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1. ITligBuieHHs e(EKTUBHOCTI CTIO)KUBAHHS €JIEKTPOEHEPTii pyIHOTEPMIYHMMHU [1I€9aMU

2. Increasing the efficiency of electricity consumption by ore-thermal furnaces

Pedepar:

1. Incepraist Ha 30,00yTTSI HAYKOBOT'O CTYII€HS KaHIWAaTa TEXHIYHUX HayK 3a cneujanbHicTio 05.09.03 -
«EjIeKTpOTEXHIYHI KOMIIEKCU Ta cUCTeMU» — HallioHasbHMi YHIBEPCUTET «3aropi3bka MOJITEXHIKa»,
crieyjanizoBana BueHa paga [ 08.080.07 npu HanioHasbHOMY TEXHIYHOMY YHIBEpCUTETI «JJHITPOBCHKA
nosliTexHika», [IHinpo, 2024. MeTtoio qucepTauiiHoi po60TH € po3pobdKa 3aX0/IiB MO0 MiABUIIEHHS
eHeproe(eKTUBHOCTI poO6OTH PyAHOTEPMIYHO] Neyi pu ofepKaHHi ¢pepociasis. [IpoBeeHUi aHasi3 iCHy04nx
MaTEeMaTUYHUX MOJEeJIeN KPYIJIOi TPbOXEJIEKTPOIHOI pyIHOTEPMIYHOI €Y, IKMI BUSIBUB 110 KO>XKHA 3 HUX BPAXOBY€
TiNIBKY eJIeKTPUYHi 260 TEIJIOBi Ipouecy, TOOTO Py MOZEJIIOBAHHI He PO3TJIsiIA€eThCs MUTAaHHS iX 6e3rocepeiHboi
B3a€eMO/lii. 3alpoNOHOBaHa CTPYKTypa MaTeMaTUYHOI MOZEJI, fIKa CKIIAJAE€TbCA 3 OKPEMUX JIOTIYHO 3aBEPLIEHUX
6JI0KiB, 1110 6€3I€EPEPBHO B3a€MO/IIIOTh MiXK CO0010, BpPAXOBYIOUX ITPOTiKaHHS BCiX (i3YHMX MPOLECIB y BaHHI
PYAHOTEPMIYHOI 1edi. MaTeMaTU4Hi po3paxyHKY B HUX OCHOBaHI Ha 3aKOHi OMa Ta JIiHIMHUX PIBHSIHHSIX

Terwionepenayi 3rinHo rinoresu Oyp’e, O 3HAYHO CIIPOIIYE PO3PAXYHKU. [IJ1s1 BUPILIEHHS [IOCTABJIEHUX 32124
it I, Yp €, 1 114% y i



CUHTE30BaHa JMHaMiyHa KOMIIJIEKCHA MaTEMaTUYHA MOJIEIb POOOTU KPYIJIOi pyAHOTEPMIYHOI M€Y, [0 peasnizoBaHa
Cy4yaCHMMM IIPOrpaMHUMHU 3acobamu. BoHa Jlae 3Mory BU3HayaTH TeMIlepaTypHe I10Jle BaHHU, 00CSTY CIIO>KUBAHO]
€JIEKTPUYHOI €Heprii Ta KiJIbKiCTb yTBOPEHOT'O PO3ILJIABY i LIJIAKy BIIPOAOBXK BCiel Iy1aBky. HasmamTyBaHHs
3aIPONOHOBAHOI KOMIJIEKCHOI aJIFOPUTMIYHOI MO/ HA POOOTY KOHKPETHOI TPhOXEJIEKTPOILHOI PYJHOTEPMIUHOI
nedi 37iiICHI0ETbCA 32 ii reOMETPUYHMMU Ta €JIEKTPUYHMMH TIapaMeTPaMu, @ TaKOXK 3a (PisMUHUMU BIACTUBOCTSIMU
muxTy. [Ipu npoBeieHHi po3paxyHKOBUX €KCIIEPUMEHTIB Ha MojieJli pyAHoTepMiuHoi neui PK3-2,5 BusiBieHo, 110
perjaMeHTOBaHa KUIBKICTb PO3IIJIaBy YTBOPIOETHCS PaHillle HiX 3a iCHYI040i YMOBH 3aBEPLIEHHS IIJIaBKU,  TOMY Mae
MicClie HeBUIIPABIAHUM MOr0 MeperpiB. 3alIpONIOHOBAHO Y BiANIOBIAHOCTI 10 PE3yJIbTaTiB PO3PAXyHKiB CKOPOTUTU
TPUBAJIICTh I1JIaBKH, IO JaCTh 3MOT'Y B 3aJIEXKHOCTI BiJl KOMITOHEHTHO-KIJIbKICHOTO CKJIaly MUXTU 3MEHIIUTU 00CsITU
CIIO>)KMBaHHS eJIEKTPUYHOI eHeprii B mexxax 184,8-417,2 Tuc.kBr-rog, (2,6-5,9%) Ha pik. [IpoBeneHi fOCaiIKeHHS
IOZO BILJIMBY 3MiHM JliaMeTpa po3najy €JeKTPOAiB Ha OOCSTU CIIOKMBAHHY IiY4I0 €JIEKTPUYHOI eHeprii. BussieHo,
110 [IPU PO3BEIEHHI €JIEKTPO/IB B TOPU3OHTAJIbHIN IVIOIIMHI 3a3HAY€HUN [TIOKA3HMK 3MEHIIYETHCS, OJHAK iCHYIOTh
KOHCTPYKTUBHI 0OME>XXEeHHS, 1110 NIOB'sI3aHi 3 MAKCUMAaJIbHO JOIYCTHMOIO TeMIlepaTypolo GyTepoBKYU Ieyi. SIKIo
KOHCTpyKUist PTII mo3BosIsie 3MiHIOBATU I10JIOKEHHS €JIEKTPO/IB, i BUCTABUTHU iX y BiZITIOBIIHOCTI 4,0 PE3YyJIbTATIB

PO3PaxyHKiB, TO Lie TPU3BeJie 4O 3MEHILIEHHSs 00CATiB CIIOKMBAHHS €JIeKTPUYHOI eHeprii e maibke Ha 20%.

2. Dissertation on reception of a scientific degree of the candidate of technical sciences on the speciality 05.09.03
- «Electrotechnical complexes and systems». — National University «Zaporizhzhia Polytechnic», Specialized
Academic Council D 08.080.07 at Dnipro University of Technology, Dnipro, 2024. The aim of the dissertation is to
develop measures to increase the energy efficiency of the ore thermal furnace in the production of ferroalloys. An
analysis of the existing mathematical models of a circular three-electrode ore-thermal furnace was carried out,
which revealed that each of them takes into account only electrical or thermal processes, that is, the question of
their direct interaction is not considered during modeling. The proposed structure of the mathematical model,
which consists of separate logically completed blocks that continuously interact with each other, taking into
account the flow of all physical processes in the ore-thermal furnace bath. Mathematical calculations in them are
based on Ohm's law and linear equations of heat transfer according to Fourier's hypothesis, which greatly
simplifies calculations. To solve the problems, a dynamic complex mathematical model of the operation of a round
ore thermal furnace was synthesized, which is implemented with modern software tools. It makes it possible to
determine the temperature field of the bath, the amount of consumed electrical energy and the amount of formed
melt and slag during the entire melting. Setting up the proposed complex algorithmic model for the operation of a
specific three-electrode ore thermal furnace is carried out according to its geometric and electrical parameters, as
well as according to the physical properties of the charge. During calculation experiments on the model of the
RKZ-2.5 ore-thermal furnace, it was found that the regulated amount of melt is formed earlier than under the
existing condition of completion of melting, and therefore unjustified overheating of it takes place. In accordance
with the results of calculations, it is proposed to reduce the duration of melting, which will make it possible,
depending on the component-quantitative composition of the charge, to reduce the amount of electrical energy
consumption in the range of 184.8-417.2 thousand kWh (2.6-5.9%) for a year.
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Cinuyk Osier MukosiaitoBu4

2. Oleg M. Sinchuk

KBasigikanis: x. . u., npodecop, 05.09.03

InenTudikarop ORCID ID: He 3acrocosyerbcs

JopaTrkoBa iHdpopmamist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: KpMBOpi3bKuil HALIOHAJIBHMIA YHIBEPCUTET

Kopg 3a €IPIIOY: 37664469

Micue3HaxoaKeHHS: yi1. Bitasnist Matycesuua, 6ya. 11, Kpusuii Pir, KpuBopispkuii p-H., 50027, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. Kypusik [letpo OmesnsiHOBIUY

2. Petro O. Kurliak
KBasigikamis: . . 1., gou., 05.09.03
Imentudikarop ORCID ID: He zacrocoyerbcs

JonaTkoBa iHdopmaris:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBCHKUI HAI[IOHATBLHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. Kapnatceka, 6ya. 15, IBano-®pankiBebk, 76019, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeectpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI

AnekceeB Muxaityio AjleKCaHIpOBUY

AsnekceeB Muxano AjeKCaHIPOBUY

Maxkypina OnekcaHgpa AHLpiiBHa

VKpIHTEI

Opuenko TetsaHa AHaTosiiBHA



