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Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3BuTok Teopii esnekTpoisuyHUX NPOLECIB B IMITYJIbCHUX CUCTEMAX €JIEKTPOMAarHiTHOI 06poOKU

€JIEKTPOIIPOBIAHUX CEPEeNOBUII

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the theory of electrophysical processes in impulse systems of electromagnetic treatment of
electrically conductive medium

Pedepar yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHST — MaTeMaTU4Hi MOZeJIi 1J1s1 PO3PaxyHKy iMITyJIbCHUX €JIeKTPOMAarHiTHUX I10J1iB Ta METO U
BA3HAYEHHS CUJIOBOI Aii IMITyJIbCHOTO €JIEKTPOMArHiTHOrO I10J1s1 Ha CYLiJIbHI €JIEKTPOIIPOBiAHI CEpeNOBUILA,
es1eKTpodi3nyHi pouecy Npu iMIyIbCHOMY 6ap’epHOMY pO3psifi Ha IOBEPXHIO BOAU. MeTa OOCiIKeHHS —
PO3p0OKa HayKOBUX 3acali BUKOPUCTAaHHS iMITyJIbCHOI €JIeKTPOMArHiTHOI CUJIOBOI il Ha eJIeKTPOIPOBinHi
cepeoBUIIA 17151 IEPETBOPEHHS iX MeXaHIYHMX XapaKTePUCTHK Ta iMITyJIbCHOrO 6ap’€pHOTO PO3psly Ha IIOBEPXHIO
€JIEKTPOIIPOBIHOI PifHY, ONITUMi3allisl TEXHOJIOTII PSIMOTO OYUILEHHS BOAY TaKUM pO3psgoM. [IposeneHo
IOCJIiIKeHHS IMITyJIbCHOTO 6ap’€pHOTO PO3PsAy Ha MOBEPXHIO BOAM, SIKA PYXa€ThCS B PO3PSIHOMY ITPOMDKKY y
BUIJISAI TOHKOI II1iBKM (=0,15MM), Kpamnesb giameTpom 1-1,7 MM Ta y BUIJISIZ a€pO30JII0 IIPU IMITyJIbCAX HANPYTH
tpuBaicTio ~100HC Ta 4yacToTolo ix noBTOpeHHs 10-500I'1. Bu3dHaueHO yMOBYU iCHYBaHHSI TaKOTO PO3Psiy B
IIPOCTOPOBO OAHOPinHIN Ppopmi. Ha mpukiani o6po6Ky MOLEIbHOTO PO3UYMHY METUJIEHOBOI CHHI 3 KOHIIEHTPALlielo y
Bozi no 100 mMr/ 1 nmokasaHo, 10 HaBUIlYy eHeproeeKTUBHICTh pO3psIL Ma€ y BUIMATKY, KOJIA BOAA PYyXa€ThCS ¥
BUIJISZIi KpaneJsib CyOMiiMeTpOBOTO po3Mipy. 3a TaKUX YMOB €HepreTUYHui Buxif, po3psny npu 90% cTyneHio
PO3KJIaJaHHi JOMIIIKK focsrae =60r/KBTero. Po3risHyTo MexaHi3M po3KJalaHHs METUJIEHOBOI CHHI Ta BIIJIUB HA
HbOTO Pi3HUX YMHHUKIB. PO3p06I€HO METOIM PO3PAXyHKY CKJIQZJOBUX iMITyJIbCHOTO €JIEKTPOMArHiTHOTO MOJIS B
CHCTEMI €JIEKTPOMATHITHUN iHIYKTOP — €JIEKTPOIPOBiAHE CEPENOBUIILE Ta BUSHAYEHHS YMOB iCHYBaHH4
MarHiTHOIIJIACTUYHOTO €(EeKTy 32 SIKUX JOCSAraeThCsl TpaHC(HOpPMallisl MeXaHIUHUX BJIACTUBOCTEN TEPMOHAIIPYKEHUX
IiJISHOK 3BapHUX BUPOOGiB. 3alIpONIOHOBAHO KOHCTPYKTUBHI BUKOHAHHSI €JIEKTPOMArHiTHUX iHAYKTOPIB Ta BU3HAYEHI
rapaMeTpy iMIyJIbCHUX JpKePeJI KUBJIEHHS 32 SIKUX O4iKyeTbCSl BUHUKHEHHS MarHiTONIaCTUIHOTO e(eKTy.
BusHaueHi yMOBHU Ta [OLNBHICTb YJOCKOHAJIEHHS TPAaHCHOPMATOPHO-KJIIOYOBUX BUKOHABUUX CTPYKTYP 3 METOIO

3MECHIIEHHS BTpaT I'IOTy')KHOCTi Ha €JIEMEHTAaX TpaHCd)OpMaTOpHO—KJIIO‘-IOBI/IX BUKOHABYMX CTPYKTYP.

Pedepar aHIJIiHCBKOIO:

The object of research is mathematical models for calculating pulsed electromagnetic fields and methods for
determining the force action of a pulsed electromagnetic field on solid conductive media, electrophysical
processes during a pulsed barrier discharge of the water surface. The purpose of the research is to develop the
scientific principles of using pulsed electromagnetic force action on electrically conductive media to transform
their mechanical characteristics and impulse barrier discharge of the surface of a conductive liquid, optimization
of the technology of direct water purification with such a discharge. A study of a pulsed barrier discharge on the
surface of water, which moves in the discharge gap in the form of a thin film (=0.15 mm), droplets with a diameter
of 1-1.7 mm and in the form of an aerosol under on the voltage pulses of duration =100 ns and a repetition
frequency of 10 -500 Hz. The conditions for the existence of such a discharge in a spatially uniform form have been
determined. On the example of processing a model solution of methylene blue with a concentration in water of up
to 100 mg/1, it is shown that the discharge has the highest energy efficiency in the case when water moves in the
form of submillimeter-sized droplets. Under such conditions, the energy output of the discharge at a 90% degree
of impurity decomposition reaches ~60g/kWh. The mechanism of decomposition of methylene blue and the
influence of various factors on it are considered. The methods of calculating the components of the pulsed
electromagnetic field in the system electromagnetic inductor - conductive medium and determining the



conditions for the existence of the magnetoplastic effect under which the transformation of the mechanical
properties of thermally stressed areas of welded products is achieved have been developed. Constructive
implementations of electromagnetic inductors and defined parameters of pulsed power sources, which are
expected to produce a magneto
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