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AHHOTALTUA [Ipoananu3uposarsl 60npoCsl RPpoYeccos 2NeKmpouoHU3ayuu npu UCHOIb308aAHUL UMNYTIbCHO20 KOPOHHO20 pa3pAdd,
a makoce NPeONoNHCEHA CUCMeMd KOPOHUPVIOWUX JAeKMPoO008 Muna «ocmpue — cemxay». YcmaHnosenewa 3a8ucumocms
KOHYEeHmpayuu a3poucHo8 Om paccCmoanus 00 UOHUIAMOPA, HO3BONAIOWASL YCIMAHABIUGAMb 3A0AHHBIL UOHHBIL cocmag 0.
HAKONAeHUSL MAKCUMATLHO BO3MONCHOU 8EIUHUNbL 3APA0A HA MEIKOOUCNEPCHBIX YACMUYAX, 00HAKO CKOPOCHIb 8030YUIHO20 NOMOKA
02PAHUYUBACNCA MEXHOIOSUYECKUMU NAPAMempamu U ee 3HAYeHUs. ONpeoensiomcs 8 3A8UCUMOCIU OM YCA08UU (KOHCIMPYKYUU
MEXHONIOSUYECK020 000PYO08aAHUs, MUNA ACNUPAYUOHHOU CUCmeMbl U Op.), A 8ENUYUHA HANPANCEHUS UMNYIbCA O2PAHUYUBACCS
napamempamu 3apsiOH020 YCMpPOUCmEa npu KOMopbixX UCKIIOYAemcsi «npooboiy.

Knrouesvie cnosa: snekmpouonusayus; UMNYIbCHBIL KOPOHHLLI pa3pA0,; UMNYIbCHOE HANpAXCeHue, a3po30ib;, 3apaoHas Kamepa,
Koazynsayus.

ANALYSIS OF ELECTROIONIZATION PROCESSES WHILE APPLYING PULSE
CORONA DISCHARGE TO CHARGE FINELY DISPERSED AEROSOL PHASE

D. S. PUSTOVOIL, I. M. CHEBERYACHKO
State HEI “National Mining University”’, Dnipro, UKRAINE

ABSTRACT The paper considers problems of electroionization processes while applying pulse corona discharge; in addition, a
system of corona producing devices of “point-net” type has been proposed. A dependence of concentration of air ions from distance
to ionizer has been determined. The dependence makes it possible to identify the preset ionic composition to accumulate maximum
possible charge value within fine-dispersed particles, but the airflow velocity is limited by technological parameters and its values
are determined depending on conditions (technological equipment, etc.), and the magnitude of the impulse voltage is limited by the
parameters of the charger at which the "breakdown" is excluded. Also on the basis of the studies carried out, a device for generating
a high voltage voltage pulse is proposed, which makes it possible to intensify the ionization of the medium in the interelectrode space
and at the moments of a pause between the voltage pulses, to ensure the outflow of the ions formed beyond the discharge gap by the
moving dust and gas environment.

Key-words: electroionization, pulse corona discharge; pulse voltage, aerosol; charging chamber; coagulation.

Brenenne paspsmoB W WX  TpPUMEHEHHWE IS pelIeHUs
TEXHOJIOTHYECKHX 3a1ad [1].
KopoHHbIlif paspsi — BHI CaMOCTOSTEIBHOTO [lepBbIM MPOMBIILICHHBIM MIPUMEHCHHEM

BBICOKOBOJIFTHOTO Ta30BOT0 pa3psja, BO3HUKAIOIIETO B
pe3KO  HEOJHOPOJHOM  JJIEKTPHUECKOM TOojle Mpu
MIPEBBIIICHUH HAMPSDKEHHOCTHIO MO U HAIpsSKEHUEM Ha
Pa3psAAHOM NPOMEXYTKE HadalbHBIX 3HadeHUH. VIMeHHO
KOPOHHBIH pa3psijl NCTIONB3YeTCs CETOAHS B OOJBIIMHCTBE
MIPOMBIIUIEHHBIX BBICOKOBOJIBTHBIX JJIEKTPOTEXHOJIOTHUI.
TakuMH TEXHONOTHAMH SBJISIOTCS: OYHCTKA Ta30BBIX
BEIOPOCOB ~ OT  KOHJCHCHPOBAaHHBIX  YacTHI[ B
eKTpOoQMIbTpax, TEXHOJOTWH MOIYyYEHHWs O30HA Ha
OCHOBE KOPOHHOTO pa3psijia B 030HATOpax, MOAU(DUKAIIHs
MOBEPXHOCTEH pPazIMYHBIX MaTepHajoB, B TOM YHCIE C

[ETbI0  CO3MAHWsT  MHOTOCIONHBIX ~ MAarTepHaioB  C
Pas3IuYHBIMU XapaKTEPUCTUKAMH CIIOEB,
SNIEKTPOCETapalusi ¢  KCIOIb30BAHHEM  KOPOHHOTO
paspsioa u ap.

B Hacrosimee BpeMst HaOIIOAaETCS BO3PACTAOIIUI
HHTEpeC K KOPOHHBIM paspsgaMm. HMccnepoBanus
KOPOHHOI'O paspsiia BeIyTcsl B ABYX HalpaBiICHUSIX —
¢usnyeckne  WCCICNOBAHUS  PA3IMYHBIX  KOPOHHBIX

KOPOHHOTO pa3psia Oblia ycTaHOBKa JJisi (puibTpanun
napoB cepHoil kucnotsl, co3nannas @.[1. Korpemnom [2].
C rtex mop ¢uibTpauus NPOMBIIUICHHBIX Ta30B
MpeBpaTHiIach B CaMOCTOSATEILHYIO oTpacib
TIPOMBIIIICHHOCTH. TemnoBble JIEKTPOCTAHIINY,
METAIUTYPIrHYECKUE W XHMHUYECKHE  TPEIIPUATHS,
[IEMEHTHBIC 3aBOABI W MHOTHE [IpyTHE MPeaIpUsSTHS
obopynoBaHbl 3ieKTpouIbTpamMu. PazBUTHE TEXHHUKH
¢uIbTpauy Ta30B OBLUIO CBS3aHO C HEOOXOAWMOCTBIO
TMOBBIMCHUA CTCIICHU OYHUCTKU TasOoB W YMCHBIICHHUA
sHepro3arpat. [IpuMeHeHre KOPOHbI OCTOSHHOTO TOKa B
ANIeKTpOoUIBTpax UCYEPNaIo BOZMOXKHOCTH IOBBIIICHHS
a¢dexkTUBHOCTH Tporecca GuibTpanuu. Bo3pociue
TpeOOBaHMUs 10 OYHCTKE NPOU3BOJICTBEHHBIX BHIOPOCOB B
OKPYIKAIOLIyl0 Cpedy 3acTaBsUId HCKAaTh HOBBIE ITyTH
noBbimeHust 3¢dexTuBHOCTH 37eKTpOdMILTPOB. B Ha-
CTofAllee BpeMs OCHOBHOM TEHIEHLUEH  sBIsAeTCS
NPUMEHEHHE  HMMIIYJIBCHBIX  KOPOHHBIX  Pa3psiliOB.
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JetanpHBII 0030p COBPEMEHHOTO COCTOSIHUS TEXHHUKHU
3JIeKTPOUIBTPAIINY TPEACTaBIICH B padote [3].

B nmocnegnee  BpeMs — HOSBHINCH — HOBBIE
Harpasienus. Harpumep, B pabore [4] KOPOHHBIN pa3psiz
NPpUMEHCH JId ONpECACIICHUA HapyHIeHI/Iﬁ OCJIOCTHOCTH
Meralindeckoro  kaHata.  lllupoko  mpumeHsiercs
KOPOHHBII paspsn B ayieKTporpadun u
2JIEKTPOCTATUUECKON reyaTu [5]- IIpumenenue
KOPOHHOT'O paspsijia JUIsl CYIIKH Pa3iIM4YHbIX MaTepuaioB
MO3BOJIWJIO  TOJMYYNTh HOBYIO  TEXHOJOTHIO  3THX
nponeccoB [6]. IlepcrieKTHBHBIM OCTaeTCs HAIlPaBICHHE
MIPUMEHEHHS KOPOHHOTO pa3psia MId TONydeHUus u
HCIIOJIb30BaHMS 030Ha [7].

[IpumeHeHne HMITYJIbCHBIX KOPOHHBIX pa3psaoB
YCIOXKHAET HMCTOYHUK HHUTaHHUSA KOPOHBL. K oObrYHOMY
HNCTOYHHKY BBICOKOT'O HAIPSAKCHUA }1068.BJ'I$ICTC$[ HUCTOY-
HUK HUMITYJIbCHOT'O HaIlpsyKCHUA. 3HauNUTENHHOE
KOJINYECTBO MIPOMBIILIJIEHHBIX ANEKTPOUILTPOB
paboraer mpu HampsokeHun 40-50 kB mocTosHHOTO
HanpspkeHusl. ['eHeparys UMITYyJIbCOB 0ojiee BBICOKOTO
HaNpspKeHUsT OONBIION MOIIHOCTH IpEACTaBisieT coOon
CIIOKHYIO 3a7ady. Bompochl co3maHus KOPOTKHX HM-
ITyJIbCOB BBICOKOTO HAIPSDKEHHS N3JI0KEHBI B padoTax [8-
9]. Pa3pabaTriBatoTCsi HOBBIE CHOCOOBI TE€HEPHUPOBAHUS
BBICOKOBOJIBTHBIX HUMITYJIbCOB C PEryJHUpPYEeMOi 4acTOTON
CIIEZIOBAaHUS B IOJIOKUTEIHFHOM KOPOHHOM paspsae [10].
B Hacrosiiee Bpemsi OCHOBHBIE HCCIIEIOBaHHS B 001acTH
JJIEKTPOOYUCTKM Ta3a HampaBieHbl HAa  CHCTEMBI,
BKJIIOUArOIe B ceOst OoJblIMe pa3psaHble IPOMEXYTKU
(mo 0,5 M) u, KaK CJEJCTBHE, TPCOYIOIINE MOBBIIICHHBIX

HaHpH)KGHI/Iﬁ nuTaHusd KaKk HUMIIYJbCHBIX, TaK H
IIOCTOSAHHBIX.

Bo Bcex MEPCUUCICHHBIX pa60Tax Ba)KHECHIITM
QJICMCHTOM SABIIACTCA HCTOYHHUK UMITYJIbCHOT'O
HaIps>KCHUA. I[I/IaHEBOH IlJ'IHTeJ'ILHOCTCﬁ UMIyJIbCOB,

OPUMEHSIEMBIX B HMITYJIbCHBIX KOPOHHBIX paspsiax,
npoctupaercs or 102 mo 10° cek. TpebGopamms x
IUIMTENBHOCTH ~ HMITYJIbCA,  9YacTOTe  HOBTOPCHUS,
aMIUIMTYJIe MMIyJbCa W CKOPOCTH HapacTaHusi (poHTa
1A Pa3IMYHBIX l’IpI/IMeHeHI/If/'I HMCIOT CYHICCTBCHHBIC
OTJINYHUA.

Ecnmu  0000muTe OGobIIoe  KOJMYECTBO CXEM
MUTaHUSI UMIYJIBCHBIX KOPOHHBIX PaspsioB, TO MOXHO
OTPENIeNTUTh UMITYJIbCHBIII KOPOHHBIA pa3psia Kak CyMMy
JIBYX pPa3psaoB, MPOUCXOAAIIMX B OJHOM DPa3psIHOM
MPOMEKYTKe. ITO MOCTOSHHBIA KOPOHHBIN pa3psii, KOTO-
pBIii  ONpeIeNnsIeTcs MOCTOSHHBIM —HAlpsHKEHHEM —Ha
9NIEKTPOZAX, ¥ UMITYJIbCHBIN paspsi, KOTOPBI BO3HUKAET
[pH KPAaTKOBPEMEHHOM MOAKITIOYCHUH BBICOKOBOJIIBTHOTO
UCTOYHMKA. B sTOM CJIydya€ MCTOYHHK IMUTAHUA COCTOHUT
u3 BBICOKOBOJIBTHOT'O BBITIPAMUTEIIA, KOTOpBIf/'I
obecrieunBaeT TMOCTOSHHBIA ~ KOPDOHHBIH — pas3psii, |
HCTOYHHKA MOBBIIMICHHOTO HAMPSDKEHHUSI, KOTOPBIA MOJ-
KIIOYaeTCsl  Ha  OMpeIeieHHOEe  BpeMs  uepes
BBICOKOBOJIbTHBIN KOMMYTATOP.

[apaMeTpbl BBHICOKOBOJILTHOTO HMITYJIbCa OYyIyT
OMPeNesIThCS B OCHOBHOM CBOMCTBaMH KOMMYyTaTopa. B
cllydae MMITYJIbCHOTO KOPOHHOTO paspsiia MCHOJIb3YeTcs

TeHepaTop BBICOKOBONBTHBIX HMITYJIECOB. B Hacrosmiee
BpeMs CyIOIECTBYIOT ~ CHCTEMBI  Ta3004YHCTKH  C
MUJUTICEKYHAHBIMA U MHKPOCEKYHIHBIMH HMITYJIbCAMH.
[IpoBoasTCs uCcneoBaHUS 1O MPUMEHEHHUIO HaHOCe-
KYHJHBIX HMMIIYJIbCOB. BOIpOCH cO3/aHusl HAAEKHBIX
BBICOKOBOJIBTHBIX UMITYJIbCHBIX CHUCTEM BeCchMa
aKTyaJIbHbI Ha CETOHSIIHUMN IEHb.

B cBs13u ¢ U310KEHHBIM, UCCIIEIOBAHKE MTPOLIECCOB
AJNIEKTPOMOHU3AIIUY TIBUIEBOTO TIOTOKA M pa3paboTkKa Ha
S9TOH OCHOBE CIIOCOOOB ¥  CPEICTB  IOBBIMICHHS
3¢ (GEKTUBHOCTH YIIABIMBAHUSA MEIKOAUCICPCHON MBIIH
SIBIISIETCS aKTyaJIbHOM 3a7auei.

Leas padoTsI

Ilens wuccnenoBaHMii: YCTaHOBUTH  XapakTep
N3MEHEHMs KOHLEHTpallMd HOHOB IO [JIMHE 3apsAHOU
KaMepsl JUIA CO3MaHUS HMITYyJIbCOB  YHHIIOJISIPHOTO
KOPOHHOTO pa3psiia ¢ JUTUTENGHOCTBIO M CKBa)KHOCTBIO
oOecrieunBaONMX MaKCHUMaJIbHBIH YHOC HOHOB 32
MIPEAENbI Pa3psIAHOTO IPOMEXKYTKA.

H3i105xeHHEe 0CHOBHOIO MAaTepHaJia

HccnenoBanus mNpoBOAMINCH B J1a0OPaTOPHBIX
YCIOBUSX Ha CHENMAbHO CO3MaHHOM UI 3THX Ielel
YCTAQHOBKE JUIA 3JICKTPOMOHHU3AINH IBIIETa30BON CpeIIbl
(puc. 1), tme I — merammudeckuii TpybompoBom;, 2 —
KOPOHUPYIOIINE AIIEKTPOIBI; 3 — 3a36MIICHHBIH 3JIEKTPOI;
4 — acIMpanMOHHBIA KOHAEHCATOp; 5 — almapaTHbIN 00K
JUTSL yTIPaBIICHHUSI UMITYJIbCHBIM KOPOHHBIM pa3psiioM; 6 —
BEHTUJISITOP; 7/ — PErylIupyeMbli HCTOYHUK IHUTaHUS
BEHTUIIATOPA.

B o0CHOBYy »5KCHEpUMEHTAIBHBIX HCCIEIOBAHUI
MOJIOKEH ~JWUHAMUYECKUH METOJl, OCHOBAHHBIM Ha
HU3MEPEHUU NapaMeTpoB HOHU3ALUHU CpeAbl MO JJIMHE
3apsiAHOM KaMepbl MPHU JBHKEHUU BO3IYIIHOIO MOTOKA.
IIpu >TOM oOmpenensIuch XapaKTEPUCTUKU Ipolecca
noHu3anuy (M3MEHEHHWE KOHIIEHTpAalMM HOHOB IO
CCUCHHMIO U JJTHE 3apsAHON KaMephl)

B maboparopHOif yCTaHOBKE HMEET MECTO mIBa
BUA JABWXXEHUS 3apsDKCHHBIX HOHOB B BO3JIyXe: IpHU
HaJIMYMKW BHCUIHETO DJJICKTPUYCCKOr'o IIOJA M IpHU €ro
OTCYTCTBUM.

Bonpocs! a51eKTporoHU3aMK ra30Boil cpeabl npu
HaJIMYUM  BHEIIHETO  JJIEKTPUYECKOro  Iojsl  Obuin
paccMmoTpeHbl B pabotax [11-14]. TlosTtomy B 3amauu
JKCHEPUMEHTANBHBIX UCCIIeIOBaHUN MPOLECCOB
JNEKTPOUOHU3AUN ra3oBoi cpensl BXOJIHIIO
YCTaHOBJICHHE MapaMeTpPOB HOHU3UPOBAHHON Cpeabl
Iocie BBIHOCA HMOHOB 32 TPEAENbl  paspsaHOTO
MPOMEXYTKa B TPyOOMpPOBON W 3aKOHOMEPHOCTEH
M3MECHEHHS KOHIICHTPAIlMM MOHOB IO CEYCHHUIO U JUTHHE
TpyOONpoOBOAa, C  LENbI0  OIEHKH  BO3MOXKHOCTH
HCIOJB30BAaHUS JTAHHOTO BHAA KOPOHHOTO paspsiia Ul
3apsAKU U MOCIENYIOIIEH KOAaryJIssluyu MEIKOAUCIIEPCHON
¢asbl adspozoss. s u3mMepeHust KOHIEHTPALUH HOHOB B
BO3IYIIHOM TIOTOKE HCIIOJIb30BAJICA ACMHUPALMOHHBIN
meron [15,16].
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Puc. 1 - Jlabopamopnas ycmanosxa 0is uccied08aHus S1eKMpPOUOHUIAYUU 230801 CPeObl

st MIPUHATOrO 3apsAIHOTO yCTpoiicTBa
XapaKTEPHBIM SIBISIETCS. HEPABHOMEPHOE pacIIpellelIeHUue
KOHICHTpallui HWOHOB U HAIPSIKCHHOCTU IOJA 110
CEUEHHIO KaMephl, a, CJeIOBaTelIbHO, 3apsii YacTHIL
MOXET 3aBHCETh OT TIOJIOKEHHUS HX TPaeKTOPHH
OTHOCUTENIBHO OcH Kamepsl. [loaTomy, mms onpeneneHus
XapakTepa paclpefeleHuss MOHOB II0 CEUEHHIO KaHala,
HEO0OXO0MMO MPOU3BOANTH 3aMEPhl KOHIIEHTPAIIMH HOHOB
B HECKOIBKMX TOYKax IO BBICOTE KaHala IIyTEM
MEpPEMEIIEHUs]  aCHUPAlMOHHOIO KOHJeHcaTopa 4 B
IpeJeNiax CeYeHusl.

NMnynbCHBI KOPOHHBIM pa3psii Ha YCTaHOBKE
co37aeTcs JIEKTPOIHOM CUCTEMOW B BHUIE DJIEKTPOIHBIX
mnap, COCTOAIIHNX u3 HUrojJpb4aTbIX CTep)KHeﬁ u
pacroyioKeHHOM MOTIePeK MOTOKA BO3/yXa
KpPYIHOSYEUCTON CETKON. MeEXaneKTpOAHbIE PACCTOSHUS
HaxoJsaTcs B peaenax 1...3 em [11].

ITpu pabote YCTaHOBKH TIOJIIPHOCTH
KOPOHHUPYIOIIUX 3JIEKTPOJIOB MEHSETCS B COOTBETCTBUH C
IIOCTaBICHHBIMU 331a4aMH UCCIIEI0OBaHHI.

Oco6eHHOCTEI0 3apsIIHOTO YCTpOWCTBa
HCIIONIB3yEMOT0 B JIaOOpPAaTOPHOW MOAENH SBISIETCS TO,
YTO BO BpeMs JAEHCTBHS HMITYJIbCa BBICOKOBOJIBTHOTO
HanpsDKCHHUS HAOMIOJAaeTCsl WHTCHCHBHAS —HMOHW3AIMSA
Cpensl B MEKIIEKTPOAHOM IPOCTPAHCTBE, & B MOMEHTHI
naysbl MCXKAY HUMITYJIbCAMU HAIPSKECHUA TTPOUCXOIUT

BBIHOC JBIDKYyLIEHCS MbLIEra30BoOM cpenoit
00pa30BaBIIMXCSI HMOHOB 3a TMPEACibl  Pa3psIHOTO
MPOMEXKYTKA.  3apsika  KpyHMHOAMCHEPCHOW  (hasbl

a’p030J1s IPU STOM NPAKTUUYECKH MPOUCXOAUT TOJIBKO B
MEXy3JIEKTPOJHOM MPOCTPAHCTBE B TEUEHHE BPEMEHU
JNEWCTBHS  WMIYJIbCHOTO  HAamNpsDKEHMS.  3apsijka
MEJIKOJIUCTIEPCHOM  (ha3bl a3po30Jisl OCYIIECTBISETCS B
TCUYCHHH BCETO BPEMEHM HAXOXKICHUS YacTHIl, KaKk B
MEXX3IIEKTPOHOM MTPOCTPAHCTBE, TaK U MPH AaTbHEHIIEM
MEpEeMEIICHNH TBUIETa30BOM cpeasl B TPYOOMPOBOIE,

BIUIOTH o NnepeMEIIMBaHsA ABYX IIOTOKOB C
pa3HOMMEHHBIMU HOHaMU [16].
JUTenbHOCTh  MMIYJbCA — HAOPSDKEHHS  JUIs

3apsHOTO yCTPOMCTBA BBIOMpANACh TaKOM, 4YTOOBI, C
OJTHOW CTOPOHBI, 3a BpEMsS €ro JCHCTBUS IOJHOCTBHIO
TPOHUCXOIHIIO HAaCBILICHUE MEXAJIEKTPOIHOTO
MPOCTPAHCTBA HOHAMHU, a C APYT'OH - CBECTH K MHHUMYMY

CTeKaHHe HOHHOTO TOKa BO BpeMs ICHCTBUSI HMITYJIbCa Ha
ceTky. B TakoM ciydae 9Heprusi  MCTOYHHKA
BBICOKOBOJIBTHOTO HAIPSHKEHHS B OCHOBHOM PacXoyeTcst
Ha HAaCbhINICHHUE CpE€Abl HWOHaAMHU U oOecrieunBaeTcst
MaKCUMaJIbHas SHepreTudeckKas 3 PeKTUBHOCTD
mporiecca 3apsIki. B mepBoM MpuONMKECHUA OHA MOXKET
OBITH paccyMTaHa KaK

t, =c/kE,

TIe C — PacCTOSHHE MEXIY JJIEKTPOJaMu, M; K —
MOJIBIDKHOCTh  MOHOB; Ecp — cpemHee 3HaveHHe
HAMPSDKEHHOCTH MOJISI B MEXKIJIEKTPOIHOM MPOCTPAHCTBE,
B/m.

BeIpasuB HampsKEHHOCTH TIONIST Y€pe3 BEHYHHY

Hanpsbkenus umiyiasca U, , noiydnm

t, = C2 /kUu (1)

HpI/I HU3BCCTHBIX PacCTOAHUAX MCKIY
QJICKTpOAaMU W  BCJIWMYUHC HANPsHKCHUSA HUMITYJIbCa,
paccuuTaHHasd 1o MPpUBCACHHOMY BBIPAKCHUIO
JJIATCIbHOCTL UMITYJIbCAa  HANPSPKCHUSL  3aBUCUT  OT

MOJBUKHOCTU MOHOB. B 3aBHCHMOCTH OT MOABHMIKHOCTH,
HOHBI NPUHATO AEIHUTH HA JIETKHE, CPEJHHE, U TSKEINbIE.
OTpumaTenbHO 3apsHDKEHHBIE HOHBI  00pa3yloTCsl IpH
MPUCOECIMHEHUH K HEUTpPaIbHOW MOJIEKYJIE 3JIEKTPOHA,
mpudeM K 3JEKTpoHy mnpuMepHo uepe3 10-7 cekyHAbI
MPUCOCTUHSIETCS 10 3-9 HEUTPaIbHBIX MOJIEKYJI, 00pa3ys
IIPY 3TOM OTPHULIATEIBHO 3apsKEHHBIM MOHHBIM KIacTep.
[TomoXuTenpHO 3apspKEHHBIE HMOHBI - MOJEKYJIBl Yy
KOTOPBIX, KaK IPAaBUJIO, HE XBaTaeT OJHOIO JIEKTPOHA.
Takue wmonekynbl mpumepHo uepe3 10-7 cekyHAbI
MPUCOCTUHICT K cebe 4-12 HeWTpadbHBIX MOJCKYJ,
00pazyst MOJIOXKUTENHHO 3apsHDKEHHBIH HMOHHBIN KilacTep.
BBuny 3T0ro noABMKHOCTb HOHOB MOXET U3MEHSTHCS B
JIOBOJIBHO IIHUPOKUX MpeAenaax U CYLUIECTBEHHO 3aBHCUT
OT BPEMEHH, MPOIIEIIEro ¢ MOMEHTa 00pa30BaHMs HOHA.
Tak, aBropamm pabotel [l6] ycTaHOBIEHO, YTO B
HETOCPEICTBEHHON 6mm3ocTn OKOJIO KOPOHBI
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MMOIBIKHOCTh HMOHOB B cpemHeMm coctaBiser 0,5-10-4
M2/(B-c), a Mo Mepe yIajeHust OT pa3psiia OHa CHHKACTCS
1o 0,1-10-4 m2/(B-c).

B »stom cnywae npu mnoasmwkzoctu 0,1-10-4
M2/(B-c)-paccunranHas 1o BBIPAJKEHUIO (1)
JUINTENIEHOCTh HMITYJbCa HAINPsDKEHHUS OIS 3apsaHOTO
YCTpOMCTBaA ¢ paccTosiHueM Mexay siaektpogamu 0,005 m
IIpU HamnpsDKeHUM UMIynbca paBHOM 25 kB cocraBut
1-10-4 c.

BBumy cioxHOCTH pacnpeneneHus] KOHIICHTPAuU
HMOHOB U HAIPSHKEHHOCTH JICKTPUIECKOTO TIOJIS B KaMepe
Takoi (OpMBI aHANTUTHYECKOE OIMCAHHWE IIporecca
3apsAAKH  BecbMa 3arpydHEHO. C  IEeNbI0  TOyYeHHs
MaTeMaTHYeCKOTO ONHMCAaHUS PACCMOTPHUM  IIPOIECCHI
3apSAAKH TBUTA B OJH3KON 1O MPOTEKAIOIIUM IpOoIeccam
KaMepe THma "ocTpue - HTUIHHAP" .

IIpomecchl 3apsaKyd YacTUI MBUIM JOCTaTOYHO
XOPOIIIO U3JIOKEHBI B IUTEPAType UL 3apsIHBIX KaMep C
NIPOTEKaHHEM KOPOHHOTO pa3psaja B CUCTEME 2JIEKTPOIOB
TUMNA «HUTH - HWIUHAP» [13], UIsT KOTOpBIX HMEeTcs

Oonee-MeHee  CTPOroe  MaTeMaTHYECKOe  ONHCaHMe
HalpsDKCHHOCTH  TONIST  MEXAy  JJEeKTpoJaMH U
pacrpeneneHust HOHOB B MEXXIY3JIEKTPOTHOM
TIPOCTPAHCTBE.

Jns 3apsgHbIX KaMep B KOTOPBIX B KadecTBe
KOPOHHUPYIOIIUX  3JIEKTPOJOB HCIOJB3YyETCSl  OCTpHE,

IpoLecc 3apsJKd MaTeMaTHYeCKd JOCTaTOYHO CTPOro
omucaH i 3-X CEKUHOHHBIX U 2-X CEeKIHOHHBIX [12]
IUIOCKUX 3apsIHBIX YCTPOHCTBaX, B KOTOPBIX 3apsin
YacTHIl c1a00 3aBHCUT OT MOJOXEHHS HX TPACKTOPHUH.
JUis yMEHBIIIEHUS OCaX/IeHHs NMbUTM HAa CTEHKaX KaMepbl
K CeTKaM 3apsAaHOHN CeKLUU NPHUKIaIbIBAETCS EPEMEHHOE
Hanpspkerne ¢ gacrtoroi f = 100...800 'u. Kpome Toro,
3aMbUICHHBIN BO31yX BBITYCKAE€TCA MOJIOCKON MO LIEHTPY
3apsAAHOM CEKIUHM, a B OCTaJlbHYK) YacTb KaMepbl
MOCTYHaeT BO3/AYyX, MNPEABAPUTEIBHO OYMIICHHBIA OT
MBUIM C TOMOWIBIO (GMIBTPOB. Takas KOHCTPYKIHS
3apsITHBIX CEKLUH MO3BOMSET MOMYYNUTh MPAKTHUECKH IO
BCEMy OOBEMY CeKIMli PaBHOMEPHYIO KOHIIGHTPAIUIO

HOHOB M TIIOCTOAHHYIO HaANpPsAKCHHOCTH I10JIA, 4YTO
UCTIONB30BAOCh aBTopaMu [12] mms  ompeneneHus
KOHIIEHTPALlMM MOHOJMCIIEPCHBIX adpo3osieil. Bauny

3HAYUTEIBHOMN CIOXHOCTH 3TUX KaMep, MPUMCHCHUC HX
HeIenecooOpa3Ho B yCTPOHCTBAX Uil MHTCHCH(DUKAIIUI
yJIaBITUBAHUS MBLIH.

W3 BBIpakeHWs TOJXYYCHHOTO  JUIS
AIEKTPOIOB «HUTh-IMIHHAPY [11]

CHUCTCMBI

1
E=|—+|E%
2rek r r

rae I — Tok Ha eauHUIy JUTHHBI KOPOHUPYIOIIETo
anekTpoa; 10 — paguyc KOPOHUPYIOIIETO 3IEKTPOAa; I —
KOOPJMHATAa TOYKH MEKAJIEKTPOAHOTO mpocTpaHcTsa; EOQ
— KpUTHYECKasi HaNpsHKEHHOCTh; € — OTHOCHUTENbHAs
JTUBJIEKTpUYecKas TPOHUIIAEMOCTh YAaCTHIBI) CIEIyeT,
4TO  BO  BpeMs  May3bl  MEXAYy  HMMIYJIbCaMu
BBICOKOBOJIFTHOTO HAIPSDKEHUS] MAaKCUMaJIbHOE 3HAUeHHE
HAaIpsDKEHHOCTH IJIEKTPUIECKOTO oJIst B
MEXDJIEKTPOAHOM  MPOCTPAaHCTBE,  OOYCIIOBIEHHOTO
HaJMYieM OOBEMHOTO 3apsaa MOHOB (IPH PacCTOSHHUU
Mexay saektpogamu 0,005 M U HanpsHKEHUM WUMITYJIbCa
paBHOM 25 kB) HabmomaeTcss y Hapy>KHOTO DIIEKTPOAa U
He npessimaer 0,5-105 B/m. Ilpun mOABMKHOCTH MOHOB
0,5-10-4 m2/(B-c)-MakcHMaIbHO BO3MOXKHAsI CKOPOCTB
CTEKaHUsI MOHOB Ha 3a3€MJICHHBIH SJIEKTPOI AT 3TOTO
ciydass cocTaBisier 2,5 M/C. YUuTBIBasS TO, YTO BHE
KOPOHHOTO pa3psja MOJBM)XKHOCTh MOHOB CHHXKAETCS 10
0,1-10-4 M2/(B-c), a Takxke TO, YTO BBIPAKEHHUE IS
oInpeneneHne BEJININHBI HaIpsHKEHHOCTH
3JEKTPUUECKOTO MOJIS B MEXIIEKTPOJIHOM IPOCTPAHCTBE
ObuUT0 TONy4YeHO sl OECKOHEYHO JJIMHHOTO YydacTKa
paspsiza, a B MPEIJIOKECHHOH CHCTEME IIEKTPOAOB UIHHA
ydJacTKa 3apsiIki HEe3HAYWTENIbHA, peajbHas CKOPOCTb
CTEKaHHs WOHOB Ha 3a3€MJICHHBIA 3JeKTpox Oyzaer
CyImiecTBeHHO MeHbIne 2,5 M/c [13]. Dto mo3Bomser 3a

BpeMs Tay3bl MEXIy HUMITyJbCaMH  HampsDKEHHS
o0ecrieyuTh MPAKTUYECKH TOJHBIM HUX BBIHOC U3
MEKAIIEKTPOAHOTO MIPOCTPaHCTBA JIBIKYIIIAMCS
MBIJIETa30BBIM IIOTOKOM.

JlnuTensHOCT,  mMay3sl  MEXIY — UMILyJIbCcaMU

HalNpsDKeHUsT 11eJIeco00pa3Ho BBIOMPATh TaKOM, YTOOBI
o0ecriednTh 3a 9TO BpeMsi BBIHOC 00pa30BaBIINXCSI HOHOB
JBIDKYIIMMCSI  ITBIJIETa30BBIM  TIOTOKOM 32  IIPEJIEIIBI
paspsAHOTO TMpOMEXyTKa. [IpW pacronoXeHHH KOHIIA
OCTpHSI HETOCPEJICTBEHHO Y CETKHM M TONIIMHE CeTKH d,
JUTUTENIBHOCTD Tay3bl B IIEPBOM NPHOIMKEHHH MOXKET
OBITH OTIpeieTIcHa KaK

ty=d/V,,

rae Vcp — CKOpPOCTb [BMKEHUS IIbLIEra3oBOM
cpensL, M/c.

Jlng 3apsgHOro ycTpoilcTBa € TOJILMMHOW CETKU
3-10-3 M, IpH CKOPOCTH JBU>KEHUsI MBUIEra30BoH cpeasl 1
M/C, AJNWTENBHOCTE Tay3bl MEXIy HMIIYJIbCaMH
HanpspkeHus coctaBut 3-10-3 ¢ [11].

B peanbHOM ycTpoiicTBE MapaMeTphl UMITYJILCHOTO
HaTpSOKCHUS JOJDKHBI OBITh yTOYHEHBI IIyTEM TIIOHCKa
MakCHMyMa ITOTOKa MOHOB Ha KOHTPOJBHBIN 3JIEKTPO,
pacrosoKeHHbI B TPyOOIIPOBOAE 32 MEXAIEKTPOIHBIM
MPOCTPAHCTBOM IO XOAY ABHKEHHUS MBUIETa30BOM Cpe/bl.

W3MepeHne KOHIEHTPAaLuU HOHOB NPOU3BOANUIOCH
0 JUIMHE KaHana 4yepes kaxsie 0,5 m.
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Puc. 2 - 3asucumocms xonyenmpayuu uoHo8 n om paccmosHus 0o cemxu L npu nanpsascenuu umnynvca.
a—-Uu=15«B; 6 —Uu =20«B; 6— Uu = 25 kB

IIpn BBINTOJTHEHUH 9KCTIIEPUMEHTAIIBHBIX
UCCIIEJIOBAaHUN 3JIEKTPOMOHM3AIMM Ta30BOM cpensl B
1a00paTOpHOM YCTaHOBKE H3MEpEHHE KOHLEHTpPalUu
HOHOB MNPOU3BOJUIIOCH B IIFATH TOYKAX IO OCH KaMEpPBI.
[lepBas Touka BbIOMpanach Ha paccrosHuu 0,25 M oT
CeTKH, a IOCIEAYIOUIMEe - pPACIoNaraluch IO [JIMHE
kaHana uepe3 kaxzasle 0,5 M. Ilpu wuccinenoBaHusax
OIpeZieTsiylach 3aBUCHMOCTDh KOHIIEHTPALMM HOHOB N OT
paccTosHMsS 10 CETKH TpH pa3InyHONW aMIUINTYHAE
HMOHU3MPYIOIIETO HANPSDKEHUSI W TPeX CKOPOCTSIX
JBIDKEHUS BO3AYIIHOTO MOTOKA. [Ipy 3TOM AIMTENBHOCTH
AMIyJbCa HampsDkeHWss coctaBmsmia  10-4 ¢, a
JIATEIIBHOCTD May3bl MCXKAY UMITYJIbCAMU HAIIPSAXKCHUSA -
3-10-3 c. Pe3ynpTaThl H3MepeHHs KOHIICHTPAIIMK HOHOB N
O OCH KaMmepbl OT pacCcTOsSHUs 10 ceTku L mpu
HanpsDKeHUH UMIynbeoB a) 15 kB, 6) 20 kB u B) 25 kB
MpUBe/IeHBl Ha pHUC. 2, W3 KOTOPOTO BHAHO, HYTO
KOHIIEHTpallMsl HMOHOB Ha YydyacTKe ©Oe3 BHEIIHEro
JIEKTPUYECKOTO ITOJISI MO JJIMHE PABHOMEPHO CHIKACTCS
10 XOJAy [BIJKCHHS BO3AYIIHOTO MOTOKa. JTO
MIPOMCXOUT BCIEICTBHE CTEKAaHHs HOHOB HA CTEHKH
KaHaima B pe3yibrare X Au(Qy3un u HampaBICHHOTO
JBIDKCHUS T1I0J BO3ACHCTBHEM 3JIEKTPOCTATHYECKOTO
oJ1st 00BEMHOTO 3apsijia MOTOKA HOHOB.

C yBeIMYeHHEM CKOPOCTH BO3IYIIHOTO IIOTOKa
HaONI0aeTcs KaK yBEJIMYCHUE KOHICHTPAIlMM HWOHOB B
Ha4yalbHOM TOuke TpyOompoBoza, Tak M Oojee BHICOKas
WX KOHIIEHTpauusi 1O JuIMHE TpyOompoBoaa, dTO
O6"bﬂCHHeTCﬂ YBEJIMYCHUEM BbIHOCA NOHOB U3 paspAaAHOTO
MIPOMEXYTKa ¥ MEHBIIEH MpPOJOKUTENEHOCTRIO HX
npeObIBaHus B TpyOOIIPOBO/IE.

[Ipn yBennueHuM HampspkeHuss uMmIynbca Un
HaOMIoJaeTcsl yBENMUYCHNWE HAvYalbHOW KOHIEHTpPAIMN
noroB n0. Cyns Mo yMEHBIIEHUIO PACCTOSHHS MEXIY

9KCTIEPUMEHTAIBHBIMU TOYKaMH [0 MEPE MPUOIIDKEHUS K
CeTKe, HayalbHass KOHIEHTpalMsd HOHOB HE OYEHb
CYLIECTBEHHO 3aBHCUT OT CKOpPOCTHM IIOTOKa, YTO
CBUJICTENBCTBYET O IOCTaTOYHO XOPOIIEM BBIHOCE HOHOB
3a Tpenenbl paspsAHOrO MPOMEXKYTKa MpPU BBIOpPaHHBIX
napaMeTpax UMITyJIbCOB HOHU3UPYIOILIETO HaIPSKEHNUS.

Takum 00pa3oM, SKCIepHMEHTAIbHBIC JaHHBIE,
NIPUBE/ICHHBIE B BHUJIE TPa(UKOB (QYHKINH KOHLEHTPAILIN
HOHOB B 3aBUCHUMOCTH OT pAacCTOSHHS O MCTOYHHKA
MOHU3AINH, CBUAETEIBCTBYIOT O TOM, YTO BBIHOC HOHOB
YBEIMYUBACTCA C YBEIWYCHHEM CKOPOCTH BO3IYIIHOTO
MOTOKAa, @ WX KOHICHTpAlWs YyBEIMYMBAaCTCA C
YBEJIWYCHNEM HaIPSDKEHUS UMITYJIbCA.

B peanbHBIX yCIOBHAX CKOPOCTH BO3AYLIHOTO
[IOTOKAa B KaHajaX acCHHUPAIOHHBIX CHCTEM MOXET
U3MEHATHCSI B JOBOJBHO IIMPOKHX JHANa3oHax, YTO
00yCIIOBIIMBAETCSl  YBEJIMYEHHEM WM  yMEHBLICHUEM
pacxoza BO31yXa B OTJIENIBHBIX 3IeMEHTax
aCIMpaliOHHON CHCTEMBI B CBS3M C HapylIEHUEM
CTPYKTYpBl CETH BO31yXoBOoAOB. CHIDKEHHE pacxona
BO3/yXa, a CJIEI0BATEIbHO M YMEHBIICHHE €r0 CKOPOCTH
B KaHAJIaX aCHHMPAIMOHHBIX CHCTEM MOXET OBITH CBA3aHO
C pa3iMuueM MEXAy  pACUYCTHBIMH  3HAYCHUSIMHU
a’pOJMHAMHUYECKUX [apaMETPOB BO3AYXOBOAOB H HX

peanbHBIMU  3HAYCHUSMH, KOTOPHIE MOTYT  TaKXke
MEHATHCSA C TeYeHHeM BpeMeHH. Kpome Toro, ckopocTh
ACIIHPUPYEMOTO MOTOKA OTpaHUYMBAETCS

TEXHOJIOTHYECKUMU NapaMeTpaMu U €€ 3HA4eHUs MOTyT
ONpenesITbcs B 3aBUCHUMOCTH  OT  KOHCTPYKIMH
TEXHOJOTUYECKOro 000pyA0BaHus, THIIA ACTIMPALIOHHON
CUCTEMBI U JIp.

Bennuuna HaMpsKEHUS HUMIyJIbCa
OTpaHMYMBACTCS MapaMeTpaMH 3apsIHOTO yCTPOWCTBA,
IPU KOTOPBIX HCKIIOYAECTCS «Ipo0oi». MaKkcuMatbHBIM

BICHUK HTY "XIII" Ne 53 (1274)

15



CEPIA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX"

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

3HAQYEHHEM BEJMYMHBl HANpPsDKCHUS HMITYJbCa,
KOTOPOM HE HaOJIIOIaJICs «IIpo0oi», sBisiercs 25 kB.
ITo mepe yMEHbIIEHHS pPa3MEpOB YacTHI], BCE
Oosiblliee  BIMSHME HAa MX 3apsJKy  OKa3bIBalOT
nuddysuonnsie mpoueccs U npu p < 0,1 MKM Tpornecc
3apsIIKM MOYKHO CYHMTATh YHCTO MU((y3HOHHBIM, TaK Kak
KYJIOHOBCKOE TIOJIE YaCTHI[ CTaHOBHUTCS 3HAYMTEIHHO
Oosbiie BenunuuHb! BHemHero moist EO. Ilpu pemenun
3aJjayd  3apsIKM  OTHX  YacTUI[  paccMaTpHBaeTcs
I Py3us HOHOB B ICKTPUICSCKOM II0JIE YacTHIHI [14].
[Ipn muddy3noHHOM MexaHW3ME 3apsAKd 3apsa pacTeT
BO BpeMeHH HeorpaHndeHHO. OOBSICHAETCS 3TO TeM, 4TO
[0 Mepe HAKOIUICHHWs 3apsAla Ha YacTHIE M pOCTa €ro
OTTAJIKMBAIOIIETO JOeWCTBHA pacrer rpajiueHT
KOHLIEHTPALMH HMOHOB y MOBEPXHOCTH YACTHIBI 3a CUET
COCpEe/IOTOUCHHUSI U3MEHEHHUsI KOHIIEHTpalliK Bce B OoJjee
Y3KOM cJioe BOJNM3M IOBEPXHOCTH dacTuipl. OpHAKO
rpadux ¢byHKIMH, OIHCHIBAIOIIEH CKOpPOCTh
muddy3noHHOTO Tpormecca 3apsaaku  [14] (puc. 3),
MIOKa3bIBAET, YTO OCHOBHOH 3apsj 9yacTHla Iprodperaer
B HavyaibHBIH nepuoxa BpemeHu (n0t < 2-107 c/cm3), a
Jlaee OH W3MEHseTcs Majo. 3a TpeneNbHBIM 3apsi
npuaUMaercs Amnpen= 6,7 mpu n0t =4-107 c/cm3.

pu

A(rar)

0 1 2 3 - 107 e/m’

Puc. 3 - I'pagpux ¢pynxyuu onucwisaroweti ckopocms
oughysuonnozo npoyecca 3apaoxku

3apsiq dYacTWI[ B O3TOM CIlydae OIpPEHEIsIeTCs
BBIpa)KEHUEM

kT
g =4me,p=—A(mt) @)

rae k — mocrosunas bonsnmana; T — abcomroTHast
temriepatypa, K; e — 3apsx wmona, Ki; A(n0Ot) —

BpEeMCHHAs (QYHKIHWSA, XapaKTepu3yromas CKOPOCTh
nuddy3rnoHHOTO TIpoIEcca 3apsIIKy.
3aBHCHUMOCTH KOHLIEHTpAaLHii HOHOB

annpoOKCUMHUPOBAIUCH M ONPEICISUIOCh SMIIUPUUYECKOE
COOTHOILEHHUE, OIKCHIBAIONIEE BIMSIHHE PACCTOSHUS IO
HACTOYHHUKA WUCIYCKAHWs MOHOB (MTOJHUATOTO DJIEKTPOJIA)
Ha OOBEMHYI0 KOHIICHTPALUIO HOHOB. ATIIPOKCHMAITHS
SKCIIEPUMEHTATBHBIX JTaHHBIX TIPOM3BOANIACH
ypaBHEHHEM BUAA

n=ae™ 3)

roe n  — o0ObeMHas KOHLCHTpauus JIerKuX
OTpHULIATENBHBIX adpouoHOB (cM-3); L — paccrosHue 10
HMOHM3aTOpa, M; a M b — HEKOTOpble YHCIIOBBIE
K03(hUIMEHTHI, 3HAYEHNS] KOTOPBIX 3aBHUCAT OT CKOPOCTH

BO3AYIIHOTO IMOTOKA UV ¥ BEJIWYMHBI HANPSKEHHS
nMitysbca Un.
B  pesympraTe  CTaTHCTHYECKOW  00pabOTKH

OMBITHBIX JAaHHBIX MOJyY€Hbl 3aBUCUMOCTH BEJIMYMH N OT
L nans pa3smuuHBIX CKOPOCTEM BO3MYIIHOIO IOTOKA H
HanpspkeHus uMiyisca Un = 15 kB:

-mpu v = 0,5 m/c u R2 =0,97
n=4635-10"¢ 48"
-mpu v = 1,5 m/c u R2 =0,99
n=4786-10" %"
-mpu v = 3,0 m/c u R2 =0,99
n=5178-10"¢***

W3 monyueHHBIX  BBIpQXKEHUH  BHIHO, 4YTO
KOX(PUIIMEHTHI a2 U b H3MEHSIOTCS B 3aBHCUMOCTH OT
BEJIMYUHEL V

a=4510-10"""",  b=0,8061-0"" (4,5)

Honcrasmsasa (3) u (4) B BelpakeHue (2) MOIyduM
3aBHCUMOCTh KOHILIGHTPAIlMM MOHOB N OT CKOPOCTH
[IOTOKA BO3JyXa V M 3HauYeHUd L npu HanpspkeHUu
uMmnyibca 15 kB.

n,;=0,4510-10" -exp(0,045.U).exp(_(),gm.Um,mL)

3aBHCHMOCTH BEIMYMH N OT L Ui pasmuyHbIX
CKOPOCTEH  BO3AYIIHOTO IOTOKA JUI  BEIHYHHBI
HaIpsDKeHUs uMITynbca paBHoW 20 kBT orimuarorcs ot
aHAJIOTMYHBIX 3aBUCUMOCTEH 1aa1 15 kBT BenuumnHoi
K03(D(HUIMEHTOB M UMEIOT CIEIYIOUIMH BUI TPH Pa3HbIX
koa(unmenrax koppensiuu R:

-mpuv = 0,5 M/c u R2=0,97 n=6017-10"" ()
-mpuv=1,5McuR2=0,99 n=6253-10"e** (7
-mpuv=3,0 M/cuR2=0,99 n=7003-10""*"* (g)

3aBHCHMOCTh KOHIIEHTPAMX HOHOB N OT CKOPOCTH
MOTOKAa BO3AyXa V M 3HaYeHWH L mpm HanpspkeHHn
nmoyiaeca 20 kB, TomydeHHas ~Ha ~ OCHOBaHHH
PETPECCHOHHBIX YpaBHEHMH (6) — (8) uMeroT BUA:

my =0,5782-10" -exp (0,062 ) - exp(—0,6877 -0 ** L)

3aBUCUMOCTU BEIMYMH N OT L 11 pasmuuHbIX
CKOpOCTE€H  BO3IyIIHOIO MOTOKAa A  BEJIMYMHBI
HaNpsDKEHUs. UMITyJbca paBHOW 25 kBT oriamuarorcst ot
aHAJOTMYHBIX 3aBucuMocTel g 20 kBT BemnmuuHOM
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K03()(QUIMEHTOB ¥ UMEIOT CIIEAYIOUMI BUII IPU Pa3HBIX
ko3 pummentax koppensiuu R:

-mpu v = 0,5 m/c u R2=0,97 n=8807-10""¢ "% (8)
“mprv=1,5weuR2=0,99 n=9133-10"e (9
-pr v = 3,0 M/c 1 R2=0,99 1 =9448-10'°¢%217L(10)

IIpu BenuumnHe HaNpsHKEHUS UMITYJIbCa paBHOIL 25
kB, 3aBHCHMOCTb KOHIIEHTpALlMU HOHOB N OT CKOPOCTU
MIOTOKA BO3]lyXa vV U 3HaueHui L umeer Bua:

ms =0,8714-10" - exp(0,078 - v) - exp(-0,3603 - L)

BuIBOIBI

Ha ocHoBaHuMM BBINOJHEHHBIX HCCJIEIOBAHUMN

YCTaHOBJIEHO, YTO BBHIHOC HOHOB YBEJIMYMBAETCS C
YBEJIMYEHUEM CKOPOCTH BO3AYIIHOTO TIOTOKa, a UX
KOHIIEHTpallUsl  yBEIMYUBAeTCd C  yBEJIUYEHUEM
HaNpsDKeHNUST MMITYJbCa, OJHAKO CKOPOCTH BO3IYLIHOTO
MIOTOKA OTpaHIYNBACTCS TEXHOJIOTUIECKUMHU
rmapamMeTpaMu W €€ 3HAa4eHUs OIpeNensioTcs B
3aBUCHMOCTH oT YCIIOBUH (KOHCTpYKIIUH

TEXHOJIOTUYECKOTO 000PYA0BAHUS, THIIA ACTTUPAIIMOHHON
CHCTEMBI W [Ip.), @ BEIWYMHA HANpPsDKCHUS HMMITYJIbca
OTpPaHUYMBACTCS TapaMeTpaMH 3apsJHOTO yCTPOHCTBA
IPU KOTOPBIX UCKITIOYAETCS KIPOOOI».

IlomyuenHsle B pe3yiapTaTe  MCCIENOBaHUI
3aBUCHMOCTH KOHIIEHTpAlUi a’pOMOHOB OT PacCTOSHHS
JI0O HMOHHU3aTOpa TMO3BOJSIOT YCTaHABIMBATh 33JAHHYIO
HMOHHYIO KOHIIGHTpAIMIO, O00ECHeYHBaIOIIyI0 BBIHOC
00pa3oBaBIIMXCS TOJOXKUTEIBHBIX ¥ OTPUIATEIBHBIX
HOHOB 32 TIPEJIEIIBl 3TOTO MPOMEXYTKA.
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