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1. OnTMasibHE KEPYBaHHSA B CUCTEMI HaIliBIPOBIIHUKOBUI PETYJIATOP CTPYMY - €JIEKTPOMAarHiTHUMI cenapaTop

POTOPHOTO TUILY

2. Optimal control in the semiconductor current regulator - rotor type electromagnet separator system

Pedepar:

1. O6'eKT BOCIiIPKEHHS: IPOLIECU [IEPETBOPEHHSI IIapaMeTPiB B CUCTEMI HAMliBIPOBiTHUKOBUI PETYJISITOP CTPYMY -
€JIEKTPOMarHiTHUM cenapaTop pOTOPHOTO Tuily. MeTa po6oTu: nmifBuieHHs! eHeproeeKTUBHOCTI Ta
IIPOAYKTUBHOCTI CUCTEMU HAMIBIPOBIZHUKOBUI PETYJISITOP CTPYMY - €JIEKTPOMAarHiTHUN CenapaTtop pOTOPHOTO
THUITy LIJIIXOM PO3POOKM HOBUX METOZIB PEry/I0BaHHS B3a€MO3B'SI3KiB MiX il €/IeKTPUYHUMU, MarHiTHUMU Ta
TEXHOJIOTIYHMMY NTapaMETPaMu, 30KpeMa 3 BUKOPUCTAHHSIM HEYITKOI JIOTiKU. MeToay NOCiI)KEHHS: METOIU TEOPil
€JIEKTPUYHUX KiJI Ta €JIEKTPOMAarHiTHUX IOJIiB; METO/, KYCKOBO-JIiHIMHOI allpOKCUMallii HeJiHIHUX CUCTEM; METO]]
rapMOHIYHOrO aHasisy Ta psniB Pyp'e; Teopis aBTOMATUYHOIO K€PYBaHHS; METOJ Y HEYIiTKOI JIOTiKY; MaTeMaTUYHe
MogemoBaHHA B cepenosullli MATLAB ta cnietianizoBaniit mporpami OMEGA; nporpaMyBaHH B peajlbHOMY 4aci
(MATLAB, FuzzyTECH, AVRStudio). TeopeTuyHi Ta NpakTU4Hi pe3yIbTaTy i HOBU3HA:BU3HAYE€HO OCHOBHI

3aKOHOMIPHOCTIi B3a€MO3B'S13Ky €JIEKTPUYHUX, MAarHiTHUX i TEXHOJIOTIYHUX [IAPaMEeTPiB CUCTEMHU; BIIEPIIE



pPO3pO6JIEHO MaTeMAaTUYHY MOZeJIb CUCTEMU HAMIBIPOBiIHUKOBUI PETYJISITOP CTPYMY - €J1I€KTPOMAarHiTHUN
CernapaTrop pOTOPHOTO THUILY; pO3p06JIeHO METO, CTPYMOBOI'O PEryJIlI0OBaHHS MarHiTHOI iHAYKLil B po60yill 30Hi;
PO3p06JIEHO METO, OIITUMAJIBHOTO KEPYBAaHHS CTPyMY B OOMOTKax HaMarHiuyBaHHsI ceraparopa Ta IpoyKTUBHOCTI
3 BUKOPUCTAaHHSIM HEYiTKOIi JIOTiKY; PO3BUHYTO METOJ, HEUITKOIO NPONOPLiHO-iHTErPaIbHOTO PEryJII0BAaHHS
CTPyMy B OOMOTKaX HaMarHiuyyBaHHS; BUBHAYEHO JOLiJIbHI iara3oHy 3MiHEeHHS Ta QyHKIIOHAIbHI CIiBBiAHOIEHHS
napaMeTpiB yHiBepcasbHOTo ¢QisbTpa rapMOHiK cTpyMy. [IpefmeT i CTyIiHb BIPOBA/I)KEHHSI: Pe3ysbTaTh po6OTU
3HANIIM IPAaKTUYHE BUKOPUCTAaHHS [IPU CTBOPEHHI BUCOKOEPEKTUBHUX CUCTEM €JIEKTPOMarHiTHOi cemnapatiii,
30KpeMa TUPUCTOPHUX PETYJISITOPIB CTPYMY Ta CUCTEM aBTOMAaTUYHOTO KEPYBAHHS €JIeKTPOMAarHiTHUMU
cenaparopamu (HTL] "Marnic" m. Jlyrancsk, IHctutyTy enexrpoguHamiku HAH Ykpainn, HT® "TEMC" m. KuiB).
EdexTrBHICTb BIPOBA/I>)KEHHSI: MiABUILIEHHS SIKOCTi BUXiTHOTO KOHIIEHTPATY i IPOLYKTUBHOCTI cenapallii, 3SHU>KeHHS
BUTPAT €JIEKTPUYHOI €Heprii, MOJINIIEeHHs eJIeKTPOMarHiTHoi cymicHocTi. Cdepa BUKOPUCTaHHS: MiANIPUEMCTBA, 0
3alIMalOThCS BUTOTOBJIEHHSIM Ta PO3POOKOI0 POTOPHUX CENapaTopiB, CUCTEM aBTOMATUYHOT'O KEPyBaHHS,
crieniasizoBaHMX HalliBIPOBiIHUKOBUX IIPUCTPOIB, & TAKOXK, iIHCTUTYTH, 10 3aIMAalOTbCS HAYKOBUMU

,ILOC]Ii,H)KeHHHMI/I B I‘aJIy3i 30arayeHHs KOPUCHUX KOIIaJINH.

2. The object of research: parameters transformation processes in the semiconductor current regulator - rotor
type electromagnet separator system. The purpose of research: increasing energy efficiency and performance of
the semiconductor current regulator - electromagnetic separator rotor type system by developing new methods
of regulating the relationship between electrical, magnetic and technological parameters, including with the use of
fuzzy logic. Methods of research: methods of the theory of electrical circuits and electromagnetic fields; method of
piecewise linear approximation of nonlinear systems; method of harmonic analysis and Fourier series; theory of
automatic control; methods of fuzzy logic; mathematical modeling in MATLAB and specialized program OMEGA,;
real-time programming (MATLAB, FuzzyTECH, AVRStudio). Theoretical and practical results and innovations: the
basic regular dependencies of electric, magnetic and technological parameters of the system where defined; first
the mathematical model of the semiconductor current regulator - rotor type electromagnet separator system was
developed; the current control method of the magnetic induction in the work area was developed; the optimal
control method of the current in the magnetizing windings of the separator and productivity with the using of
fuzzy logic was developed; the method of fuzzy proportional-integral current control in the magnetizing windings
was developed; the parameters expedient ranges and functional dependencies where defined for the universal
current harmonic filter. A subject degree of introduction: results found practical application in development of the
electromagnetic separation high-efficiency systems in particular current regulators and automatic control systems
for electromagnetic separators (STC "Magnis" Luhansk, Institute of Electrodynamics NAS of Ukraine, STF "TEMS"
Kyiv). Effectiveness of implantation: increasing the quality of the output concentrate and separation performance,
decreasing the electric energy consumption, improving the electromagnetic compatibility. Sphere of use: the
enterprises that producing and developing the rotor type separators, automatic control systems, specialized
semiconductor converters and mineral processing research institutes.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IliZCyMKH BOCiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Bosikos Irop BosogumupoBuy

2. Volkov Igor Vladimirovich

KBasigikamis: g.1.1., 05.09.12
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Bunnanacenko CranicsaB IBaHOBUY

2. Bunanacenko CraHicjiaB IBaHOBUY

KBasigikamis: 1.1, 05.09.03
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Kpacnomanka Haranig JIMutpisHa



2. Kpacnomwarnka Haranig JIMuTpiBHa

KBasmiikamis: k.1.1., 05.09.03
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

InpnoBecbkuit AHatos1i KopHiltoBuy

[InpnoBcbkuil AHaTos1iN KopHiltoBuy

IOpuenko T.A.



