BectonnuBHble reHepaTopbl cBoboaHoi aHeprum (BTIM) T. KanaHapse ucnonb3ykoT
OAMH MPUHUMN MOAYy4eHUA nNPUbOaBOYHOM 3IHEPrUKU, KOTOPbIX OCHOBAH Ha
MCMONb30BAaHMN BOJIHOBbIX CBOMCTB 3aMeaNfloWMX CUCTEM U ABNEHUU YCUNIEHUA
3/1IEKTPOCTAaTUKN MArHUTHbIM NOIEM.

3amepgnawowan cuctema (3C) B npocteniiem BapmaHTe npeacraBaseT coboit CBUTbIN B
Cnupanb NpoBOA, - CNMPanbHbIM pe3oHaTop. MaAa no BMTKamM CcCnMpanun, BOJIHA
3ameanneTca B oceBOM HanpasaeHun. KoadpuumeHT 3ameaneHums

N = A/IMHA BUTKa / WIar HAMOTKMW.

MopobHble 3C ncnonb3yoT B nramnax berywen BoaHbl ana ycunenma CBY curHanos.
Ha OTHOCMTENbHO HM3KMX 4YACcTOTaX AOECATKOB Merarepu, CBOMCTBA CNMpPasibHOro
pe3oHaTopa Kak 3C npakTUMYeCcKM He TMNpUMEeHMMbl, HO cyuwecTBytoT 6onee
spdpekTnBHble 3C. Ecam KaTywKy HamoTaTb B ABa €/10A, eé 3PPeKTUBHOCTb Kak 3C
YBEANYUTCA HA NOPAAOK. HECKONBKO XyAlwne pe3yabTaTbl AaeT HAMOTKA KaTyLWKM Ha
MeTaNINYecKyto TPybKy, Koraa skpaH BbINOAHAET PO/b BTOPOro nposoaa. K npumepy,
€CAn pes3oHaTop HamoTaTb B oAMH cnok nposogom D 1 mm, aamHon 10 m Ha
NoNMNPONMAEeHOBOM Kapkace D 50 mm, 4yacTtoTa 4eTBEpPTbBONHOBOINO PEe30HAHCA
OKakeTcA B panoHe 7 Ml'y,. Ecam ke noa npoBoA, NONOXKUTb aNtOMUHMEBYIO GONbry U
N30NATOP TO/ILLMHOM 5 MM, YacTOTa CHM3UTCA B HECKOJ/IbKO pa3. HamoTKa KaTywku B
ABa cnoa no 5 metpoB 3amegnut BoAHY B 5-10 pas. KoadpouuymeHT 3amegneHuns
3aBMCUT OT LWara HaMOTKM M pPacCTosHMA Mmexay nposogamu. Ewe 6onblero
3ameaNIeHNA MOXKHO A06UTbCA, UCNOb3YA IEHTOUYHbIE MPOBOAHMKM.

B nepsbix reHepaTtopax KanaHaase HamaTbiBa/a NPOBOA Ha METAN/IMYECKMIA KapKac.
[Janee K1CNONb30Ban MHOFOC/AOMHYIO HAMOTKY, Kak 6onee 3pdeKTUBHYIO.
3amepgnaooLan cuctema Heobxoamma ana Toro, YToobI:

YMeHbLWNTb paboume 4acToTbl.

Ycnnutb aHepruto.

MPUHLMN YCUNEHUA SHEPrMM PacCMOTPUM Ha Npumepe namnbl beryuen BOHbI
(NBB):
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CornacHo Knaccnyeckomy O6'bF|CHeHVII'O, ycnneHume CBM curHana NMPOUCXOAUNT 3a CHET
TOro, 4TO 3N1EKTPOHbI OTAAKOT CBOKO 3HEPIUKO BOJIHE, I/I,D,yu.l,el‘;l no cnupanun. an 3TOM



CaMM 3NEKTPOHbI YCKOPAKTCA 3/IEKTPUYECKUM MONEM MeXKAY KaTogoM W aHOAOM.
INEeKTPOHbl MOTyT ObITb YCKOPEHbl HE TONIbKO 3NEeKTPUYECKMM MOAEeM, HO U
MarHuTHbIM. Ha 3Tom npuHuMne paboTatoT 6eTaTpoHbl. YCKOpeHWEe 3/IEKTPOHOB
H6eTaTPOHOM OCYLLECTBNAETCA B BaKyyMHOW Kamepe. B otauume ot JIBB, rae Ha
CO34aHMe 3/IeKTPMUUYECKOro NOJIA PacxoayeTca SHeprua aHoAHOro UCTOYHMKA NUTAHKS,
MarHMTHOe Mosie MOXeT ObITb CO34aHO MOCTOAHHbBIM MarHUTOM WAW COJIEHOUAOM.
Mpwn 3TOM 3HEPrns Ha YCKOpPEHUE 3NEKTPOHOB daKTUUYECKM He pacxoayetcs. Mposoa
MOXHO pacCMaTpmMBaTb Kak MHOXECTBO BaKyyMHbIX Kamep, B KOTOPbIX OAWUH aTOM
ABNSAETCA KaTo40M, a BTOPOM, COCeAHUN - aHOAOM. INEKTPOHbI B NpOBOAE MOTYT BbiTb
6e33aTpaTHO YCKOPEeHbl MarHUTHbIM MOJIEM BO BPEMS MpoJieTa OT aToMa K aTomy.
YCcKopeHWe 3NeKTPOHOB PaBHOCU/IbHO YBEIMYEHUIO SHEPTUM CUCTEMBI.

PaccmoTpum paboTy TakoM cuCTeMbl Ha MPUMeEpe NPaKTUYECKOro ycTpoicTea.Huke
NMokasaH cambli npocToi reHepatop T. KanaHag3se. leHepaTop coAepKUT TONbKO
3N1eMeHTbl, HeobxoauMbie ANA NOoAy4YeHMA NPUBaBOYHON SHEepruu. B KOHCTpyKLMU
HeT IMWHUX, CKPbIBAOLLMX CyTb NAAT U AeTanen.

Pe3oHaTtop BbiNONHEH M3 npoBoga B [1BX m3onAuum B Tpu cnoa. B Kaxkgom cnoe
pasmellaeTca ogHa NOAYBOJIHA BOTHOBOIO pe30HAHCa - NONTOPbI BOHbI BCETO.



HamoTKa BCex C/I0eB OCYLLECTBASETCA B OAHOM HanpasaeHuu. B Takom BapuaHTe
MYYHOCTU HaMpPAMKEHUN Ha KPalHMX OBMOTKAX OKaXKyTca MPOTMBOMOIONKHbIMU MO
noTeHuMany no OTHOLWIEHWU K cpeaHemy cnow. Cobntogaerca ycnosue ABOMHOMU
3aMeaNALEeN CUCTEMDI.

HanpaBneHne TOKOB B KpalHWUX CNOAX COBNAZAeT, YCIOBHO HAa PUCYHKe OT LeHTpa K
KOHUam cnof. Bo BHyTpeHHeM cnoe Hanpas/ieHWe NPOTMBOMNONOMKHOE - OT KOHLLOB K
ueHTpy. Cuctema aHanorMyHaa MoJiyBOIHOBOMY PE30HATOPY, HO MMeeT 60nbLIniA
KoapodnumeHT 3ameaneHus.

Hu)Ke nokasaHa cxema reHepatopa. Katywka L2 - TpexcnoiHbi pe3oHaTop. KaTywKku
L3, L4 HamaTbIBalOTCA MO KpadAm BCTpeyHo. Ha ¢oTorpadumm oHM 3amoTaHbl CUHEWN
nsoneHtTon. MHAyKTop L1 BbiINONHAETCA U3 MeAHOM TPYOKKU, B KOTOPYIO NPONnyCcKaeTca
M30/IMPOBAHHbIA NPOBOA, C Or0JIEHHbIM KOHYMKOM. [lyTem nepemelieHMa nposoaa
BHYTPU TPYOKM MOXKHO perympoBaTb 4YacTOTy pe3oHaHca. MHayKkTop BO3byKAOaeTcA
Ha YeTBepTM COBCTBEHHOrO BO/IHOBOMO pPe30HaHCca. YacToTa MHAYKTOpPA A0MXKHA ObITb
HacTpoeHa TakMm o6pa3om, 4Tobbl B pPEe30HATOP MOMELANOoCh LEeN0e YUCIO
NOyBOJIH, N B pe3ynbTaTe 06pa30BbIBasNacb CTOAYAA BOJIHA.
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BblcCOKOBONBLTHbLIN KoHAEeHcaTop C3 coBMecTHO ¢ MHAYKTopom L1 n paspsgHukom G1
06pa3yloT NCKPOBOWM BbICOKOYACTOTHbIM reHepaTtop. Ecam He NpUHATbL cneumnanbHbIX
Mep, B reHepaTope o00pa3yloTCA XOPOLWO M3BECTHble 3aTyxalowme KonebaHus.
Ocumnnorpamma nsobparkeHa Huxe.

Ha ocumnnorpamme XopoLlo BUAHbI MOMEHTbI MEPEKNOYEHNA Pa3pPAAHUKA Ha NUKaX
MaKCMMaNbHOW aMNIUTYAbl HaNPSAXEeHUs B MOMEHT CMeHbl HanpaBieHWs TOKa B
nHaykTope. MNpun Takom pexknume paboTbl reHepaTopa NpubaBKa He BO3HUKHET.

HeobxogmMmo obecneunTtb peXKMm, NpuM KOTOPOM TOK OT KOHAeHcatopa 6yaet
NPOTEKaTb Yepe3 MHAYKTOP TONbKO B OAHOM HanpasneHun. KonebaHusa B Takom
cAyyae MCcKAoYatoTca. Ecnm BKAOUNUTL B LieNb 3a3eMAEHUS HU3KOOMHbIN pe3ncTop U
NOAKNIOUMTCA K Hemy ocuunnorpadom, MOXKHO Habnwgatb OCUMANOrPaMMYy,
n306parXKeHHYIO Ha Cxeme.

Mpu nepBom cpabaTbiBaHUM paspsAgHMKA B 3a3eM/JIEHUM PE3KO BO3HUKHET TOK.
MpoxoAnT HECKONbKO 3aTyxalowmx KonebaHnii Ha YactotTe co6CTBEHHOrO pe3oHaHca
WHAYKTOPA, U Aanee TOK MeA/IeHHO HayHeT ymeHbllaTbcsa. B 3To Bpema paspsagHuK
y*Ke 3aKpbIT. [pu cnegyrowem OTKPbITUM paspagHUKA NPOU3ONAET HOBbIA CKAYoK
TOKa 4yepe3 pe3nctop, U Tak byaeT NpoaoaKaTbCA A0 TeX NOpP, NOKa KOHAEHCATop
NOMIHOCTbIO He paspaauTca. AMNAMTYAA CKAYKOB MPM 3TOM He YMeHbLUAeTcs,
HECMOTPA Ha CHUXKEHME HanpAXKeHWA Ha KoHaeHcaTope. KoHaeHcaTop pasparkaeTca
B 6/IM3KOM K INHEMHOMY PEXKUME.

Takaa pabota reHepaTopa pgocturaetcA 6narofgapA BKAOYEHUIO pas3pAgHUKA
nocnefoBaTelbHO C  pe3oHaTOpoOM.  3anupaHuve  paspALHMKA  NpouCXoauT
NPUHYAUTENBHO C 4acToTonM cobcTBeHHOro LC pe3oHaHca pe3oHaTopa - COTHMU
Kunorepu,. 3annpaHune NPoOMUCXOANT 3a CHET OTParKeHHOM BOJIHbI. KoHaeHcaTop C3 npum
3TOM Ha YacTOTYy MNEPEKNOYEHNIM HE BAUAET.

Y106bl MONYYNTb [OMNONHUTENIbHYID 3SHEPrU0 33 CYET YCKOPEHWUA 3/IEKTPOHOB,
HeobxoAMMO cO34aTb BOKPYr pe3oHaTopa MarHuMTHoe nose. [laHHyi ¢GYyHKLUMIO



BbIMNOMIHAET HM3KOYACTOTHAA YaCTb CXeMbl, KOTOpaa BKAoYaeT TpaHcdopmaTtop 50 My,
220 Bonbt Trl, BCcTpeyHble KaTywku L3, L4 u crnaxkmBawowmi KoHaeHcatop C4.
Harpy3ska o6o3HauyeHa B BMAe Namn HakanauBaHuA. MOXHO noakntoyatb Ntobble
notpebutenn Ha HanpsaxeHue 220 BonbT 50 . MNpoxoaAa yepes BCTPeYHbIe KaTyLUKM,
TOK CO34QeT [ABa BCTPEYHbIX MArHUTHbIX nona. PesynbTupylowee none byaet
HanpaBAeHO NeprneHAUKYIAPHO OCU KaTywKU. MMeHHO Takum rnonem 3/1eKTPOHbI U
ycKkopAatoTcA. [Monyyms 4OMNONHUTENIbHYIO SHEPTULO, SN1EKTPOHbI NepesatoT eé aToMmam.
B pe3ynbTaTe NnponcxoanTt ycuneHme BoAHOBbIX KonebaHui.

Mpy 3TOM yCMIMBAETCA TOJIbKO OAMH MOJIyNepuos BOJIHbI, @ BTOPOM Moaynepuos,
HaobopoT noaasnAetcA. [MONAPHOCTbL YCUNEHHOrO nonynepuoga onpegenaeTca
HanpasaeHNWem TOKA BO BCTPEYHbIX KaTywkax. Ha Bbixoge pe3oHaTopa BO3HMKAOT
OAHOMNONAPHbBIE BCNAECKN TOKA, MPOMOAY/IMPOBaHHbIe YacToTom 50 . ITK BCnIeCcKu
CrNaXXuMBatoTcA KOHAeHcaTopom C4 1 NOCTYyNatoT B HAarpysKy.

TpaHchoopmaTop Trl onpeaenaeTr Hanpa)eHMe Ha Harpyske. TOK B Harpyske
onpeaenaeTca yCUnuMTebHbIMKU CBOMCTBaMM pe3oHaTopa. COOTBETCTBEHHO Harpyska
MOXKeT bbITb ropasgo moliHee TpaHchopmaTopa. KoHgeHcaTtop C2 3amblKaeT BbIXoz,
TpaHchopmaTopa NO BbICOKOW YaCTOTE.

B pOaHHOM BapuaHTe cxeMbl 3Heprya Ana nuTaHus reHepatopa 50 Ty u
BbICOKOBO/IbTHOIMO reHepaTopa CHUMAETCA C  AONOJIHUTENbHOM 0O6MOTKM LS.
KanaHapg3e ucnonb3yeT HECKONbKO APYron BapuaHT, NpU KOTOPOM TpaHcdopmaTop
Trl nmeeTt 4ONONHUTENBbHYIO 0OMOTKY Ha 220 BonbT. B Takom BapuaHTe 3Ta 06MOTKa
NPOCTO NOAKAKYAETCA K BbIXOAY YCTPOMCTBA. TaKoh Moaxod HECKOJ/IbKO ynpoLiaeT
CXeMy, HO YCNOXHseT TpaHchopmaTop. TpaHchopmaTopbl C ABYyMA OOMOTKaMM Ha
220 BonbT M ABOMHOW HU3KOBO/IbTHOM OOMOTKOM A0CTaTO4YHO AeduunTHble. B
HEeKOTOpbIX YycTpoicTBax KanaHagse wucnonb3yeT ANA CBOMX Ueneir TpexdasHble
TpaHchopmaTopbl C 0OMOTKAMKM Ha Tpex KepHax. B Takom cnyyae ogHa o6MOTKa He
33/1eMCTBOBaAHa.

PekomeHaauynu:

Mpu cbopke reHepaTopa ocoboe BHMMaHWE HYKHO 06paTUTb Ha WMCNONAb3yemble
KOHAEHCATopbl, KOTOpble 06A3aTeNIbHO A0MKHbI ObITb KAYECTBEHHBIMM.

MCTOYHMK BbICOKOrO HanpaxKeHUA MOXKeT bbiTb cobpaH no nobon yaobHour cxeme,
Hanpumep, Knaccnyeckon Ha TOKC.

leHepaTop 50 'y morkeT 6bITb cobpaH no nwbon yaobHOM cxeme UAKN B3AT rOTOBbIN
npeobpasoBaTtenb 12-220 ¢ ceTeBbiM TPAaHCHOPMATOPOM WM YUCTbIM CUMHYCOM Ha
BbIXxoAae.

Mpn HacTpolKe reHepaTopa HeobXxoAMMO CHavana A06UTbCA NOABMEHUA CTAaTUKK, U
TO/IbKO MOTOM 33ZeMCTBOBATb HU3KOYACTOTHYHO YaCTb CXEMBbI.

He cywiecTByeT HMKaKMX 06A3aTENbHbIX YCIOBMIM NO HAMOTKe pe3oHaTopa. Ero moKHo
MmoTatb nposogom B [BX wu3onsauum nwboro guamerpa. [anHa npoBoga He
pernameHTUpyeTCcA, HO He cneayeT UCNOAb30BaTb HAMOTKY MeHee 15 meTpoB KU3-3a
C/IMLLKOM BbICOKOM YaCTOTbl BOJIHOBOIO pPe30HaHCa.



MpeaynpexaeHua:

Bbicokoe HanpskeHue onacHo gns usHu. CobaogaiTe mepbl NPeaoCTOPOKHOCTMY.
KoHCTpyKLMA 0653aTeNIbHO A0/1XKHA ObITb 3a3eM/IEHA, HArpy3Ka NOAK/IOYEHa.

Mocne HaCTPOMKK reHepaTopa, KaTylKNU HEOBXOAMMO NOMECTUTb B CTa/IbHOM 3KPaH,
4YTOObI YMEHbLUUTb N3/Ty4eHne. He aepskute reHepaTop B XKUAOM MOMELLEHUN.



