeacTBEHHO, NOACTaB-
ngs B Hee ycpeaHeHHoe 3HaveHne
TOKa, NpoTeKatloLLero Yepes Apoc-
cenb.

dopma ToKa B nepBUYHON 06-
MOTKe TpaHcdopmaTopa ABYXTaKTHO-
ro npeobpasoBartens nmeet opmy,
Onmskyto npsimoyronbHon. Ecnu 06-
MOTKa MMeeT ABe MOMOBWHbI, TO KaX-
[as 13 Hux dyaet pacceuBaTtb 1/2
YacTb MOLLIHOCTU, HANOEHHOM MO
dopmyre (12).

B UM ¢ npepbIBUCTBIM TOKOM
apoccens Tok 6yaeT MMeTb Tpeyronb-
Hyt0 cpopmy ¢ naysamu. B Takom cny-
Yyae NoTepw B NPOBOAE HAA0 paccyn-
TblBaTb N0 oopmyre:

1 P06M I aMant
Rou= — ——— (B1), (13)
3 t,+t
roe |aMI‘Il‘I - aMmnnnTyaHoe 3HavyeHune

ToKa, A,

t; - BpEMS B TEYEHMM KOTOPOro
Yepes 0OMOTKY NpoTeKkaeT TOK Tpe-
YrorbHOM OpMbI, MKC;

to - BpEMSI B TEYEHNM KOTOPOro TOK
Yyepes 0OMOTKY OTCYTCTBYET, MKC.

Mcnonb3ysa 6onee ToncTbI 06MO-
TOYHbIV NPOBOA MOXHO YMEHbLUNTb CO-
npoTmBneHne oomoTku. B Tabnuue 6
npvBeAeHbl NapamMmeTpbl OOMOTOYHbIX
NpoBOAOB. B yacTHoCTW, AN TONCTbIX
NMPOBOAOB yKa3aHO MX CONPOTUBMEHNE
Ha vacTtoTte 40 kl'u, aBnarLencs go-
BOMbHO TUMUYHOW paboyer 4YacToTou
UNT1. YBenuyeHne conpoTmBreHns ¢
pPOCTOM 4acTOThbl 06YCrOBNEHO Tak Ha-
3blBaEMbIM CKUH-3(O(EKTOM: Ha BbICO-
KMX YacToTax NpoTeKatoLLMI TOK Bbl-
TECHSIETCS Ha HapY>XHYH NOBEPXHOCTb
npoeoga. Hanbonee 3amMeTHO CKUH-
adhpeKT nposBnAeTcs MMEHHO Ans
TONCTbIX MPOBOAOB, UMEIOLLMX BbICO-
KOe OTHOLLEHVe nrowaan nornepeyHo-
ro CeYeHUs K ANMHE HapY>KHOW Mno-
BEPXHOCTU ceyveHud nposoaa. [Ans
npoBoAdoB AnamMeTpomMm meHee 0,5 MM
BNUsiHue CKnH-adphekTa Ha yacToTax
0o 100 kl'y npeHebpexumo marno. B
KayecTBe npakTuyeckor Mepbl 6opbObI
CO CKMH-3PPEKTOM MOXKHO PEKOMEH-
AoBaTb HAMOTKY B HECKOIbKO MPOBO-
0B, MpUYemM guameTp KaxKgoro npo-
BOAHMKA XenaTenbHo BbibnpaTtb He
6onee 1mM. OgHOBPEMEHHO 3TO 00-
NeryvT 1 NPoLLecc HaMOTKW, MOCKOIbKY
coBnagaTb C TONCTbIMW NPOBOAAMM He
Tak-To npocTto. Ho He cnepyet Bna-
0aTb U B APYryto KpanHoCTb, Habupas
0OYeHb MHOMO TOHKMX NPOBOAHUKOB B
My4yoK, TaK Kak npy 3TOM MpoLecc Ha-
MOTKM CTAHOBUTCH YpPE3MEPHO CINOXK-
HbIM, @ BbIUIPbILW He3HaunTeneH. B
UNT, paboTatowmx Ha YacToTax HUxe
100 kl'y, He JaeT NpakTUYeckux npe-
NUMYLLECTB M UCMONb30BaHWe nuueHa-
paTa, TO eCTb NPOBOAAa 3aBOACKOIO 13-
rOTOBMEHUS], COCTOALLErO U3 My4ka
TOHKMX U30MNNPOBaHHbIX MPOBOAHMKOB

MMNYIbCHbIX

B 00OLLIEeN LLEeNKOBOW OnneTke, KO-
TOpbI NpeaHasHayYeH ons pa-
[Mo4YacTOTHbIX Lenen. OnaTb-
Taku, bopma Toka Yyepe3 o6MOTKY
[0IMKHA NPUHUMATbLCS BO BHU-
MaHue, 1 ans 6onblUMHCTBA
apoccenen BNUsiHAE CKMH-
apdekTa MOXHO MrHOPMPOBATb.

HeB03MOXHO yBenmumnBaTb
ceyeHne 0OMOTOYHBIX MPOBOAOB
OecnpepgernbHo, MHa4ye 06MOTKY
He yaacTcsa pa3MecTuTb Ha cep-
nevHuke. B Takom criyyae Heob-
XOOUMO UCMONb30BaTh cepaey-
HUK 6onbluero pasmepa. bonb-
LN cepaeYHuK ByaeT umeTb
SonbluMi pasmep OkHa Ang Ha-
MOTKM NPOBOAA U, Kak NpaBuIio,
OonbLUyo BENUUMHY A, . 3HauuT,
Hapo 6yaeT HamMoTaTb MeHbLUe
BUTKOB, YTOObLI NOMNYy4nTb Ty XKe
WHOYKTMBHOCTb. MeHbLUe BUTKOB -
MEHbLLE NOTOK MarHUTHON UHAYK-
LMKN B CEPAEYHMKE, 3HAYUT, MOX-
HO YMEHbLUNTb U BENMUYNHY 3a-
30pa (B cnyyae, Korga 3a3op He-
o6xoaum). DTO YBENUYNT IKBU-
BaNeHTHY MarHUTHYHO NPOHU-
LLaeMOCTb CepAeYHMKa 1 gact
elle 6onbLUyo BEMUYMHY AL 1
1.4. OBpaTHoe ToXe BEPHO: ecrnn
CEPAEYHUK CNNLLKOM BENKK, TO
npoBoa NoTpedyeTcsi HEMHOTO,
HO rabapuTbl n ctommocTb KA
OKaXXyTCSl BbICOKMMM.

BoobLue, cteneHb 3anonHe-
HUS cepaeYHnKa NpoBO4OM MO-
XKET CMY>XUTb HEMITOXUM KOCBEH-
HbIM MPU3HAKOM KayeCcTBa KOHCT-
pyupoBaHusa TpaHcdopmaTopa
unu gpoccens. Ecnn cepaeyHnk
3anosfHeH NpoBO4OM MEHeE, YeM
HaMomnoBuHy, TO, CKOpee BCero,
3TO CBMAETENLCTBYET O TOM, YTO
KoHCTpykuma KN ganeka ot on-
TUManbHOWN.

TpaHcchopmaTopbl
OKBMBareHTHas cxema

TpaHc-chopmMaTopa npusefeHa Ha
puUcyHke 1:



Tabnuua 6. Xapakmepucmuku MeGHbix 06MOMOYHbIX NP080doe

MpumeyaHue: npeaenbHO AONYCTUMBI NOCTOSIHHLIIN TOK PacCUMTaH AN NAOTHOCTU Toka 2,565 [A/MM?]

[nametp Mnowanb | ConpoTtuBneHue | ConpoTuBneHue Ha I'Ipe.qevano ponyc-
[MM] cevenms, NOCTOAHHOMY yacTtore 40 KkI'L, TUMBIA  NOCTOSH-
[MMm?] TOKY, [OM/M] [Om/Mm] HbIN TOK, [A]
0.05 0.00196 9.6 0.005
0.08 0.00503 3.73 0.0129
0.1 0.00785 2.35 0.0201
0.125 0.01227 1.486 0.0315
0.14 0.01539 1.178 0.0395
0.15 0.02011 0.897 0.0516
0.18 0.02545 0.706 0.0653
0.2 0.03142 0.57 0.0806
0.224 0.03941 0.452 0.1011
0.25 0.00491 0.365 0.1259
0.28 0.06158 0.29 0.1579
0.315 0.07793 0.229 0.1999
0.355 0.09898 0.179 0.2539
0.4 0.1257 0.142 0.3223
0.45 0.159 0.1117 0.4079
0.5 0.1964 0.0903 0.5036
0.56 0.2463 0.0721 0.6318
0.63 0.3117 0.0568 0.7996
0.71 0.3959 0.0448 1.016
0.75 0.4418 0.0402 1.133
0.8 0.5027 0.0353 1.289
0.85 0.5675 0.0313 0.0339 1.456
0.9 0.6362 0.0279 0.032 1.632
1 0.7854 0.0226 0.0254 2.015
1.12 0.9852 0.018 0.021 2.527
1.25 1.227 0.0145 0.0176 3.148
1.4 1.539 0.0115 0.0151 3.949
15 1.767 0.01003 0.0141 4.533

Bes yyeTta omuyeckoro conpo-
TUBNEHNss 0BMOTOK 1 NOTEPb B Cep-
[evHuke TpaHcdopmaTop MOXeT
ObITb NpeacTaBneH B BUAE MHAYKTUB-
HOCTW NepBUYHON OBMOTKM L, MHOYK-
TMBHOCTU paccesiHns LS, eMKOCTU
nepeu4Hor obmMoTkmn C1 n npmuBeaeH-
HOW €MKOCTU BTOPUYHOM OOMOTKM

Ls

NEPBUMHARA
-
BTOPMUHAR

|

c2".
Puc.1 3kBuBaneHTHas cxema TpaHcdopmaTopa

Koraoa TpaHcdopmatop ncnorb-
3yeTcsa AN NpsAIMon nepegayn aHep-

rM1 U3 NepBUYHOM 0GMOTKM BO BTO-
PUYHYIO, TO €ro CTPEMSATCS CKOHCT-
pynpoBaTb TakuMm 06pa3om, 4ToObI L
“nmerna MakcumarbHO BO3MOXHYHO Be-
nunyuHy. BoobLue roBopsi, MHAYKTUB-
HOCTb L He urpaeT HMKakou "nonoxm-
TenbHOW" PoNin B TakMX cny4vasx.
YBenuumeasi MHOYKTUBHOCTb, TEM Ca-
MbIM YMEHbLUAIT COOCTBEHHBIN TOK
KW, yto genaet ee "MeHee 3ameTHON"
Ansa cxembl. bonbwasa MHAYKTUBHOCTL
nmeeT Bonbllee peakTMBHOE COMpo-
TUBMNEHWE U B MEHbLLEN CTENeHN
LUYHTMPYET nepefaBaeMble Yepes
TpaHcgopmaTop umnynbcsl. Hamar-
HUYMBaHWe cepaedHuka TpaHcdop-
MaTopa NPOUCXOAUT TOSNBKO TEM TO-
KOM, KOTOpbIA OTBETBNSAETCH B UHAOYK-
TMBHOCTb NEpPBUYHON 0OMOTKN. Jne-
KTpudeckas aHeprus B TpaHcgopma-
TOpe nepegaeTcs U3 NepBMYHON 00-
MOTK/ BO BTOPUYHYIO HEMOCPEACT-
BEHHO, Kak O6bl MUHYS1 CEPOEYHUK U HE

HamarHnumBas ero. CooTBETCTBEHHO,
[axe CpaBHUTENbHO Marble TpaHc-
dopmaTopbl CNOocobHbI NepeaaBaTb
3HaYUTENbHYI MOLLHOCTb B HarpyskKy,
€CIN OHW UMEIDT BOoNbLLYI UHOYKTUB-
HOCTb NepBUYHON OBMOTKU U Manble
notepu B Nnposojax.

YT106bI NOMYYNTL HANBOMbLLYIO
WHOYKTUBHOCTL NEPBUYHON OOMOTKM,
ANns TpaHCcOpPMaTopOB NCMONb3YHT
cepaeyHukmn 6e3 3azopa 1 MarHUTHbIE
MaTepuarnbl C BbICOKOW NPOHULLAEMO-
cTbto. 310 obecnevmBaeT Makcu-
MarnbHble BEMWMYMHbI A cepaeyHuKa.
Kpome Toro, TpaHcopmaTopsbl, Kak
npaBunio, JOMKHLI UMETb CPaBHU-
TenbHO 60MbLLIOe YNCIIO BUTKOB B
nepsu4Hon obmoTke. OgHAKO HEKOTO-
pble cxembl ynpasneHua UM pabo-
TalT B pexnme "»KecTkoro crapta” B
MOMEHT BKITHO4YEHUSI NMUTaHNS, NpW
3TOM ANMTENBbHOCTb UMMYIbCOB MO-
XeT ObITb HAMHOro Gonblue, YeM B
paboyem pexume. B pesynbtaTe, npu
3anycke UM cepaeynnk 6e3 3asopa
BXOAWT B HacCbILWEHNEe, CUINOBbIE TPaH-
3UCTOPbI MOTYT BbIATM U3 CTPOS, a pa-
6oTta uenen obpaTtHon ceasun NUIM Ha-
pywaetcs. [MpocTbiM peLueHnemM npo-
Bnembl ">xecTkoro crapta" MoxeT cry-
XWUTb BBeAeHNe HebonbLIOro 3a3opa B
cepaedHuk TpaHchopmaTopa. OgHako
HW B KOEM CIlydae He crnegyeT pac-
CcMaTpuBaTb Takoe peLleHne Kak yHU-
BepcanbHoe, NOCKObKY 3a30p, MOMO-
rast npy ctapte, B HOpMaribHOM pe-
XVMe BbI3bIBAE€T JOMOSTHUTENbHbIE
notepv B Mmeam obMOTOK 1 B CUINOBbIX
kntovax UM, XopoLuo CKOHCTpyupo-
BaHHas cxema yrnpasneHus obecne-
unT "Markui ctapt” n nossonut UM
HagexHo paboTtaTb 6e3 3a30poB B
cepaeyHuke.

McxogHble ctagum pacyeTa
TpaHcopmaTopoB NogpobHO ocBe-
LLIeHbl B NUTEPAaTYPHbIX MCTOYHUKAX.
MMony4yeHHoe B pe3ynbTaTe Takux
pacyeToB 3HAYeHNEe MUHNMAaNbHON
HeobX0AMMOW MHOYKTUBHOCTH Nep-
BUYHON OBMOTKM crneayeT UCMonb30-
BaTb Npu co3daHuun TpaHcopmaTopa
Ha OCHOBE M3NOXXeHHOM Bhbille Ans KN
MEeTOOUKK, TO eCTb BblbpaTb 13 Tab-
nnubl CepAeYHUK, paccunTaTtb Tpe-
Byemoe Konnu4ecTBo BMTKOB No ¢op-
myne (7) n BblopaTb HAMOTOYHbIE
nposoAa Ansi NePBUYHON N BTOPUYHOW
0BMOTOK.

Mocne aToro cnegyeT npose-
pvTb, HE BXOAMWT N CEpAEYHUK B Ha-



cbilweHne. 3Has BEINMNYNHY NHOYKTUB-
HOCTU, MakCUMarnbHYKO ONMNTENbHOCTb
nMnynbca n MakCumMmaribHoe pa6oqee

U-t
|MaKC=_ A! 14
3 (A) (14)

roe U - HanpsikeHne Ha NepBUYHOM
obmorTke, B;

t - ANUTENBHOCTbL UMMYbCa, MKC;

L - MHOYKTMBHOCTb NEPBUYHOW
00OMOTKM, MKIH.

MopcTtaBnas nonyvyeHHoe 3Have-
Hue B BblpaxxeHue (8), Haxoauwm Be-
NVYMHY NAOTHOCTM NOTOKa MarHUTHOMW
WHAYKUUK B cepaedHmuke. Kak oTme-
Yyanocs BblLLE, ANS PeppuUTOB OHa He
pormkHa npesbiwatb 300...500 mT.

BeipaxeHue (14) MoXxHO npeob-
pasoBaTb Takum o6pa3oM, 4Tobbl on-
penenute Tpebyemyio BENUUYNHY MH-
OYKTUBHOCTW NEPBUYHOM OOMOTKM MpK
3aaHHOM TOKe MarHeTm3auumm:

U-t
L= T (MKIH), (15)

roe U - HanpsbkeHne Ha KU, B;
t - OIMTENBHOCTb UMMYNbCA, MKC;
| - Tok yepes KU, A.

MNMoTepu B cepaeyHuke
OpHako HegoCTaTO4HO BCEro

nnwb n3bexaTb HacblWeHUs cepaey-
Huka. OTo Heobxoammoe ycrnosme

HanpsKeHne NnepBnYHON 0OMOTKN,
MOXXHO BbI4YUCINUTb MakCUMarnbHbI

HopMmarnbHoun pabotocnocobHocTn KU,
HO, KpOMe 3Toro, crieayet obecne-
YUTb NPUEMIIEMBIN YPOBEHb NOTEPDL B
MaTepuarne cepaeynuka ("notepu B
xenese").

Hwkakon MarHUTHbIM MaTepuan He
ABMNsieTca naeanbHbiM. HekoTopble
deppuUTbl UMEKOT OTHOCUTENBHO HU3-
Koe yaenbHoe ConpoTUBMeEHWE, YTO
BbI3bIBAET NOTEPM 3@ CHET BUXPEBbIX
TOKOB B cepeyHuke. Kpome Toro, npu
nepemarHu4MBaHumM MarHUTHbIA Ma-
Tepuan He BO3BpaLLaeTCs TOYHO B
NCXOAHOE COCTOsIHUE, KpuBasi
HaMarHM4yeHHOCTV Bcerga umeet
neTnto rmctepesunca. lNoatomy B
Ka>kgoM uukre paboTbl cepaeyHnK
oTOumpaeT yacTb 3Heprm VAT n
npespallaeT ee B Tenso. Hem
MeHbLLIE LWMPWUHA NeTNN rmMcTepesunca,
TEM MeHbLLE NOTEPU B MAarHUTHOM

OaHOBpEMEHHO, YeM MeHbLLEe Ya-
ctota pabotbl A, TeM MeHbLUE
LMKIOB NepemMarHnyMBaHms 1 MeHb-
we notepb. Kpome TOro, 4em MeHbLLe
obbem cepaeyHrka TeM, MeHbLUE
CyMMa NnoTepb B HEM Mpu TOW e amn-
nuTYyage N3MeHeHMs MarHMTHOrO NMons.

LLvpuHa netnu ructepesmnca 3asu-
CWT OT MapKu matepuana, a Takke oT
amMnnuUTygbl UAMEHEHUs NoToka mar-
HUTHOW MHAOYKLMKN B cepaedHuke. [ns
ppoccenen, paboTtatowmx npu 60sb-
LUMX, HO NPENMYLLECTBEHHO NOCTOSIH-

TOK Yepes MHAYKTMBHOCTb NEPBUYHOMN
obmoTkn WM (Tok marHeTmsaumm):

HbIX TOKax 0BMOTKU, NOTEPSAMU B Cep-
[e4YH1Ke YacTo MOXHO npeHebpeyb.
MarHuTHOe none cepaeyvHuKa y Takux
Apoccenen NoyTu NocTosiHHOE, a ne-
pemMarHm4nBaHne NpoMCXoauT Mo TaK
Ha3blBaeMoW YacTHOW neTne rmcrepe-
3uca, MeloLLIeN Manyto nnowagb u,
COOTBETCTBEHHO, Masnble NoTepwu.
OpaHako aTo BEPHO He Bceraa u,
Hanpumep, HeKOTopble NpocTenLLme
CXeMbl NoHWXaLwmnx npeobpasosa-
Tenemn nepemarHuymBaloT cepaeyvHuk
CBOEro gpoccens no 60nbLWomy LnK-
ny, OT Hyns 4O aMNAUTYAHOro 3Have-
Hus. [ns TpaHcghopmMaTopoB NOTOK
MarHUTHOW UHAYKUUN MEHSAETCS Unn
OT HymnS 4O aMNIUTYAHOTO 3HAYEeHMs
(ogHOTaKkTHLIE NpeobpasoBaTtenm),
UM OT OTPULLATENBHOTO A0 NOMOXU-
TENbHOIO aMMNNTYAHOrO 3Ha4YeHUs
(oByxTakTHble npeobpasosaTtenu). B
Takux crnyyasax notepu B oeppute
MOryT 6bITb O4YeHb Benuku. MHe
BCTpeYanucb Heyaa4yHble KOHCTPYK-
L1un TpaHchopMaTopoB, B KOTOPbIX
npu anutensHon paboTe nnac-
TMKOBBIN Kapkac 06MOTKM pacnnas-
nancs us-3a Harpesa ceppuTa.

Anekcen KysHeuoB
akouz@senet.com.au
lpodomkeHue cnedyem
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