[TpuBeseHHasi cxeMa Tpe/iCTaB/IsIeT OO0 MaKCUMaJIbHO YTIPOIIIeHHYH0 MO/le/Tb TeHepaTopa
Xab6apza. B cxeme ofiHa reHepaTOpHasi KaTyllika, a y Xabbap/a ux — 8. Ho u B ToM U [JpyroM BapyaHTe
repejiaua 3HePrUM OT reHepaTOPHOM KaTyIIKK (KaTylleK) K BbIXOJHOW KaTyIIKe (JOMOoJIHUTeTbHOMN)
TIPOMCXO/TUT Uepe3 MarHUTHOe ToJie, chOpMUPOBAaHHOEe B reHepaTOPHO KaTtyiiike. [IpuBe/ileHHasi cxema -
TepBbIH IIar Ha MyTH TIOHUMAaHKs TIPUHIIUIA paboThl TeHepaTopa Xab06apza. ToMy KTo MoiMeT Kak 3TO
paboTaeT O0CTaHeTCs OJVH IIar [0 MOCTPOeHHUs AeHCTBYIOIe MO/Ield HU3KOBOJIBTHOTO BapuaHTa
reHepatopa Xabbapza.
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CxeMa COCTOUT WX JBYX yacTeii. JleBast YaCThb Mpe/ICTaB/IsIeT COO0M caMblii 0OBIUHBIN OJIOKUHT
reHeparop. Cep/leYHUK KaTyIlIKU BbINIOJHEH Ha (heppUTOBOM TOJIyKosbLe. [IpaBast yacTb — 3T0
JIOTIO/THUTe/IbHAsA KaTyllIKa. J]ornoHuTeIbHas KaTylllKa HaMOTaHa Tak >Ke Ha (heppUTOBOM MOMTYKOJbLE.

PaccmoTpuM nozipo6HO paboTy CXeMbl.

[TosBnsieTcs snmekTpuueckuit MItysbc. [1o katymke L1 Teder Tok. B ceppeunuke «1» HaBOJUTCS
MII, B KOTOPOM HaKOIUIeHa 3Heprus 3/eKTpUUYeCKOro UMITY/IbCa.

*CepJieuHUK «1» HaMarHUUUBAETCSl.

*MII ceppeuHyrka «1» HaMarHUUMBAaeT CEPIIEYHUK «2».

[Tpumep 13 xxKU3HU. [T0CTOSHHBIM MarHUTOM HaMarHUUMBaeM OTBEPTKY. Y OTBEpPTKH, MocC/ie
yZAa/leHUst MarHUTa, OCTAeTCsl HAMarHUYeHHOCTb. [10CTOSHHBINM MarHUT TIpU 3TOM 0e3 u3MeHeHU. [1o
KpaiiHeli Mepe u3meHeHre MII 1OCTOSTHHOTO MarHUTa MpubopamMu He GUKCUPYETCS.

*[To okoHuanuu nmnynsca MII cepaeunnka «1» nponagaet, HaBoad 3 C B karymke L3.
*MII ceppeunuka «2» Takxe rpomnazaet, HaBozs 3C B Karymke L4.

*J/IC karywiku L3 noctynaet B Harpy3ky HL1.

*2/1C karyuku L4 nocrymnaer B Harpy3ky HL2.

Hekotopsle 3ameuaHus 110 cxeMe.

[Ipu MasioM 3a30pe MeXXy cepJeuHUKaMy rpakTuuecku sce MII 1-ro cepfeuHrKa 3aMbIKaeTCsl
yepes cepfieuHuK «2». To eCTb OHYM HAMarHUYMBarOTCs IPUMEPHO OAUHAKOBO. [10CKOMBKY
HaMarHUYeHHOCTb CepJleuyHUKOB Oblia IPUMEepPHO OAIMHAKOBA, TO ¥ 0OpaTHble UMITY/IbChI IPUMEPHO
paBHbI. [17151 KOMIIeHcalii Her30eKHbBIX TIOTePh HarpspKeHus! (He MOIITHOCTH) KOJTMYeCTBO BUTKOB Ha
cepzieuHuKe «2» 6osbiie Ha 10-15%, yeM KoM4yeCTBO BUTKOB Ha BBIXOJJHOI 0OMOTKe cepfieuHuKa «1».
[Tpu 3TOM CyMMapHasi BBIXOZAHAs! MOLJHOCTh Ha 2-X Harpy3KaxX 3aMeTHO TpeBbIIIaeT BXOAHYHO OT O/10Ka
IIUTaHUS.

e Iuopel VD1 1 VD2 orcekaroT UMITY/IbCBI HAMarHUUWBAHUA OT Harpy3ku. HamarauurBaHue
CepAeYHUKOB MPOUCXOAUT Ha «XOIOCTOM X0Ay», 6e3 nosiBieHus ripotuBo J/JC. ObpaTHbie UMITY/TbChI
MOCTYIAOT KaXK/bIM B CBOIO Harpys3Ky.

*O6paTHbIe UMITY/IbChI MOTYT ObITH UCII0/Ib30BaHbI Ha /10001 Harpyske. CBeTOMO/bI IPUBE/IEHbI
TIPOCTO KakK Ipumep.

B cxeme MOTYT OBITh MCIIOB30BaHbl U CTep)KHEBbIE (peppuThl. OfHAKO MarHUTHas CBsI3b Y HUX He
nipeBbiliaeT 50%, 4TO pe3Ko CHHU)KaeT MOLLIHOCTb, CHUMAaeMyt0 CO BTOPOT'O CTeP>KHS.



BaxHoe 3ameuanue. CoeiiHeHHe TI0/TY KOJIel] B OIHO KOJIbIIO TIpeBpalljaeT CUCTeMY B OOBIUHBIH
TpaHchopMaTop C AByMs Mapasiie/lbHbIMHM BHIXOAHBIMU 00MOoTKaMu. CHUMaeMast C 0OMOTOK MOIITHOCTb
MeHbIIIe, YeM «3aKaueHHas»» OT O/10Ka ITUTaHUS.

HemHoro teopun. [lnist aHam3a paboTel reHepaTtopa Xab0apzia BOCTIONb3yeMCsl aHa/IOTHUSIMH.
Bcriomuum rie pabotan usobpetarenb. OH paboTan B aBTO MacTePCKOM M XOPOIIIO pa3bupascs B pabote
neuraresneit [IBC. LunuHap, nopilieHb, KpUBOLLIUI, KOJleHYaThlid Baj. L{UAMH/D - reHepaTopHasi KaTyllKa.
[TopiiieHb ¥ KPUBOLLIWIT — MarHuTHoOe noJjie. KoneHyarslii Ban — BbIXOAHas ([AOTO/HUTe/IbHAs) KaTyllKa.
LnnmuHape! paboTaroT 1o ouepean. Ha reHepaTopHbIe KaTYIIKH ITOOYEPeHO TIOAAI0TCS UMITY/ThChI C
Tpambsiepa (pacrpesenuresb). MarHUTHOE TIO/Ie C KaXKA0H KaTyIIKU epejaeT SHEPTUI0 Ha BBIXOJHYIO
KarTy1KY.

CxeMa, KOTOpPYIO s IPUBOJWII BbILLIe, 3TO MaKCUMa/IbHO yIPOLLeHHas: MOZesb reHeparopa. Ecim
Crie/loBaTh aHAJIOTHsIM, TO 3TO OAHOLIMIMHAPOBLIN ABUratesb [IBC. 31ech Bce cOCTaBHbIe UaCTH
reHepaTtopa: TeHepaTOpHas KaTylllKa, MarHUTHOe TIojie ¥ BbIXO[Hasl KaTyIlka. Eciu rnoHsTh Kak paboraeT
3Ta MOJie/b, TO OCTAaHEeTCS TOJIbKO YBEJIMUUTh YMCJ/IO TeHepaTOPHBIX KaTyllleK U OpraHu30BaTh UX
TOOUEpeIHYIO paboTy.

Temnepb OrOBOPUM HEMHOTO 00 3/IEKTPUUECKHX TTpoljeccax. MI3BeCTHO, UTO MpH Io/jaue
HanpsKeHUs Ha KaTyLIKy TOK B Hell HapacTaeT MOoCTeNeHHO, MPOMOPLMOHATbHO UHAYKTUBHOCTH. Uem
OosTbIlie MHAYKTUBHOCTB KaTYIIIKHU, TEM MeZlIeHHee HapacTaeT B Hell TOK. B MOMeHT Hanbo/bIlIero Toka B
KaTyIke (OrpaHMUeHHOTO aKTUBHBIM COTMIPOTHB/IeHHe 0OMOTKH) MarHUTHOE TI0jIe MaKCUMasbHO. B 3TOT
MOMEHT UMIMYJIbC 0/DKEH ObITh TpepBaH. IIpy 3TOM MarHUTHOE T0JIe «CXJIOTBIBAETCS», @ B 00MOTKe
KaTyIIKU HaBOAUTCs MakcuMarbHast JLIC. UeMm ObicTpee OyzeT rpepBaH UMMY/ILC (KPYTOW 3aiHUM
(bpoHT), TeM OosbIlie OyzeT amrUTyza Bbiopoca. 3Ty 3/IC Ha3bIBalOT 110 pa3HoMy: obpatHas J]IC,
o0OpaTHBIM BEIOPOC U TaK jajee. [Iesi0 He B Ha3BaHWH, a B TOM, UTO 3TOT BBIOPOC COJIEP)KUT B cebe TIoUTH
BCIO HEpruio, 3aTpaueHHYI0 OT UCTOYHUMKA NTUTAaHUs Ha CO3[jJaHhe MarHUTHOro nosisi. Ml modtu Bcst 5Ta
9Heprusi (BBICOKOTO HAIPSKEHUS M MaJIOTo TOKa) OOBIYHO MCITO/IB3YeTCs /IJIs TUTaHUSI Pa3TInyHOM
Harpy3Ku.

O6parHbiii BBIOpOC nMeeT popMy Kosokosa. To eCcTh HampskKeHHe HapacTaeT /10 MaKCUMyMa U
criafiaeT o Hy/s1. Ec/id HarpaBUTh TakoW UMITY/IbC HA UHAYKTUBHOCTh, TO MbI MIOJTYUHM B CepZeUuHHKe
TaKoe ke 1o ¢opMe (Kak ¥ HampsDKeHHe) HapaCcTaHWe U CIaji MarHWTHOTO 1osisi. Hukakoro BeiOpoca He
Oyzet. [l monyyeHust BLIOpOca HaM HaJ[0 TIPepBaTh TOK B KaTyIIIKe B MOMEHT MaKCUMaJ/IbHOTO TOKa
(HampspkeHus).

Xab06apz repBbIM Jjoraziancs GopMUPOBATh 3TOT UMITY/ILC C TIOMOII[BIO TOTO, UTO OBLIO 1O/, PYKOM.
A nuMeHHO cBeua 3akuranus. Vickpa B cBeue hopMupyeT UMITY/IbC C KPYThIMU ()POHTaMU U TiepesiaeT
MpaKTHUYeCKU BCIO SHEPTUI0 CO BXO/a Ha BBIXO/,

1711 HU3KOBOJIETHOTO BapyaHTa reHepaTopa HeoOX0[UMO UCKATh IpyTre BapuaHThI
¢hopmupoBaresnieit uMiynbcoB. CoBpeMeHHasi 0a3a 3/1eKTPOHHBIX 3/IeMEHTOB TIPeZl0CTaB/IsieT HaM
60111101 HabOP TPAH3UCTOPOB U MACCUBHBIX 37IEMEHTOB, pabOTaroIMX B Uaria30He /[0 HeCKOTbKUX
coTeH (0osblile HAC He UHTEPECYET) BOJBT.

[TpaBUBHO CIIPOEKTUPOBAHHBIN (hOPMHUPOBATE/b 00eCTIEUNT TIpepPhIBaHKEe UMITY/IbCa B MOMEHT
MaKCHMaJIbHOTO TOKa B KaTyILIKe WHAYKTUBHOCTU U, COOTBETCTBEHHO, NOJIyYeHre MaKCUMa/bHO
BO3MOXXHOTO 06paTHOTo BEIOpOCA yrKe Ha BTOPOU KaTyIIIKe.

[Tpomo/mKast OTMCaHHbIN MPOLECC MbI MOXKEM TTOJTYUHT BO30Y>KeHe 118101 IeITOUKU
roc/ie[joBaTeIbHO COeJUHEHHBIX KaTyllleK.

[TepeiifeM K TPOEKTHPOBaHKMIO cxeMbl. Orpe/ie/TMM 0CHOBHbIE TTapaMeTphbl, KOTOPbIM JJ0/DKHA
YIOB/IETBOPSITh CXeMa.

1. Cxema mUTaeTCs OT CTAl[MOHAPHOTO O/I0Ka MUTaHUS. 3aKOJIbL[OBBIBAHUE CXEMBbI 110 MTUTAHUIO Ha
JIaHHOM 3Tarle He TIaHUPYeTCSl.

2. 3amycK CXeMbl OCYI[eCTB/ISIeTCS HaXKaTHeM KHOTKH «ITyck». [Tabiie cxema paboraeT B
aBTOMaTUUYeCKOM PeXXHMe.

3. I'eHepaTopHbIe KaTyILIKU B KOJIMYeCTBe 8 IITYK COeUHSIFOTCS T0C/Ie0BaTe/IbHO uepe3
3/IeKTPOHHBIEe (hOpPMUPOBaTe UMITY/ILCOB, 0OecreunBarole KpyToi 3afiHUi (pOHT.



4. CxeMa obecrieurBaeT Moc/ieloBaTe/IbHYIO Mepejauy UMITY/IbCOB OT 1-i KaTyIIKU KO 2-0H, OT 2-
oM K 3-eil U Tak fanee 1o 8-ou. [Tocse yero LUK/ MOBTOPSETCS.

5. KOHCTPYKTMBHO reHepaTOpHbIe KaTyIIKU BIMO/JIHEHb! Ha (DePPUTOBBIX MO/TYKOJIbLAX U UMEIOT
1o 2 0OMOTKM Kaxkzast. [Ipruem BTopruHasi 0OMoTKa nmeeT Ha 10-15 MpOIieHTOB BUTKOB OOJIbILIE UeM
repBUYHasi. 3To HeoOX0[UMO [i/Isi KOMITeHCAL[MH Ta/ieHHsl HarpshKeHus! (He MOIIJHOCTH) Ha aKTUBHOM
COTIPOTHB/IEHUHN 0OMOTOK.

6. OOMOTKM BBITIO/IHSIFOTCS, 110 BO3MOKHOCTH, TOJICTBIM TIPOBO/IOM [i/Isl CHWKEHHS] OMUYe CKHX
NoTepb

7. IIpoBepka paboTh! CXeMbl TIPOM3BOJUTCS IPOOHMKOM, BBITIOJTHEHHOM Ha CTEP>KHEBOM
cep/ieuHrKe ¢ 0OMOTKOM, Harpy>keHHOH Ha cBeToMOzA. [1py HOpManbHOM paboTe CXeMbl CBETOAMO/
JIO/DKeH CBEeTUTCSI TIPH TI0/JHeCeHUY TIPOOHMKa K JIF000M reHepaToOpHOM KaTyllKe.

8. OOMOTKHM Ha TIOYKOJIbIIaX BBIMOJTHSIOTCS aKKypaTHO B /iBa psiia. CHauaia MOTaeTcsi BTOpUYHast
oOMOTKa 3aHMMasi He MeHee 2/3 IJTUHBI MTO/TyKosiblja. [ToBepX Hee, yepe3 WU30JISLUIO0, MOTAETCS TIePBUYHAS
00MOTKa TIPUMEPHO T10 cepeiliHe BTOPUYHOM.

9. Hukakux TpeboBaHMM K 0OMOTKe MPOOHMKA He TIPeAbSIB/IAeTCA. ITO YACTO BPeMEeHHbIN MprUOop.

CaMbIM CJI0)KHBIM TIPH TTPOEKTUPOBAHUN CXeMbl ObIJIO BBITTO/IHEHWEe TpeOOBaHUsI 10 00ecrieueHuro
KpYTOTo 3a/iHero ¢poHTa uMMysbca. Vimetoliuecs: B HaJIMUMK MOPOTOBbIe 37IeMeHThI, Takue Kak JUO/bI,
CTaOUUTPOHBI, IUHUCTOPBI ¥ TUPUCTOPBI (HOPMUPYIOT KPYTOH MepeHuM (GPOHT, OCTaB/IsAs 3a/HUN
(bpoHT 6e3 u3MeHeHus. B HaileM cityuae rjiaBHbIM TpeboBaHMeM ObLI0 0becrieueHre MaKCUMaTbHO
kpytoro MMEHHO 3agnero ¢bponTa. [Tocse moaroro movcka B ceTu Oblsia HalifieHa cxema
dopmupoBaresnsi. Cxema Oblia TpOBepeHa Ha MakeTe U3 4-X KaTyieK. [IpoOHUK, MOJKTFOUeHHbIN K
ocuusiorpady (6e3 cBeToAMo/ia) TTOKA3asl, UTO UMITY/ILChI CO BCeX KaTyIlleK UMeIOT IPUMepPHO
OJJMHAKOBYIO aMIUTUTYy U JJIUTeTbHOCTb. TO €CTh MOYKHO CKa3aTh, UTO 3aTyXaHHe UMITY/IbCOB MPH
riepeziave TI0 I[eTIOUKe U3 KaTyIlleK He3HauuTeJbHO.

B pe3ynbrare moyuniack BOT Takasi cxeMa MHOTOga3Horo (8-¢a3Horo) MynsTUBHOparTopa.
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Pabota cxembl. [Toce KpaTKOBpEMEHHOTO Ha)KaTHsl Ha KHOTIKY «I1ycK» ofHOBUOpaTop Ha
Mukpocxeme NESS5 BbilaeT UMITy/IbC Ha KaTyLIKY «1». B KaTyiike «1» 3Heprus UMmysbca 3aracaeTcs B
BU/Jle MarHUTHOTrO 1oss. [loc/ie OKOHUaHYsl UMITy/IbCA SHEePIUsl 3ariaCeHHOr0 MarHUTHOTO T10J1S
BbIzlenisieTcst B 0OMoTKe L2 B Buzie SIIC u, uepe3 auog VD2, moctymnaeT Ha ()OpMUPOBATE/Tb UMITY/THCOB,
coOpaHHbI Ha TpaH3ucTope VT3 u [jaiee Ha KaTyIIKY «2». DHEePruysi 3TOr0 UMITY/IbCa 3aracaeTcs B
Karylke «2». [Toc/ie OKOHUaHUA UMITy/IbCA SHEPIHs, 3arlaceHHas B KaTyllKe «2», IIOCTyIaeT yepes3 JUO[,
VD4 u popmMupoBaresb UMIY/ILCOB Ha C/IeyIOLIYI0 KaTyIIKy. TakuM 06pa3oM UMITY/bChbl TTO0YepeIHO
B030y>KJal0T MarHUTHOE T10JIe BO BCeX KaTymikax. [locieaHuii UMITysbC € KaTyIIKA «8» MOCTyTaeT Ha
BXO0J] 0IHOBUOpAaTopa U 3amyckaeT ero. LIuk noBropsieTcs.

Ot 6710Ka uTaHus (aKKyMYJISITOpa) MATAETCS TOMBKO YaCTh CXeMbl, a UMEHHO OZJHOBHOPATop.

Bce ocTanbHble UMITY/IbCHI B CXeMe 3TO TIPOU3BO/IHbIE OT TIEPBOTO UMITY/IbCa U He MOTPebIsioT
SHEPTHI0 OT O/I0Ka MIUTaHUS.

Takum 06pa3oM MbI TTOBTOPWJIM Ty YaCTh OMMCaHUs reHepaTopa Xab06ap/a, rjje OH TOBOPHT, UTO
TOCJIe 3armyCKa UMITY/TbC «OeXKUT» TI0 T[eTIOUKe KaTyIlleK.

HexkoTopblie cooOpa>keHus 110 TTOBOAY KOHCTPYKIIWH.

Xab6apa, B cBoeM reHepaTope MCII0/Ib30BaJl CTeP>KHeBble MarHUTOMPOBO/IbI. Marepuan
MarHuTOIPOBO/IOB, B JAHHOM CJTyuae, He MMeeT 3HaueHus. [1apa crepykHel (KaTylleK) MMeeT MarHUTHYHO
CBsA3b Ha ypoBHe 0Koj10 30%. To ecTh 0k0/10 30% MarHUTHOTO MOTOKA OT FreHepaTOPHOM KaTyIlIKU



rornaziet B npyvemMHyt0. OCcTabHOM MarHUTHBIM MIOTOK 3aMbIKaeTCs uepe3 BO3/lyX U He yuacTByeT B
TpoLiecce reHepaLjuu.

B paccmaTtpuBaeMoM BapraHTe reHepaTopa MCHO/b3YOTCS MO/IYKOJIbLia. 34eCh MarHUTHas! CBSA3b
MeXXJy TeHepaTOpPHOM 1 MpHUeMHO# KaTyllKaMu MoykeT coctaBuTh 80 1 6osiee riporjeHTOB. OfHaKo 8
reHepaTOpPHBIX U 8 MPHEeMHBIX KaTyIlleK Ha TO/TyKOJIbLiaX 3TO JOCTAaTOYHO rabapuTHOE U HEYKITIoXkKee
coopy>xeHre. Kpome Toro o6imiasi 00MOTKa Ha 8 To/IyKo/bliaX YBe/IMUUBAET AJTMHY TTPOBO/IA, UTO
MIPUBOJUT K YBEJIMYEHHIO NIOTEPh Ha aKTUBHOE COTIPOTUBJIEHHE.

B CBsi31 C BbIILIEN3/I0)KEHHBIM TTPE/ATIO/Arat0 UCIoJIb30BaTh KOMOWHALIMIO MarHUTOTIPOBOZAOB. [11st
reHepaTOpHBIX KaTyllleK UCTIO/Ib3YHOTCS, KaK U paHblile Mo1yKosblia. 11 IpueMHbIX KaTyllieK —
CTEepP)KHH, [I/TMHA KOTOPBIX HECKOJIBKO IIPeBbIIIaeT JuaMeTp MOJIYKO/bLa, a IMaMeTp CTePsKHS J0/DKeH
ObITH OO/IbIIIE TOMIIMHBI KO/IbIA. MarHuTHas CBsI3b IIPU 3TOM He YMeHbILAeTCsl, @ KOHCTPYKLUS
CTaHOBUTCS O0/iee KOMIMAKTHOM.

Ha s3Tom onTrMu3aiusi KOHCTPYKLIMU He 3aKaHuMBaeTCs. [I0CKO/IbKY B KaXK/Iblii MOMEHT BpeMeH!
B030yX/]eHa (reHeprUpyeT MarHUTHOE T10/1e) TOTBKO O/JHA KaTyIIKa, TO MOXXKHO MUMEeThb TOJIBKO OJJHY
MIpHMEeMHY0, KoTopasi OyZieT HaXOJUThCSI B MarHUTHOM KOHTaKTe CO BCeMHU reHepaTOPHBbIMH KaTyILIKaMH.
OnTUMasnbHBIM Oy/IeT M3roTOBIEHHe CTeP>KHS B BUjie 8-yrosbHUKA. [71e cTopoHa 8-yrosibHUKa paBHa WK
Ooblile IIMPUHBI TIOMyKOJIbIIa. HO B ZIaHHBIN MOMEHT 3aKa3aTh TaKo cTepykeHb HepeanbHO. [1osTomy
OrpaHUUMMCS TeM, UTO BBIITYCKAeTCsl CePUKHO.

KoHcTpykist 6yzieT BbIIVIsiieTh IPUMEPHO Tak.

Monykonkua LieHTpansHkIi
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B paspese

Bug ceepxy

CreziyeT IOMHUTD, UTO MeX/y TIOBEDXHOCTBIO CTEPIKHSI 1 TIO/TYKOJIbLIaMH Z0JDKeH OBITh 3a30p 0Tl
70 1,5 mm. HerocpeicTBeHHBIM KOHTaKT MeX/y CTEP>XHEM U TMOJyKO/IbLIaMX UCK/TrouaeTcsl. Ecmu
ycoBue OyzieT HapylleHo, TO, KakK 51 y>Ke TOBOPHJI B TIPeABbIAYIINX TeKCTax, MOoIyuyrM TpaHcgopmarop ¢
BKJTFOUEHHBIMHU T1apaJiie/lbHO MepBUUHBIMKA 0OMOTKaMU 1 COBePILIEHHO Herpe/icKa3yeMbIM
pacripeZie/ieHieM MarHUTHBIX TIOTOKOB.

[MozaBOAIM TIpE/IBAPUTE/BHBINA UTOTH MTPO/e/IaHHON PabOTHI.

Pa3paboTraHa cxeMa MakCHMaJIbHOTO YIIPOIIIEHHOTO BapruaHTa reHepaTtopa Xab6apaa, cocrosinas
13 O7IHOV TeHepaTOPHOW M OJHOM MpreMHOM Katyiiek. CxeMa coOpaHa 1 rpoBepeHa B pabore.
[MoaTBep>KeHO SKCIIepUMeHTabHO, UTO MarHUTHOE 110Jie 1yO/irMpyeT CBOK SHEPTUI0 Ha PacrioNoyKeHHYH0
PSIZIOM JIOTIONTHUTE/bHYO KaTyIIKy. VIMeHHO 3TOT NPUHLMI yOIMpOBaHUs MarHUTHOTO TIOJIS
HCTIONT30BaH B reHepaTope Xab0apza.

OrpeesieHa KOHCTPYKIMS MAarHUTOIPOBO/OB (Cep/IeuHUKOB), 00ecreurBaroljasi MaKCUMaJIbHYIO
repefjauy MarHUTHOT'O M0/ (2 COOTBETCTBEHHO U SHEPryu) OT reHepaTopa K MPUeMHUKY. JTO
KOMOWHALMS TTOJTYKOJBL[0 — TOTYKOJIBLIO, U/TA TIOTYKOJTBIIO — CTePIKeHb.

Ornpe/iesieHbI OCHOBHBIE TITapaMeTPhl yCTPOMCTBA, KOTOPble He0OXOAUMO YUUTHIBATh MPU
JanpHel1Iei pabore.

Pa3paboraHa cxemMa MHOTo()a3HOTO My/ITUBHOpaTopa, KoTopasi obecrieurBaeT roouepeHoe
B030yxJeHre KaTyiiek reHepatopa. CoOpaH MakeT cxeMbl U3 4-X KaTyliek DKCIIepUMeHTaTbHO
TIOATBEP K/eHa Tiepe/iaua UMITY/Ibca BO30Y K/IeHHUs OT KaTyLLIKH K KaTyiike. CyljeCTBeHHOTO YMeHbIIIeHH s
HMITY/IbCOB BO30Y)K/[€HHsI TIPH TTPOXO’KAEHHUH TI0 KaTyIKaM He HaOJrroaeTcsl.

OnpefiesieHa KOHCTPYKLIYSI FeHepaTOPHBIX M TIPUEMHOM KaTylllek.



Hekoropble pa3MeliiieHys 1o pabote reHeparopa Xabbapza.

O6parumcs K CyleCTBYIOIIMM OMUCaHUSIM PaboThI TeHepaTopa. Xab06ap/ mojaBan TOKOBbIE
HMMIY/IbCBI Ha KATYIIKY BHYTPH KOTOPOM HaXOAWU/ICS METa/l/TMUeCKUIN Cep/IeuHUK.

A Terepb BCTIOMHUM WUJTM TIOCMOTPHM B CeTH KaK M3TOTaB/IMBAIOT MOCTOSTHHBIE MarHUTHL. iMeeTcst
crieliMasibHast KaTylllka, B CEpeJUHy KOTOPOU MOMEIIIaloT OIHY WM HEeCKOJIbKO 3ar0TOBOK OyIyIIUX
MarHuTOB. Ha KaTyllKy 1Mo/jaroT 31eKTpruueCKUii UMITY/TbC ¥ BBIHUMAKOT TOTOBbIE MarHUTHI.

TonbKO He Ha/I0 TEePEUUC/ISTh YMHbIE Ha3BaHHsI M CBOKCTBA MarHUTHBIX MaTepuasioB. B
3aBHCUMOCTH OT MaTepHasia MeHsieTcsl popMa KaTyIlKy, SHepTHsi U BpeMeHHbIe ITapaMeTPbl UMITY/TbCOB,
HO TIPUHI[UTHAIBHO TEXHO/IOTHST U3TOTOBJ/IEHUSI TTOCTOSIHHBIX MAarHUTOB OCTAeTCst HEM3MEHHOM.

PasHutia Mexy reHepatopoM Xa606ap/a ¥ U3roToBieHrneM MocTossHHbIX MarHuToB TOJIBKO B
SHEPryy UMITy/ibCa. J[/1s1 U3rOTOB/IEHHUS TIOCTOSIHHOTO MarHUTa HY>KeH OZIMH (MJTM HeCKOJIbKO) MOIITHBIX
HMMIY/IbCOB U MarHUT TOTOB. B reHeparope Xa66ap/ja UMITY/IbChl UMEFOT MHOTO MEHBIITYI0 SHEPTHI0, 3aTO
UX MHOTO. DTO He MPOXOAUT OecciefHO AJisi CepieyHrKa (M3 Kakoro Obl MaTeprasia OHA He ObUTH
n3roToBseHbl). CepAieyHrK MOCTeNeHHO HAaMarHUUMBAETCs TI07] ZIeMCTBHEM OJTHO TIOISIPHBIX UMITY/TbCOB.
nana3oH MeXXy ABYMsI COCTOSIHUSIMU (HaMarHA4eH — pa3MarHUueH) YMEHbBIIIaeTCsl. YMEeHbIaeTC st
CHMMaeMasi C BbIX0/la MOIIIHOCTb, a TP JOCTWKeHWUH OTpe/ie/IeHHOMN CTeTleHW 0CTaTOYHOM
HaMarHM4eHHOCTH TeHepaTop Boobiije repectaeT paborats. CrieoBaTe/IbHO BpeMsi paboThI reHepaTopa
OrpaHUYEeHO Y 3aBUCHUT OT MaTepraJia UCTI0/Ib3yeMbIX CepAEeUHUKOB. B Oosbliieii cTerieHy BpeMsi paboThI
OTIpe/IeJISIeTCS TOM MOII[HOCTBIO, KOTOPYIO Mbl CHUMAeM C BbIXOZia (9HEPTHel MepBoro UMITy/Ibca, OT
O/710Ka TTUTaHUSA).

Ha kapTuHKe cjieBa n300pakeHsb! 3 TiepefiaTuliKa SHepruy B OKpYy»Karolijee IIPOCTPaHCTBO.
KonnuecTBo nepesjaHHOM B MPOCTPAHCTBO SHEPIUH OIpe/iesisieTCsl KOHCTPyKLMel nepejarunka 1 HE
3ABUCHUT ot Hammuus WK OTCYTCTBUS IIPUEMHUKOB SHEPrUu.

AHTEHE

a AnTEHa
nepegaias  Paoros0IHE

npreMHan

Pammo i_i A /“-_: Paawo L3y
P sy
NepeaaT-mK R NPHEMHHK BHOED

TpanchopMaTop TpaHcopmaTop
Tecna Tecna
NEPEJGHILUMA  SNEKTPMYECKOR NpHEMHBIA
none
CeeyeHne
[eHepaTop - MpueMHuK T FE30paspAnHoR
namne
KETWKV_\ KaTywka
MarHuTHoE Coevenve
leHepaTop none MpUEMHWEK _""caenonuuua
Cepag4Hnk \V/ Cepaermi
MCTOYHMK NPVEMHUK
MErHMTHOMO MarHMTHOMR D
nans nans

B npaBoii uactu n306paxkeHsl 3 IpUEMHUKA SHEPTUH U3 TIPOCTpaHCTBa. KomiuecTBO MpUHSATOM
SHepryu 3aBUCUT OT MOIIIHOCTU TepeAiaTuriKa, KOHCTPYKLIMU MPHeMHUKA U 00paTHO MPOTOPLIMOHATBEHO
KBa/lpaTy pacCTOSTHUS MeX/y IepelaTuYMKOM Y TPUeMHUKOM. HuKakoro Bo3zieliCTBHS Ha nepefaTuuK
TIPUEeMHUKU SHepruu He okasbiBatoT. ITo Ba CAMOCTOATEJIBHBIX 1 He3aBUCUMBIX JPYT OT Apyra
yCTPOCTBa, pa3/ie/ieHHbIe JPYyT OT APyra BpeMeHeM U paccTosiHueM. Yl roBopuTh 00 MX BAMSHUM APYT Ha
JIpyTra, 3HaUMT He MOHUMaTh (PU3nUeCKUX MpOoLeCCOB, MPOUCXOAALUX B 3TUX yCTPOMCTBAX.



ITIpu ipueme 3Heprum B npueMHUKa mosiByisieTcst DI C, KoTopast HaripaBJjieHa MPOTHUB
TIPUHUMAaEeMOI'0 CUTHasa, YTO MPUBOJUT K «BbITa/IKUBAHUIO» (TallIeHHIO) YaCTH T0/Ie3HOr0 CUrHasa 13
MpUeMHUKa. [I7151 yMeHbllIeHHs 3TOro sIBJIeHUs] IPUHUMAKOT pas3/IMuHble KOHCTPYKTHBHBIe pelieHus. K
TaKUM pelleHHsIM MOJKHO OTHECTH: MOBBILLIEHHE BXOJHOIO COMPOTHB/IEHUS (YMeHbILaeTCsl TOK,
yMmeHbluaeTcsi 1C), KaTyLIKU CBA3U C MajibiM KOJTMUeCTBOM BUTKOB, Pa3Bsi3bIBalOIINe JUO/bI.

[TepBble 2 ycTpoiiCTBa LUIMPOKO U3BECTHBI U MHOTOKPATHO MCC/Ie/IOBAHbI. 3-e YCTPOMCTBO paboTaeT
Ha TOM >Ke TIPUHLIUIIe, UTO U /iBa MepBbIX. 3/1eCh TOXKe UMeeTCs nepejaTuiK, uMeeTcst npueMHUK. Ho a1s
repe/iauM SHEpruu C nepejaTuvka Ha NprueMHHUK 3ajerictBoBaHo MAT'HUTHOE I1OJIE. Sueprusi MIT
repe/iaTurKa eCTh BeJIMUMHA NTOCTOSTHHAS U 3aBUCUT OT KOHCTPYKLMH Y CXeMHOTI'O pellleHUs. DHeprus
MIT pacrnipocTpaHsieTcst B mpocTpaHcTBe. YacTh 3TOM SHEpruM ynasauBaeTcs fgaTurkoM MIT (kaTyikoit
VH/IYKTUBHOCTH C CE€PAEYHUKOM WM JaTUMKOM XoJjla — 3TO He TIPUHIUIHAIBHO) TTpeobpa3yeTcs B
3/IeKTPUUECKUi curHan U obpabaTbiBaeTcs B COOTBETCTBHU C MOCTaB/IeHHOM 3aziaueil. Bcé B cTporom
COOTBETCTBUM C 3aKOHAMM K/1acCUUYeCKoW (PM3UKU Kak U B MPeAbIAYIINX ABYX Cyuasix.



