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Ha temy_ «MonemoBaHHS HETaTUBHOTO KOPOHHOTO PO3PSIY HA ENEKTPOIl BCEPEINHI KOTYIIKU

IHIYKTHBHOCTI, 110 CTBOPIOE MATHITHE II0JIE).
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Axmyanwsnicmbs___ AKTYalbHICTb POOOTH 0OYMOBIEHA BHMKOPHCTAHHSM KOPOHHOTO PO3PSAY B
PI3HOMAHITHHUX TEXHOJOTIYHHMX MpOIlecax, Je NPUCYTHICTh MArHITHOTO TOJS MOXKE CYTTEBO
BILIMBATH Ha e()EKTUBHICTh Ta XapaKTEPUCTUKU PO3psiiy. Pe3ylbTaTi AOCHIIKEHHS MOXKYTh MaTH

BAXKIIWBE 3HAYCHHA JJIA KI HOBUX THIIB €JIEKT TAaTUYHUX QUIBTPIB, INIA3MOBUX KTOpP1B

cucreM Moaudikaii HOBEPXOHb Ta IHIIMX MPUCTPOIB, 1110 BUKOPUCTOBYIOTh KOPOHHUMN DPO3PSIAL.

36’a30K pobomu 3 HayKosumu npozpamamu, naianamu, memamu Kageopu «JlocnimxeHns ta

MOJICITIOBaHHS IMHAMIYHHAX IPOIIECiB B €NEKTPOHHO-10HHUX cUcTeMaxy (2024-26).

006°ckm oocnioncennsa PizvuHi MEXaHIZMHU B3a€MOAIl HETATUBHOIO KOPOHHOI'O PO3PSAY 3

30BHIIIIHIM MArHITHUM TIOJEM B EICKTPOJIHIN CHCTEMI 3 HEPIBHOMIPHUM PO3IOJIIIOM

€JIEKTPUYHOI0 HOTEHIIATY.

IIpeomem docniorncennsa 3akoHOMIPHOCTI TpaHcopMallii eneKTpoi3HIHNX MapamMeTpiB

KOPOHHOTI'0 PO3PAY il BINIMBOM MAarHiTHOI'O IMOJ IHAYKTOPA, 30KPEMa 3MIHU XapaKTEPUCTHUK

IUIa3MU, 10HI3aIIHHNX POIIECIB Ta IPOCTOPOBOTO PO3MOALTY 3aPAHKCHUX YaCTHHOK.

Mema pooomu CTBOpPEHHS KOMIT FOTEPHOI MOJICII, KA JIO3BOJIUTh aHAII3YBATH ApaMETPU

KOPOHHOT A1y B Hili CUCTEMI T4 BUBYATHU BIIMB MATHITHOIO I10JIS HA MOT

XAPaKTCPUCTUKHA.

Memoou docnioxcenns MopemoanHs y nporpami COMSOL Multiphysics, 3 BUKOpHCTaHHAM

¢iznynoro moayns Plasma (plas), Ta po3paxyHOK 3 BUKOPUCTAHHIM METONY CKiHYEHHUX

€JIEMEHTIB 31 3MIHHUM KPOKOM 110 Yacy, 3 PO3B’SI3KOM nudEepEHIIINHNX PIBHAHDL GOPMYIaMU

obepHeHoro nudepeHIlitoBaHHs Ta 0araTormoTOKOBUM PO3B’SI3KOM CHUCTEM JiHIHHUX PiBHIHb

MeronoMm «PARallel DIrect SOlver»

Bioomocmi npo oocaz pobomu, Kinvkicms intocmpayiii, madauysb, 000amkie i KimepamypHux

Haiimenyeans 3a nepenikom euxopucmanux 140 cropinok, 35 pucynkie, 9 tabnoumue, 82

IiTepaTypHUX HailMEeHYBaHb




Mema inougioyanvHo2o 3a860aHHA, BUKOPUCHIAHT MEMOOU MA OMPUMAHI De3YTbmamu

Mertoro Z[OCJ'IiZ[)KCHHH 6VJ'IO KOMILICKCHEC TCOPCTHUYHEC Ta NPAKTHUYHC BUBUYCHHS BIIJIMBY MArHITHOTO

IIOJIsSI Ha HQF&THBHHﬁ KQ[!QHHI/Iﬁ [2(!3[!512[ 3 BHKQ[!I/IQT&HHHM KS!MH'E!TQ[!HS!FS! MOJICIOBAHHA B
cepenorunt COMSOL Multiphysics. JTocmimmkenns 6asyBanocs Ha ¢hi3nKko-MaTeMaTHYHIA MOIemi

IUIA3MHU, KA BKJIIOYaJIa PIBHAHHS apeiidy-mudy3il eIeKTPOHIB Ta MACOIIEPEHOCY BAKKUX YACTUHOK,

3 BI/IKQ[!I/IQT&HHHM MQTQZ]}Z QKiH‘IQHHI/IX Q,][QMQHTiB Ta HCIBHHUX CXEM YaCOBOl1 ZII/IQKIZQTI/B&!II],
Pe3ynbraTti MOACIOBAaHHS MPOJIEMOHCTPYBAJIH, 1110 MarHiTHE oJIe 3 iHAYKIE€o 10 3 Ta BUKIHKAE
3MiHH XapaKTEePHCTUK KOPOHHOTO PO3PSIY: 3MEHIIIEHHS 3araabHOi KITBKOCTI e1eKTpoHiB Ha 6.03%,
HEraTHBHUX i0HiB Ha 4.3 1%, mo3uTHBHUX i0HIB Ha 10.61% Ta 3HMKEHHS CTPYMY Ha KaToi Ha 5.02%,

0 PO3IIMPIOE PO3YMIHHA (DI3UKH KOPOHHOI'O PO3PSIAY Ta BIIKPHUBAE IEPCIEKTUBUA I HWOTO

IPAKTUYHOrO 3aCTOCYBAHHS B PI3HUX Tady3dX HAYKH 1 TEXHIKH

Bucnosox___ Y Mexax TPOBEICHOT0 JIOCII/DKEHHS OyJ0o pPO3pPO0JIeHO KOMILIEKCHY (i3HMKO-
MaTeMaTUYHY MOJICIb BIUIMBY MArHiTHOTO I1QJIS HA HETATUBHUN KOPOHHUIA PO3PSJT 3 BAKOPUCTAHHSIM
CYYaCHMX YMCENBbHUX METOJIiB MoJientoBanHs B cepenopuiti COMSOL Multiphysics. JlocmiikeHHs
IoKa3ao, 10 Mar"iTHe mojie 3 iHaykmiero a0 3 Tin 3matHe 3MiHIOBATH HapaMeTpu KOPOHHOTQ
DPO3PSY, 30KpeMa 3MEHIITYBATH KiITbKIiCTh 3apSAKEHUX YACTUHOK Ta CTPYM Ha KaTOIi, 1110 BIAKPHBAE

HOBI IIEPCHEKTUBYU JUIA PO3YMIHHS (DI3UYHUX IIPOIECIB V IUIA3MIi Ta MOTEHINAIBHOTO IMPAKTUIHOTO

TOCYBAHHSA B PI3HUX TEXHOJOTTYHUX T ax. He3paxkaroun H nMaHi BTATH, BU3HAYEH

YTOYHEHHS TIa3MOBO1 XiMii Ta BaliAaIlif0 pe3yIbTaTiB eKCIIePUMEHTAIHIMH JaHHMHU.

Ilepenix knrwuoeux cnie (ne Oinbwe 20) HeratuBHUN KOPOHHUU pO3psA], MarHiTHE IOJE,

MOJEIIOBAHHS, KOTYIIKA 1HIYKTUBHOCTI, nnasMa, einekrpoa, COMSOL Multiphysics, enexkrpuune

[oJie, 3aps/HKEH] YaCTUHKH, I'YCTHHA €JIeKTPOHIB, I'YCTUHA 10HIB.
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Topicality The relevance of the work is determined by the use of corona discharge in various

technological processes, where the presence of a magnetic field can significantly affect the efficiency
nd char ristics of the discharge. The research results m f great importance for th

development of new types of electrostatic filters, plasma reactors, surface modification systems, and

other devices utilizing corona discharge.

Relationship of work with scientific programs, plans, themes cathedra «Research and modeling
of dynamic processes in electron-ion systemsy (2024-26).

Obiject of research Physical mechanisms of interaction between n

m with a non-uniform el

Subject of research _The patterns of transformation of the electrophysical parameters of corona

discharge under the influence of an inductor's magnetic field, specifically changes in plasma
characteristics, ionization processes, and the spatial distribution of charged particles.

Purpose of work The creation of a computer model that will enable the analysis of corona

discharge parameters in a given system and the study of the influence of the magnetic field on its

characteristics

Research methods Modeling in COMSOL Multiphysics software, using the Plasma (plas) physics
module, and calculations performed with the finite element method employing a variable time step.

equations are solved through the "PARallel Direct SOlver" (PARDISO) method in a multi-threaded

setup.

Information about the volume of the report, the number of illustrations, tables, applications and

literary names in the list of used ones _140 pages, 35 figures, 9 tables, 82 references.




The purpose of the individual task, the methods used and the results obtained

The purpose of the study was a comprehensive theoretical and practical investigation of the effect of
a _magnetic field on negative corona discharge using computer modeling in the COMSOL

Multiphysics environment. The research was based on a physical and mathematical plasma model,

which included the drift-diffusion equations for electrons and mass transport for heavy particles,
employing the finite element method and implicit time discretization schemes. The modeling results

demonstrated that a magnetic field with an induction of up to 3 Tesla causes changes in the

the understanding of corona discharge physics and opens up prospects for its practical application in
various fields of science and technology

Conclusion Within the boundaries of the study, a comprehensive physical-mathematical model of
the impact of a magnetic field on negative corona discharge was developed using modern numerical

simulation methods in the COMSOL Multiphysics environment. The research demonstrated that a

magnetic field with an induction of up to 3 T can alter the parameters of corona discharge, specifically

reducing the number of charged particles and the current at the cathode. This opens new prospects
for_understanding physical processes in plasma and potential practical applications in various

technological fields. Despite the results obtained, several directions for further research have been

identified, including improving the mathematical model, refining plasma chemistry, and validating

the results with experimental data.

Keyword list (no more than 20) Negative corona discharge, magnetic field, modeling, inductor coil

plasma, electrode, COMSOL Multiphysics, electric field, charged particles, electron density, ion

density.
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