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Pedepar:

1. Incepraujifina po60Ta IPUCBIYE€HA BUBYEHHIO €JIEKTPO(PI3NYHUX NIPOLECIB IIPU IMITyJIbCHOMY 6ap’€PHOMY
€JIEKTPUYHOMY pO3psifi B rasi aTMOC(EPHOro TUCKY 3 BKIIIOUEHHSIMU, €JIeKTPO(Di3UYHi BIACTUBOCTI SIKUX CYTTEBO
Bi]MiHHI Bif] BJIJaCTUBOCTEN OTOYYIOUOTO CEPENOBUIIA 3 TPUBAJIICTIO iMITyJIbCiB 10 100 HC, BUBHAYEHHI €HEPreTUYHO]
eeKTUBHOCTI 06POOKY BOAU B I10J1i TAKOT'O PO3PSY Ta YMOB, SIKi 320€311€4yI0Th OUMIIEHHS BOAM Bif] CKIaAHUX
XiMiYHMX 3a0pyHIOBauiB. OCHOBHI 3aBHaHHs1 POOOTHU MOJISATAIOTh B CTBOPEHHI OAHOPIZHOTO iMITyJIbCHOTO
0ap’epHOTO pO3psIAy 32 YMOBU HASIBHOCTI HEOHOPIMHOCTE! y BUIJISIAAL Kparlesib i MJ1iBOK BOIY B MisKEJIEKTPOLHOMY
IIPOMIXKY, 110 HifBuUILye e(eKTUBHICTb reHepallii BUCOKOAaKTMBHUX YaCTUHOK; BU3HAUYEHHI [TapaMeTpiB PyxXy
piguHY, 0 06POOGIIIOETHCS, IIPU SIKOMY PO3IOAiNIEHHS €JIEKTPUYHOTO MOJIS1 B MiXKEJIEKTPOOHOMY IIPOMIXKKY Oy[ie
CIPUSITU FeHepallii aKTUBHUX PaIKaliB; Y3rOIPKEHHI CyMiCHOI pOOGOTH YHIMOJIIPHOTO IPKepesia KUBJIEHHS i

PO3PSIHOI KaMepy IJISIXOM MOZEJIIOBaHHS iX CyMiCHOI poOOTH Ta Ta BCTAHOBJIEHHS MarHiTHOrO KJIo4a y BUXiTHOMY



KackKajli reHepaTopa iMIyJIbCiB, SIKUI CTabiIidye po3psiy Ta Halae MOXKJIMBICTb YTUJII3yBaTU €HEPTilo, sIKa Oyjia
HaKoIM4yeHa Ha 6ap’epi Iif 4ac npsmoro iMIysibCy CTPYMy; BUSHAUEHI BILJIMBY 3MiHU BEJINYMH €JIEKTPUYHUX
IIOKa3HMKIB iMITyJIbCHOTO 6ap’€pHOr0 po3psiAy (YaCTOTU [IOBTOPEHHS iMITYJIbCIB, CTPYMY, HAIIPyTy) Ha
€Heproe(EeKTUBHICTb OOPOOKHU; CTBOPEHHI IIPOTOTUITY PO3PSIHOI KaMePH [1J1s1 06POOKU BOAU iMITyJIbCHUM
6ap’epHUM PO3PSIOM 110 MOJYJIbHOMY IPUHLMILY, 10 A€ 3MOTYy MaclITabyBaTy YCTAHOBKH /1J1 OUMILEHHS BOJU 10
PiBHSI IPOMUCIIOBUX (3 TPOLYKTUBHICTIO 10 10 M3 /106Yy). HoBU3HA poboTU MoJsirae B HACTYyIIHOMY: Briepiue
€KCIIEPMMEHTAJIBHO JOBEAEHO MOKJIMBICTb iCHYBaHHS OJHOPIAHOTO iMITyJIbCHOrO 6ap'€pHOrO PO3psLy B
reTepOreHHOMY CE€pPEeIOBUII 3 KPAIlJIIMU BOJU MOOJIN3Y SIKUX 30iJIbIIY€EThCS HAPY>KEHICTD MOJIS, IO JA€ 3MOTY
niaBUIIMTY e(PeKTUBHICTb reHepalii paguKasiB, SIKi BUKOPUCTOBYIOTh Y IIPOLeCi PO3KJIQAHHs CTIHKUX XIMIYHUX
crionyK. OTpPMMaHO HOBi €KCIIEPUMEHTAJIbHI Pe3YJIbTaTH, SIKi OOrPYHTOBYIOTb JOLJIbHICTD BUKOPUCTOBYBATH
iMITyJIbCY HAIlpyTy 3 TPUBAJIICTIO (QPOHTY Y [E€KiJIbKA JeCITKiB HAHOCEKYH]I, 3aCTOCOBYBATH BOJISHY ILIiBKY Ha
IIOBEPXHi KaTOJy Ta BUKOPUCTOBYBATH JieJIeKTPUYHMI 6ap'ep 3 BilHOCHOIO J1i€JIEKTPUYHOIO IPOHUKHICTIO, IKa He
nepesullye 3Ha4eHHs 10 1151 OTPUMAaHHS CTiKOTO OJIHOPiAHOrO 6ap'epHOro po3psiAy B KaMepi 3 KparisiMu BOJIU.
Briepie excriepuMeHTaIbHO BCTAHOBJIEHO, 1110 06PO6KY BOAM iMITyJIbCHUM 6ap’€pHUM PO3PSAOM 3 METOIO
PO3KJIa[IaHHS PO3YMHEHUX XiMIYHUX CIIOJIYK AOLIJIbHO IPOBOJUTU B KpaIeJbHOMY CTaHi IIPU CyOMiTiMETPOBOMY
poamipi kpaness (0,8 - 1,2 MM), BUBHAUEHUX TPUBAJIOCTI iMITyJibCy NOpsAnKy 100 HC, 4acTOTi IOBTOPEHHS iMITyJIbCIB
10 300 T'y, DOBXMHI PO3PSIIHOTO IPOMDKKY 110 3,5 MM 32 SIKUX JOCSITA€ThCSI HAllBUIIIA eHeProeeKTUBHICTb - 10 60
r/kBr*rog nipu 90 % po3kjafaHHi METUJIEHOBOI CHHI B MOJI€JIbHOMY PO34MHi. HayKoBO OGIPYHTOBAHO Ta
€KCIIEpUMEHTAJIbHO JOBEI€HO MOXJIMUBICTb I0OYJOBY PO3PSAHUX KaMep AJ1s 3[iliCHEHHS iMITyJIbCHOTO 6ap’€pHOTO
PO3psny Ha MOBEPXHIO BOAM, IO 3HAXOLUTLCS Y KpareJbHOMY CTaHi Ta Y BUIJISA] [IiIBOK HA [TIOBEPXHI €JIEKTPOJIB,
33 MOZYJIbHAM IPUHUXIIOM LJISIXOM Y3rOJKE€HHS BUXIIHOI €MHOCTI reHepaTopa iMITyJIbCiB Ta CyMapHOi EMHOCTI
napasesbHO 3'€JHAHUX €JIEKTPOAHUX CUCTEM, EMHOCTI SIKUX CITiBBIZHOCSTHCS 5K 2,6 10 1, [0 1a€ 3MOTY IIPOBOIUTH

MaCI_IITa6YBaHHH YCTaHOBKHU [Ji OYNIIEHHA BOOU.

2. The dissertation is devoted to the study of electrophysical processes during a pulsed barrier electric discharge
in atmospheric pressure gas with inclusions, the electrophysical properties of which are significantly different
from the properties of the surrounding medium with the duration of pulses up to 100 ns, the determination of the
energy efficiency of water treatment in the field of such a discharge and the conditions that provide water
purification from complex chemical pollutants. The main tasks of the work are to create a uniform impulse barrier
discharge provided there are inhomogeneities in the form of water droplets and films in the interelectrode gap,
which increases the efficiency of generating highly active particles; determining the parameters of the movement
of the liquid being processed, in which the distribution of the electric field in the interelectrode gap will contribute
to the generation of active radicals; coordinating the compatible operation of the unipolar power supply and the
discharge chamber by simulating their compatible operation and installing a magnetic key in the output stage of
the pulse generator, which stabilizes the discharge and makes it possible to utilize the energy that was
accumulated on the barrier during a direct current pulse; determined effects of changes in the electrical
parameters of the impulse barrier discharge (pulse repetition frequency, current, voltage) on the energy efficiency
of processing; creation of a prototype of a discharge chamber for water treatment by pulsed barrier discharge
according to the modular principle, which makes it possible to scale water treatment plants to the industrial level
(with a capacity of up to 10 m3/day). The novelty of the work is as follows: For the first time, the possibility of the
existence of a homogeneous impulse barrier discharge in a heterogeneous environment with water drops near
which the field strength increases, which makes it possible to increase the efficiency of the generation of radicals
used in the process of decomposition of stable chemical compounds, has been experimentally proven for the first
time. New experimental results were obtained, which justify the feasibility of using voltage pulses with a front
duration of several tens of nanoseconds, applying a water film on the surface of the cathode, and using a dielectric
barrier with a relative dielectric constant that does not exceed the value 10 to obtain a stable uniform barrier
discharge in a chamber with water drops. It was experimentally established for the first time that it is advisable to
treat water with a pulsed barrier discharge for the purpose of decomposition of dissolved chemical compounds in
the droplet state with submillimetre droplet size (0.8-1.2 mm), determined pulse duration of the order of 100 ns,



pulse repetition frequency of up to 300 Hz, the length of the discharge gap up to 3.5 mm, for which the highest
energy efficiency is achieved - up to 60 g/kWh with 90% decomposition of methylene blue in the model solution.
The possibility of constructing discharge chambers for the implementation of a pulsed barrier discharge on the
surface of water, which is in the droplet state and in the form of films on the surface of the electrodes, according
to the modular principle by matching the output capacity of the pulse generator and the total capacity of the
parallel connected electrodes, has been scientifically substantiated and experimentally proven. systems, the
capacities of which are in a ratio of 2.6 to 1, which makes it possible to scale the water treatment plant.
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