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BbimonHeHO YHWCIEHHOE MOETUPOBAaHME MOBEPXHOCTHOTO OapbepHoro paspsaa (I1IBP) B
aTMOC(epHOM BO3yX€ B Cilydae ero Bo30yKIAEHUS UMIIYJIbCOM HAIPSKEHUs JUIMTENbHOCThIO 30-
50 Hc. IloBepXHOCTHBIN OapbepHBIA pa3psl, BO30YKIAEMBIH HMITYJbCOM HAIPSDKEHUS TaKOM
JUTUTENIHOCTH, SIBJII€TCSI MPEANOUYTUTEIbHBIM OOBEKTOM HCCIEIOBAHUS Ui BBIICHEHUS (U3UKU
MPOUCXOJSIINX B pa3pse MPOIECcCOB, MOCKOJIBKY MPOTEKaeT B (opMe eINHUYHBIX UMITYJIBCOB C
U3BECTHBIMU  HAYaJbHBIMU  YCJIOBUSIMH, OOECHEUMBAIOIIMMHU  HAJEXKHYIO HMHTEPIPETALUI0
MIOJIYUEHHBIX pE3yJbTaTOB B CPAaBHEHUU C OKCIEPUMEHTAIbHBIMU JaHHBIMU. [lonydeHHble
pe3yabTaThl 1O TE€HEpalud HUMIIYJIbCOB pa3psjia Ha MHepeaHeM U 3agHeM (POHTE MMITyJIbca
HaNpsDKeHUs U 10 (GopMe TOKa pas3psia XOPOIIO COBMAJAIOT C PE3yNbTaTaMH SKCHEPHMEHTA.
IIpocTpaHcTBEHHas! CTPYKTypa paspsijia Ha MepeiHeM M 3aJHeM (pPOHTE UMIIYJIbCa HalpsKeHUs
CWIbHO oTiu4yaercs. [IpoaHanu3upoBaHbl IPUUMHBI TAKOIO PA3IMYUs U NOJyYyeHa aHAJIUTUYECKas
OLICHKA JUIMHBI ¥ BBICOTHI 30HBI Pa3psiia IPU Pa3IM4HOM MOISIPHOCTH BBICOKOBOJIBTHOIO AIEKTPOJA.
YucneHHO NPOMOJEIMPOBAHbl M AHAJIWTUYECKH OLIEHEHbl pacHpelelieHus MO JUIMHE paspsjaa
MOIIHOCTH JHEProBKJIaJa W HAKOIUIEHUS AaKTUBHBIX PAaJUKaJIOB, IPEKIE BCET0 aTOMapHOIO
KHCII0pO/1a, HEOOXOIMMBIE JIJIsl OLIEHKU BO3MOXKHOCTH YCKOPEHUS 3aKUTaHMs TOIJIMBHBIX CMeceil ¢
nomoipto [IBP. IlpeanoxeHHble aHaIUTUYECKHE OLEHKH IIOKa3bIBAIOT (DYHKIMOHAJIbHBIC
3aBUCHMOCTH TapaMeTpOB pas3psiia OT MHPUIIOKEHHOTO HAINPSKEHUs, TOJIIMHBI JUDJIEKTPUKA U
3HAYEHUS €70 TUIIEKTPUIECKON TPOHNUIIAEMOCTH.

Numerical simulation of the surface dielectric barrier discharge (SDBD) in atmospheric air has
been done for a case of its ignition by a 30-50 ns voltage pulse. The SDBD driven by such a pulse is
a preferable object of investigation to get the discharge physics, because it develops as a single
discharge current pulse based on the well known initial conditions, giving the possibility of reliable
interpretation of obtained results in comparison with experimental data. The simulated results for
electrical current pulse waveform and for discharge pulses generation at the leading and trailing
edges of the voltage pulse are in a good agreement with experimental data. The spatial structure of
the discharge at the leading and trailing edges of the voltage pulse is quite different. The reasons of
such a difference have been analyzed and the analytical estimation of the discharge length and
thickness has been got for different exposed electrode polarities. The discharge power deposition
and active species accumulation (atomic oxygen, first of all) along the discharge length have been
both numerically simulated and analytically estimated. These data are important for estimation of
plasma assisted ignition using nanosecond SDBD. The proposed analytical estimations reveal the
functional dependencies of discharge parameters on applied voltage, dielectric thickness and
dielectric relative permittivity.
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