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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 45.53.35
Tema gucepranii:

1. HaykoBi 0CHOBU PO3POOKU BUCOKOBOJIPTHUX €JIEKTPOPO3PSIHNUX KOMIIAKTHUX CUCTEM 3 YPaxXyBaHHSIM BTOPMHHUX

es1eKTpOodi3NYHUX MPOLIECIB.

2. Scientific foundations of high-voltage electric discharge compact system elaboration accounting for secondary
electrical and physics processes.

Pedepar:

1. O6’eKT mOCHiIKEHHS: BUCOKOBOJIbTHI €JIeKTPOPO3PSIAHI KOMIIAKTHI CUCTEMHU 3 iIMITYJIb.CHUM I1€PETBOPEHHSIM
eHeprii B o6MexXeHnx 00’eMax HEOITHOPIIHUX PyXOMUX cepeloBull. MeTa po60TU: pO3BUTOK TeOpil
€JIEKTPOMarHiTHUX NPOLECiB B 0OOMEXEHUX 00’eMax Ta HEJIHIMHUX €JIEKTPUYHUX KOJIaX BUCOKOBOJIBTHUX
€JIEKTPOPO3PSIHAX KOMIIAKTHUX CUCTEM LIJIIXOM PO3POOKU HOBUX METOJIB i MATEMATUYHUX MOZEJIEH, 110
YPaxOBYIOTb BILIUB BTOPUHHUX €JIEKTPO]PI3NYHUX NIPOLECIB /17151 BABHAYEHHS XapAKTEPUCTUK €JIEKTPOPO3PSIAHUX
PEeKUMIB i TapaMeTpiB PO3PsIIHO-IMITyJIbCHOI'O YCTaTKyBaHHS 3 MiJBUIEHO0 eHeproedeKTUBHICTIO i OKpallleHUMHU
[IMTOMUMU €HEPreTUYHMMHU XapaKTepUCTUKaMU. MEeTOIY AOCiIPKEHHS: CKIHU€HHUX Pi3HULLb 1711 PO3PaxyHKY
€JIEKTPOMArHITHUX I0JIiB, IEPEMUKAJIbHMX (PYHKLIN [JI PO3PaxyHKY €JI€KTPUYHMX Kijl 3MiHHOI TONOJIOT, Teopii

HMOBIPHOCTI JJ151 aHai3y CTOXaCTUYHUX IpolieciB. TeopeTuyHi Ta IpakTUYHi pe3yJIbTaTH i HOBU3HA: PO3POOJIEHO



HOBI MaTeMaTWUYHi MOZEJI [J1g aHasi3y XapaKTePUCTHK €JIEKTPUYHUX PO3PALIB 3 ypaxyBaHHAM BTOPUHHUX IIPOLIECIB
B3a€MO/Iii yIapHUX XBUJIb 3 MIJIA3MOI0, aHAJI3y €JIEKTPUYHOI MIITHOCTI BAKyyMHOI 1307111, BiTHOBJIEHHS
€JIEKTPUYHOI MILJTHOCTI ra3oBoi i3071411ii, AMCTaHLIMHOI 3aPSAIKU €MHICHMX HAaKOIIMYyBaviB yepes JiiHii 3
PO3IOLiNeHNMHU TapaMeTpaMy, METOAM PO3PAXyHKY MMOBIPHICHMX XapaKTEPUCTUK €JIEKTPUYHOrO IIPOOOI0 ra3oBoi
i3oJAwii i 3apaAKy HAKONMYYBayYiB y IPUCTPOSIX 3 BUCOKOYACTOTHUM IIEPETBOPEHHAM HAIIPYTU. Briepiie BUKOHaHO
aHasi3 xapakrepucTtuk notyxkHux (10...1000 I'BT) po3psziB MeragKoyibHOrO Jialla3oHy y po3psIHUX KOHTypax
€JIEKTPOPO3PSAIHAX CUCTEM 3 KOMOIHOBAaHMM HaKoNU4YyBayeM (YIApHUMN YHINIOJISIPHUI reHepaTop-iHAYKTUBHUN
Hakonuuysady). [[pegMer i cTyniHb BIPOBAIPKEHHSL: Pe3yJIbTaTh POOOTH BIIPOBAIKEHO ITPU CTBOPEHHI Ta
eKCIulyaTalii yCTaTKyBaHHS 1J1sl PO3PSIHO-IMITyJIbCHUAX TEXHOJIOTIH Ta PyHIaMEeHTaIbHUX NOCTinKeHb Y BAT
«YKpaiHcbkuil HagTorazoBuil iHCTUTYT» (M. KuiB), IHCTUTYTI iMniysibcHUX nponeciB i TexHosoriit HAH Ykpainu (M.
Mukosais), [HCcTUTYTi HOBITHIX TexHOJOTM HallionanbHOro aBianiiiHoro yHiBepcurety (M.Kuis), IHCTUTYTI
enexktpodisuku i enekrpoeHepretuku PAH (M.Cankr-Iletep6ypr, Pocis), IHCTUTYTi €71eKTPOHIKM CUJIbHUAX CTPYMiB
CB PAH (m.Tomcok,Pocis),komnasii Viara Research (Columbus, OH, USA), B yuboBomy npoueci HYK im. agmipana
Maxkaposa Ta MHHI OHY im. L.I.MeuHukoBa (M. MukosaiB). EQeKkTuBHICTb BIPOBAIyKEHHS: MiJ|BUILLEHHS
€Heproe(EKTUBHOCTI Ta MOKPAIEHHSI IMTOMUX €HEPreTUYHUX XapaKTepUCTUK. Cpepa BUKOPUCTAHHS: PO3PSAHO-

iMITyJIbCHI T€XHOJIOTIi, PyHIaMEeHTa/IbHi JOCiIpKEHHS.

2. The object of research: high-voltage electric discharge systems with pulsed energy conversion in limited
volumes of non-uniform moving media. The purpose of research: development of the theory of electromagnetic
processes in limited volumes and non-linear electric circuits of high-voltage electric discharge compact systems
by elaboration of new methods and mathematical models accounting for secondary electrical and physical
processes for determination of the discharge modes characteristics and parameters of the pulsed power
equipment with increased efficiency and improved specific characteristics. Methods of research: the methods of
finite differences, commutation functions and the theory of probability are used for electromagnetic fields, electric
circuits of varying topology, stochastic processes calculation and analysis. Theoretical and practical results and
innovations: new mathematical models are developed for calculation and analysis of electric discharge
characteristic taking into account the secondary processes of shock wave interaction with plasma, of vacuum
insulation electric strength, of renewal of gas insulation electric strength, of distance charging of capacitor stores
through the lines with distributed parameters, as well as the new methods for calculation of probabilistic
characteristics of electric breakdown in gas insulation and charging of stores in the devices with high-frequency
voltage conversion. The analysis of megajoule range powerful (10...1000 GWt) discharges in the contours
containing combined stores (compact homopolar generators and inductive stores) has been done for the first time.
A subject and degree of introduction: The results of the work have been introduced under creation and
exploitation of equipment for pulse power technologies and fundamental investigations at corporation “Ukranian
Oil and Gas Institute” (Kyiv), the Institute of Pulse Research and Engineering of the NAS of Ukraine (Mykolayiv), the
Institute of Advanced Technologies of the National Aviation University (Kyiv), the Institute of Electrophysics and
Electrical Energetics of RAS (Saint Petersburg, Russia), the High Current Electronics Institute of SD RAS (Tomsk,
Russia), Viara Research Company (Columbus, OH, USA). Effectiveness of introduction: increasing of power
efficiency, improvement of specific power characteristics. Sphere of use: pulsed power technologies, fundamental
investigations.
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