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Pomana HIJIIXOBEPA
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Ha Temy__ «MojentoBanHs OiNOISIPHOTO KOPOHHOTO PO3PSIY B CHCTEMi 3 JIBOMA JIPOTOBUMU
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Axmyansnicms__ AKTyaJdbHICTb POOOTH 3 JIOCTI/DKEHHS BIUTMBY MArHITHOIO TOJNS Ha OiNOISIPHUA

KOPOHHHI PO3PSJI Y CUCTEMI 3 JIBOMA JIPOTOBUMHU SlIEKTPOAaMH 3yMOBJICHA IIMPOKUM ITPAKTUYHUM
3aCTOCYBAHHSAM KOPOHHOI'O PO3PSILY, YMCICHHUMH JIOCAUDKEHHSIMH B Iid 00JAcTi 31 3HAYHUM
MOTEHIIIAIOM BJIOCKOHAJICHHS TEXHOQJIOIIYHUX IPOIIECIB Ta HASBHICTIO HEBUPILMICHUX HPOOIEM,

30KpeMa OIITUMI3alll TapaMerpiB KOPOHHOI'O PO3PSIAY 34 JOMOMOI'0I0 MArHITHOTO OJIS.

36’130k pobomu 3 HaAYKOGUMU RPOZPAMAMU, NIAHAMU, Memamu Kagedpu «JlocniKeHHS Ta

MOJICTFOBAHHS IMHAMIYHHUX MPOIIECIB B €ACKTPOHHO-10HHUX cucTeMaxy (2024-26).

00’°ckm 0ocnioxncenna _Di3UUHI TIPOIECH TA SBUINA, IO BIAOYBAIOTHCSA IPW BUHUKHEHHI Ta
DPO3BUTKY OIIOISPHOIO KOPOHHOTO PO3PSAIY B €IEKTPOIHUX CUCTEMAX 3 YPaXyBaHHSIM BIUIUBY

30BHIMIHLOr0 MarHiTHOIO ITOJIS.

IIpeomem docniorcenns _OcoOINBOCTI MOICITIOBAHHS Ta aHATI3Y XapaKTEPUCTHK OIITOISIPHOTO

KOPOHHOT'O PO3PSIY B CUCTEMI 3 IBOMA APOTOBMUMHU E€IIEKTPOJAAMM IIPU HASIBHOCTI MArHITHOI'O ITOJIS,

BKJIIOYAFOYN PO3MOJIII €ISKTPUYHOIO IO Ta BINIMB MArHITHOI'O IOJISI HA TApaMEeTPH PO3PSIY.

Mema pooomu ocnimxeHHs Moneni OimoIsIpHOro KOPOHHOTO PO3PSIY B CHCTEMI 3 IBOMA

APOTOBUMHU €JICKTPOAAMHU 3a HASIBHOCTI MATHITHOTO IOJIA.

Memoou docnioncennsa _Meronn MaTeMaTHIHOI (DI3MKH, METOIN YHCENEHOTO MOJIEITIOBAHHS,

MOJIENFOBAHHS i YHCETbHUI po3paxyHoK y mporpami COMSOL Multiphysics 2D moneni amns
IOCITi/DKEHHS BILUTUBY MATHITHOTO MOJIS HA KOPOHHUN PO3PSJI B CHCTEMI 3 JIBOMA JIPOTOBUMH

eeKTPOIaAMHU
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Mema inougioyanvhozo 3a60aHHA, GUKOPUCHAHI MEMOOU MA OMPUMAHI Pe3yTbmamu

Mera IHAMBIIYAIHHOrO 3aBAaHHS HOJISTAId B KOMIUIEKCHOMY JIOCIIKEHH] OIIOJIIPHOTO KOPOHHOI' O

pOo3pAay B CHCTEMI 3 ABOMA JPOTOBUMMU CIICKTPOAAMH 3a HASBHOCTI 30BHIIIHLOTO MATHITHOTO MO,

3aco00M JOCArHEHHd i€l METHM CTaJ0 MareMaTU4YHE Ta KOMIT'IOTEpPHE MOJIEIIOBAHHSA (hI3MYHHUX

IPOIIECIB Y CKIIAJIHIN eNIEKTPOIHIN crcTeMi. BU3HAYeHO mapaMeTpu 3anajieHHs] KODOHHOTO PO3PSIY.
BusBIEeHO BIJIMB MArHITHOTO IO HA KOHIIEHTPAIIII0 3apS/KEHUX YACTUHOK Ta CTPYM PO3PSIY.

Po3pobiieHo KoMO'rOTepHY MOIENb JUIS AOCIIIKEHHS KOPOHHOIO DPO3PAAY V CHUCTEMI 3 JBOMA

JPOTOBUMHU EIIEKTPONAMU

Bucnosox__Y JIOCHIJDKEHHI TPEICTABICHO KOMIUICKCHY KOMITHOTEPHY MOJIEIb OIiNOIsIpHOrQ

KOPOHHOI'O PO3PSAAY B CHCTEMI 3 JIBOMA JIPOTOBHUMHM €IEKTPOJIAMM, SKA JIEMOHCTPYE BHCOKY

e eKTUBHICTD BU3HAUYEHHI [1apaMeTpiB BUHUKHEHHSA DPO3psany. BcraHoBiaeHO 0 3amajeHHsd

KOPOHHOT'0 PO3psiiy BiOyBaeThes B Jiana3oHi Hanpyr Bim 52 kB go 53 kB, mio Biamosinae
HAapPY)KEHOCTi _eICKTPUYHOrO 1o npubausbo 4.1 - 10° B/M__Ta 3BejeHiil HaIpPYKEHOCT]

enexrpuyanoro moist npuoimsao 170 T (g miaMerpy eNeKTPOomiB 5 MM YV TOBITPI 38 HOPMAJILHOTO

Tucky 1 temmeparypu 300 K), a BIJIMB MAardiTHOrO IOJsI MPU3BOIWTH A0 3MIH KOHLIEHTpALUl

3apAOKeHnX  4JacTHHOK (1o 9%) T1a cr 03ps 0 3.7%). Hespaxkarouu Ha TEXHIYHI

00MEKEHHs BUKOPHUCTAHOI'O IIPOrpaMHOro 3a0e3neyeHHsl, JOCHIDKEHHS PO3KPUBAE IIEPCHEKTUBHI

aJIanTallio Koe(IimieHTIB PEeaKIlii Ta Mepexii 10 TPUBUMIPHOTO MOJIEIIOBAHH S

Ilepenix kntouosux cnie (ne oOinvwe 20) KopoHHWI pO3psi, MAarHITHE TOJE, MOICITIOBAHHS,

0oTOBI enexkrponn, rmrasMa, COMSOL Multiphysics, OImongIpHUil po3pd, eIeKTPUYHE I10Je

[YCTUHA ENEKTPOHIB, 10HI3aIig, METO CKIHYEHHUX €JIEMEHTIB.
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Topicality _The relevance of the research on the influence of a magnetic field on bipolar corona

discharge in a system with two wire electrodes is driven by the extensive practical applications of

corona discharge, numerous studies in this field with significant potential for improving
technological processes, and the presence of unresolved issues, particularly the optimization of

rona dischar rameters using a magnetic field.

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

an external magnetic field.

Subject of research _Features of modeling and analyzing the characteristics of bipolar corona
discharge in a system with two wire electrodes in the presence of a magnetic field, including the
distribution of the electric field and the influence of the magnetic field on discharge parameters.

Purpose of work _Investigation of the bipolar corona discharge model in a system with two wire

electrodes in the presence of a magnetic field.

Research methods Methods of mathematical physics, numerical modeling techniques, inverse

differentiation methods, the finite element method, mathematical modeling, and numerical

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

literary names in the list of used ones 117 pages, 33 figures, 11 tables, 65 references.




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

The purpose of the individual assignment was a comprehensive study of bipolar corona discharge in
a system with two wire electrodes in the presence of an external magnetic field. The achievement of

this goal was facilitated by mathematical and computer modeling of physical processes in a complex

electrode system. The parameters of corona discharge ignition were determined. The influence of the
magnetic field on the concentration of charged particles and discharge current was revealed. A

m r model wi vel h rona discharge in m with two wire electr

Conclusion The study presents a comprehensive computer model of bipolar corona discharge in a

system with two wire electrodes, demonstrating high efficiency in determining discharge initiation

parameters. It was established that the corona discharge ignition occurs within the voltage range of

52 kV to 53 kV, corresponding to an electric field strength of approximately 4.1 - 10® V/m and a

reduced electric field strength of about 170 Td (for electrode diameters of 5 mm in air under normal

ressure and at a temperature of 300 K). The influence of the magnetic field leads to changes in the

concentration of charged particles (up to 9%) and discharge current (up to 3.7%). Despite the

technical limitations of the software used, the research highlights promising directions for further

modeling improvements, including module integration, reaction coefficient adaptation, and

transitioning to three-dimensional modeling

Keyword list (no more than 20) Corona discharge, magnetic field, modeling, wire electrodes

plasma, COMSOL Multiphysics, bipolar discharge, electric field, electron density, ionization, finite

element method.
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