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Pedepar:

1. O6'eKT BOCIiIKEHHS: €JIEKTPOPO3PSAHI poLecH, 10 BigOyBalOThC Mif], yac 06POOKY PEYOBUH MiBOJIHUM
ICKpOBUM PO3pPALOM. MeTa JOCIIII)KEHHS: YIOCKOHAJIEHHS IIOTY’KHUX BUCOKOBOJIbTHUX €JIEKTPOPO3PSIIHUX
YCTaHOBOK, 1110 32CTOCOBYIOTbCS Y TEXHOJIOTTYHUX IIpoliecax 06po6KY PeYOBUH MiBOLHUM iCKPOBUM PO3PSIOM 32
PaxyHOK 3MiHM iX es1eKTpOo(]i3nYHMX i TEXHOJIOTIYHUX [TapaMeTpiB. MeTonu focaimKkeHHs: MeTony Teopii
€JIEKTPUYHUX KiJl, TEOPII0 €JIEKTPOMArHiTHOrO M0JIs1, Fa304MHAMIKY, I71a3MOXiMii, BAKOPUCTAHO [JIs1 YUCETILHOTO
MOJIEJIIOBAaHHS. B eKcriepuMeHTaIbHUX NOCIIIKEHHSIX 3aCTOCOBAHO MIBUKICHY BileOpeecTpaliito aJist
CIIOCTEPE>KEHHS 32 PO3BUTKOM I1apOra3oBOi NOPOKHMUHU Ta KaBiTallitHMMU IIpoliecaMy; ocuusiorpadyBaHHs [1s
peecTpallii ToKa, HalpPyry, TUCKY Ta aKyCTUYHUX CUTHAJIiB; PEHTT€HO(III0OPECLEHTHUI METO, IJ151 BUBHAYEHHS
CKJIaZly MaTepiajy eJeKTpoiB; InPPaKTOMETPIIO 1111 BU3HAUYEHHS CKJIAZy Ta PO3Mipy YaCTUHOK, 1[0 YTBOPIOIOTHCS

iz 9ac pospsiay; metanorpadito 1151 BUBHaYeHHsI OyJ0BU METaliB; ClIEKTPOPOTOMETPIIO Jj1s1 BUBHAUEHHS



KOHILIEHTpAllii 3a1i3a Ta 10ro 3'eHaHb y BOAI; MeToq bpyHayepa, EMMera i Tesuiepa nJjis BU3Ha4Y€HHS IIMTOMOI
MOBEPXHi MO/IPiOHEHNX TBEPIINX PEYOBUH; MeTO, BinbsiMcoHna-Xos11a /1711 BUBHAYEHHS po3MipiB yacTuHOK. O6pobKa
€KCIIEPUMEHTAJIbHUX PE3YJIbTaTiB 3[ilICHIOBANIaCh METOLOM HAaIMEHIINX KBAZIpaTiB. T€OPETUYHI Ta IIPAKTUYHI
pesysnbTaT: CTBOPEHO MOTYKHY BUCOKOBOJIbTHY €JIEKTPOPO3PAHY YCTaHOBKY "TMIJPA" 3 muTOMOIO eHeprielo 1o 1
kX /iMI1, 3 HU3KOIO peakTopiB. HaykoBa HOBM3HA: BIleplI€ BUSBJIEHA 3aJIEKHICTb 3MiHM OKACHO-BiJHOBJ/IIOBAJILHOTO
IOTeHLiajly Bif IPOLECiB, 110 Bi0yBalOTHCS B [1apOTa30Biil IOPOKHYHI, HIJIIXOM 3aCTOCYBaHHS Y
€JIEKTPOTiJpaBIiuyHOMY PEAKTOPi HENPY>KHOI MEMOPaHY, 10 O3BOJIMJIO PO3IJISAATY IAPOTra30By IOPOKHUHY 5K
IKEepeJIo CEPeNOBUIIA 3 Bill'€eMHMM OKMCJIIOBAJIbHO-BiITHOBHUM ITOTE€HLIAJIOM Ta BUKOPUCTOBYBATH ii 1151 3MiHU
BJIACTMBOCTE! PiIKMX PEYOBHH Yy 06'eMax, 110 He MePEeBUILYIOTh PO3MipU [TIOPOSKHUHY, a NIPOLECH, 1[0 TPHUBAIOTh
1103a MeMOpaHoI0, 30KpeMa KaBiTallilo, sK Ti, 110 BIUIMBAIOTh HAa 3MiHy BOJHEBOIO IIOKa3HUKA; OTPUMAJIO NMOAAJIbIINI
PO3BUTOK 3aCTOCYBAHHS MiIBOJHUX iCKPOBUX PO3PSIiB B TEXHOJIOTISIX, 1[0 3aCTOCOBYIOTbCS 4J1s1 3MiHU (i3UKO-
XiMiUHUX BJIaCTUBOCTEN PifjH 3a PaXyHOK 3/iiCHEHHSI PO3PsLiB 3 TUTOMUMHU NOTYXKHOCTSIMHU 10 1 KK /imn B
€JIEKTPOi30JIbOBAaHUX PEAKTOPaX, PO3MIp SIKUX He IlepeBullye 00'eMy I1aporazoBoi NOPOXKHUHHY, 110 LO3BOJIUIO
BM3HAUUTHU JOCTAaTHI €HepreTHyHi BUTPATU Ta HEOOXiHI TapaMeTpy PO3PSIHOTO KOJIa /1J1s 3/iiICHEHHS MIBUIKOI,
MOPiBHSIHO 3 iHIIMMU METOAAMU, 3MiHU OKMCJIIOBAJIbHO-BIITHOBHOIO IIOTEHIiajly; OTPUMAJIO MTOJAJIBIINNI PO3BUTOK
IOCIiIPKEHHS 3MiHM IUHAMIKM IapOTa30BOi NOPOKHMHMU 32 PaXyHOK 37iliICHEHHS MiIBOJHUX iCKPOBUX PO3PsIiB B
CHCTEMI €JIEKTPOLiB CIIPSAMOBAHOI [Iii Ta 3HM>KEHHS [104YaTKOBOI'O TUCKY B PiiVHI, 110 JO3BOJIAJIO CIIPSIMOBYBATH
[1apora3oBy NOPOKHUHY y 33[JaHOMY HAIIPSMKY 3i 30€pe>KEHHSIM MPOLECiB ii pO3IMPEHHSs Ta CTUCHEHHS,
IIOCWJIIOBATH KaBiTaliliHi Ipouecy Ta inTeHcu(iKyBaTy Jerasalilo piliH;- YLOCKOHAJIEHO €JIeKTPOTipaBliYHUiA
METO/], BIUIUBY Ha PO3IIJIABH, IO KPUCTAJI3yIOTbCS B BAKYyMHO-IYTOBUX IIiYKaX 3a PaXyHOK Iepefadi yIapHOro
BILJIMBY 4€PE3 HENIPOHUKHY CTiHKY TUIJIS, IO JO3BOJIMIIO 3MEHIIUTYU PO3Mipy 3€peH KpucTasiB MeTailis B 3-10 pasis.
YII0CKOHAJIEHO TEXHOJIOTII0 PYMHYBaHHS CKJISSHUX BUPOOIB y BOJIi Ta T'yMH B CEPEIOBUILI PiTKOTO a30Ty 32 PaxyHOK
3MiHM TEXHOJIOTTYHMX PO3MIDIB Ta BaKyyMyBaHHS €JIeKTPOrifipaBJIiyHOro peakTopa, 1o JO3BOJIUIO 361IbIINTY BUXIL
KopucHoi ¢pakuii Ha 10 % Ta 17 % BiANOBigHO; YIOCKOHAIEHO MAaTEMAaTUYHY MOJIeJIb PO3BUTKY [1apOra3oBoi
000JIOHKM Ha PaHHIl CTafii po3MMpeHHs IOTYXHOTO MiBOAHOIO iCKPOBOTO PO3pPsly 32 PaXyHOK ypaxyBaHHS
POBLIVPEHHS IapOra3oBoi 060JI0OHKY Ta BUIIAPOBYBAHHS BOJSIHOI IIApH, IO O3BOJINJIO BU3HAYATH KiJIbKiCTD
aKTMBHUX KOMIIOHEHTIB, 4Ki HAlIPpallbOBYIOTHCA Iif] 4aC iCKPOBOTO PO3Psy, Ta PETYJII0OBAT TEPMOINHAMIYHI
rapameTpu 3aBAAKU 3MiHI TapameTpiB po3psaAHOro Kosa. CTyIiHb BIIPOBAIKEHHS: IHCTUTYTI 111a3MOBOi
€JIEKTPOHIKU Ta HOBUX METO[IiB IPUCKOPIOBaHHS HallioHaIbHOrO HayKOBOTO LIEHTPY "XapKiBCbKUH (Pi3nKO-
TexHiyHuM iHCTUTYT"; [HCTUTYTI Pi3VKK TBEpHOTrO Tina, MaTepiaslo3HABCTBA i TexHoJIor i HallioHabHOro HAyKOBOTO
LeHTPY "XapkKiBCbKUil (Pi3NKO-TEXHIYHUH iHCTUTYT"; I[HCTUTYTI iMIIyZIbCHUX NpolieciB i TexHosoriit HAH Ykpainny, y
HaBYaJIbHOMY Ipoleci HallioHaJIbHOTO TEXHIYHOTO yHiBEpCUTETY "XapKiBCbKUI MOJiTeXHIYHMM iHCTUTYT". Cdepa

BUKOPUCTAHHA - rajly3b €JIEKTPUYHOI iHXKeHepii.

2. Subject of research: electric discharge processes that occur during the treatment of substances by underwater
spark discharges. Research objective: the objective was to improve high-power high-voltage electric discharge
plants that are used for the technological treatment process of substances using the underwater spark discharge
by varying their electrophysical and technological parameters. Methods of research: the methods of the theory of
electric circuits, the theory of electromagnetic fields, gas dynamics and plasma chemistry were used for the
numeric simulation. A high-speed video-recording was used during the experimental investigation to watch the
development of the gas-vapor cavity and cavitation processes; the oscillography was used to register the current,
voltage, pressure and acoustic signals; the X-ray fluorescent method allowed us to define the composition of
electrode material; the diffractometry was used to define the composition and the size of particles that were
formed during the discharge; the metallography was used to define the metal structure; the spectrophotometry
was used to define the concentration of iron and its compounds in the water; the Brunauer, Emmett and Teller
method was used to define the specific surface of crushed solid substances and the Williamson-Hall method was
used to measure particle sizes. The experimental data were processed using the method of least squares.
Theoretical and practical results: a high-power high-voltage electric discharge plant "HYDRA" with the specific
energy of up to 1kJ /pls and with the series of reactors was created. Scientific novelty: the dependence of a change



in the redox potential on the processes that occur in the gas-vapor cavity was established for the first time by
using the inelastic membrane for the electrohydraulic reactor that allowed us to view the gas-vapor cavity as a
source of the medium with the negative redox potential and use it to vary the properties of liquid substances in the
volumes that are within the cavity size and the processes that occur out of membrane, in particular the cavitation
were viewed as those that affect the change of pH value; the push was given to the use of underwater spark
discharges for the technologies that are used to change the physical and chemical properties of liquids due to the
carrying out of discharges with specific powers of up to 1kJ /pulse in electric non-conducting reactors whose size
is not exceeding the volume of vapor-gas cavity and it allowed us to define sufficient power consumption and
appropriate parameters of the discharge circuit to perform the fast change in the redox potential in comparison
with other methods; the push was also given to the research of a change in the dynamics of gas-vapor cavity due
to the carrying out of underwater spark discharges in the system of electrodes of a directional effect and reducing
the initial pressure in the liquid and that allowed us to route the gas-vapor cavity in the specified direction with
the retention of the expansion and compression processes of it; cavitation processes were intensify and the
degassing of liquids was also intensified; the electrohydraulic method of the influence on the smelts that are
crystallized in vacuum-arc furnaces due to the transfer of shock action through the impermeable crucible wall was
improved and it allowed us to reduce the grain sizes of metal crystals 3 to 10 times. The technology of destruction
of glass wares in the water and the rubber in the liquid nitrogen medium was improved due to the change in the
process sizes of electrohydraulic reactor and evacuation of it and that enabled an increase in the output of the
useful fraction by 10% and 17%, accordingly; the mathematical model of the development of vapor-gas envelope at
an early stage of the expansion of high-power high-voltage underwater spark discharge was improved due to
taking into consideration the expansion of gas -vapor envelop and evaporation of the water steam that enabled the
determination of the amount of active components that are formed during the spark discharge and allowed us to
control thermodynamic parameters by varying the parameters of discharge circuit. Level of introduction: It was
introduced at the Institute for Plasma Electronics and New Methods of Acceleration of the National Science
Center "Kharkov Institute of Physics and Technology"; Institute for the Solid Body Physics, Material Science and
Technologies of the National Science Center "Kharkov Institute of Physics and Technology"; Institute of Pulse
Processes and Technologies of the National Academy of Ukraine and it is used for the teaching process by the
National Technical University "Kharkov Polytechnic Institute". The field of use is the electric engineering branch.
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