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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUiA
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 67.09.57

Tema gucepranii:
1. EnekTpoauHaMiyHa CTiMKiCTb BUCOKOBOJIBTHOI i30J1411ii 3 IepEBMHU 110 Aii BEJIMKOr0 iMITyJIbCHOTO CTPYMY

OJINCKABKU

2. Withstand High Voltage Insulation of Wood to the Effects of a Large Lightning Surge Current

Pedepar:

1. O6'eKT mOCHiIKEHHS - e1eKTPogi3nyHi IpoLecy, 10 BUHUKAIOTh NIPY B3aEMOZIi CUIIBHOCTPYMHOTO I1JIa3MOBOTO
KaHaJly BeJIMKOTO iMITyJIbCHOTO CTPYMY JIiHIHOI 6JIMCKABKU 3 J€PEBUHOI0 XBOMHUX NOPiJ. MeTa qOCIiIpKeHHS -
BU3HAYEHHS €JIEKTPOAVNHAMIYHOI CTIKOCTI JepEeBUHU XBOMHUX M1OPifl, 4Ka BUKOPUCTOBYETHCS B i30IALITHUAX
KOHCTPYKIIiSIX BUCOKOBOJITHOI TEXHIKU NP Jii BEJIMKOTrO iMITyJIbCHOTO CTPYMY JIiHIMHOI 6/1MCKaBKU. MeToau
IOCJiIKEHHS Ta anaparypa - QyHIaMeHTaJIbHi [10JI0KEHHS Teopii e71eKTpoQi3UKK Ta €JIeKTPOMEXaHiK1, METOIU
004K CII0OBAIBHOI MaTeMATUKH (Pi3HULEBUI METO], 115 YMCEJIbHOTO pileHHs audepeHialbHUX PiBHSIHB; METOZ,
IIPOTOHKU /1151 PO3B'sI3aHHSI CUCTEM JIiHIHUX anreObpaiyHuX piBHSHbB), TeHEPATOp CTPYMY JIiHiMHOI 611MCKaBKH,
KOAaKCiaJIbHUH LIYHT, EMHICHMI MOA1MI0BaY HaNpyru. TeopeTuyHi Ta MpakTUYHi pe3yabTaTyu - pO3pO0JIEHO
PO3PaxyHKOBUI KpUTEPIil €1€eKTPOMHAMIYHOI CTIMIKOCTi IepeBUHMU 10 Aii IpSIMOoro yaapy 6J11CcKaBKu, po3po6ieHO

crioci6 BUNpoOyBaHHs TBEPOI i30J1411ii Ha eJIeKTPOoANHAMIUHY CTiHKICTh 10 Aii BEJIMKOTO iMITyJIbCHOT'O CTPYMY.



HoBusHa - Briepuie po3po6JIeHO pO3paxyHKOBO-€KCIIEPUMEHTAIbHUI METO/, BU3HAUEHHS TAKUX OCHOBHUX
Ter10(i3sNYHUX Ta e1eKTPOPi3NIHNX XapaKTePUCTHK 1J1a3MOBUX KaHaJIiB CUIIBHOCTPYMHUX iCKPOBUX PO3PSZiB, IO
MIPOTIKaIOTh y JE€PEBUHI XBOMHUX IOPif, SK iX pafiyc, akTMBHUH OIIip, IMUTOMA €JIEKTPOIPOBIIHICTD I1J1a3MHU KaHAY
PO3psLy, MaKCHMaJlbHA HANPYKEHiCTh MIO3J0BXHbOIO €JIEKTPUYHOTO MOJIS1 Y CUIBHOCTPYMHOMY IJIa3MOBOMY
KaHaJli, MaKCHMaJIbHAM TUCK Y I1J1a3MOBOMY KaHaJli, MaKCHMaJIbHa €JIEKTPOHHA TEMIIepaTypa Ta 3Ha4Y€HHS eHeprii,
110 BUJIISIETHCA Y MIJIA3MOBOMY KaHaJli; BIIEPIIE OTPUMAHO PO3PaxyHKOBUM KPUTEPiN €JI€KTPOIUHAMIYHOI CTIMKOCTI
"XUBOi" Ta "MEePTBOI" lepEBUHM XBOMHUX IOPif, 10 NPSIMO] Iii BEJIMKOro iMIyJIbCHOTO CTPyMy 6JIMCKaBKU; BIIEpLIE
OTpUMaHi PO3PaxyHKOBI CIiBBiHOIEHHS 11711 BU3HAYEHHSI YaCy HAaCTaHHS Y CWJIIBHOCTPYMHOMY PO3PSIHOMY KOJIi
BHCOKOBOJIbTHOTO reHepaTopa iMITyJIbCHUX CTPYMIB IITyYHOI OJIMCKABKU €JIEKTPUYHOTO BUOYXY METAJIEBOrO
IIPOBiJHNKA; yIIOCKOHAJIEHO METOJI, BUBHAYEHHS aKTMBHUX OIIOPIB, 1[0 BHOCATLCS "MEPTBOIO" i "JKMBOIO" IEPEBUHOIO
COCHU Y CUJIbHOCTPYMHE PO3PsiIHE KOJIO HU3bKOOMHOTO F€HepaTopa iMIyJIbCHOI KOMIIOHEHTHU CTPYMY IITYYHOI
0JIMCKaBKY; OTPUMAaJIY TIOJAJbUINI PO3BUTOK apOJMHAMIUHA Ta MJ1a3MOJMHAMIYHA MOJIeJli pyHHYBaHHS
11€JII0JIO3HOI CTPYKTYPU [lepEeBUHU IIPU NIPSIMOMY yaapi B Hei JiHilHOi 6;1nckaBKy. CTYIiHb YIIPOBaIKEHHS - IIPU
PO3po0Lii Ta CTBOPEHHI IIOTY>KHOTO BUCOKOBOJIbTHOTO BUIIPOOYBAJIbHOTO 00JIaJHAHHS METABOJIbTHOTO Jialla3oHy, y
HaBYaJIbHOMY IpoLeci y nucuuiinax "TexHika BUcOKux Hanpyr' i "EnexkTpuyHi anaparu” Ha kadenpi imkeHepHOi
enextpodizuku HTY "XIII". Cdpepa BUKOpUCTaHHS - AJ1s] IPOTHO3YBaHHS MOBEIiHKY i30ISL[iIHHNX KOHCTPYKLIiN

XapaKTEPUCTUK IJIa3MOBUX KaHaJIiB iCKPOBUX PO3PsLiB JIiHIIHO] 6JIMCKaBKU.

2. Object of the research - electrophysical processes arising from the interaction of a high plasma channel large
current pulse with a linear lightning softwood. Research objective - definition of electrodynamic resistance
softwood used in wooden structures of insulation high-voltage technique , when exposed to large pulse current
linear lightning. Research methods and apparatus - the fundamental tenets of the theory of Electrophysics and
Electromechanics , methods of Computational Mathematics ( finite difference method for the numerical solution
of differential equations , the sweep method for solving systems of linear algebraic equations ), linear lightning
current generator , a coaxial shunt capacitive voltage divider. The theoretical and practical results - developed
design criterium electrodynamic resistance to wood to direct lightning strike, a method is tested on an
electrodynamic solid insulation resistance to a large pulse current. Novelty - first developed computational and
experimental method of determining such basic thermal and electrical characteristics of plasma channels of high-
current spark discharges occurring in softwood as their radius, resistance, electrical conductivity of the plasma
discharge channel , the maximum longitudinal electric field in the high-current plasma channel, the maximum
pressure in the plasma channel , the maximum value of the electron temperature and the energy released in the
plasma channel , first obtained the settlement criterion electrodynamic resistance "live" and "dead" softwood to
the direct action of a large pulse current of lightning first obtained design formulas for determining the timing of
the discharge circuit in high-current high-voltage generator artificial lightning impulse currents of electric
explosion of metallic conductor; improved method for determining the resistances introduced " dead " and "live"
pine timber in a low-impedance high-current discharge circuit of the pulse generator component of the current
artificial lightning, have been further developed parodinamic and plasmodynamic fracture models pulp wood
structure with direct hit in her line of lightning. The degree of implementation - in the development and creation
of powerful high-voltage test equipment megavolt range, in the educational process in the disciplines of " high
Voltage Equipment " and " Electric vehicles " at the Department of Engineering Electrophysics NTU "KPI". The
scope of use - to predict the behavior of insulating structures high art of wood under the action of a direct
lightning strike and settlement characterization of plasma channels sparks linear lightning .
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