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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramny: Po3BUTOK Teopii ¢pisnyHUX ITPOLIECIB B CUCTEMAX €JIeKTPOMArHiTHOTO epeMilllyBaHHS PiKOro MeTay 3 ODKyYUM i
MyJIbCYIOUMM MarHiTHUMU IOJISIMU Ta PO3POOJIEHHS Ha iXHiil OCHOBI €(PEKTUBHUX €JIEKTPOMArHiTHUX NepeMilllyBayiB 1151 MiYHUX

IJIaBUJIBHUX arperaris.
ITowaToxk eramy: 01-2017
3akiHueHHs eTamy: 12-2021

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaBsenp

Hassa oprasnisanii: [HCTUTYT eslekTporHamiku HarjioHanpHOI akagemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 05417236

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Agppeca: nip. Ilepemory, 6yz. 56, M. Kuis, 03680, Ykpaina

Tenedon: 380443662686

Tenedon: 380443662625

Tenedon: 380443662401

E-mail: iedl@ied.org.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa oprasnisanii: [HcTUTYT eslekTporHamiku HarjjoHanpHOI akagemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 05417236

Agppeca: nip. [lepemory, 6yz. 56, M. Kuis, 03680, Ykpaina
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Tenedon: 380443662686

Tenedon: 380443662625
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4. JI>kepesia Ta HanpssMU piHaHCYBaHHA

IligcraBa aJ1 NpoBeAeHHs POOiT: 34 - JOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BIaJi1, aKaZieMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTrynmii o6csar GpinancyBaHHS 3a 3BiTHHH eTam: 698.591 Tuc. TpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

PosButok teopii ¢iznyHMUX NpoLEeCiB B CUCTEMAX €J1IeKTPOMArHiTHOrO IepeMilllyBaHHS PiKOrO MeTaly 3 61Ky4nM i MysbCylodnM
MAarHiTHUMHU MOJISIMU Ta pPO3pO6JIEHHSI HA ixHill OCHOBI e()EeKTUBHUX €JIEKTPOMATHiTHUX MepeMilllyBayiB JjIsl MiYHUX MJIaBUJIbHUX

arperaris.

Ha3sBa po6oTH (aHrJI)

The development of theory of physical processes in systems of electromagnetic stirring of liquid metal with traveling and
pulsing magnetic fields and the development on its basis of effectiveness electromagnetic stirrers for melting furnace units.

Pedepar (yxp)

OG6’eKT HOCIiIKEHHSI — eJIeKTPOIJIAaBUJIbHI YCTAaHOBKU 3 €JIEKTPOMAarHiTHUM IepeMilllyBaHHSIM PiIKOrO MeTasly Ta CUCTEMHU iX
€JIEKTPOKMBJIEHHS. Briepuie po3po6jieHO TPUBMMIDHY MaTeMaTW4HY MOJieJlb Ta BUKOHAaHO YMCEJIbHE JOCTiJPKEeHHS
€JIEKTPOMAarHiTHUX, TigpPOJMHAMIYHMX | TEMJIOBMX IIPOLECIB y BiIOMBHMX Ieyax IIPU €JIEKTPOMArHiTHOMY IepeMmillyBaHHI
aJIIOMiHIEBOTO PO3IIJIaBY 34 JOIIOMOIOI0 YHIBEPCAJIBLHOTO iHYKTOPA, IO TIOYEProBO CTBOPIOE OiKyde i MysibCylode MarHiTHi MoJis.
Bu3Ha4eHO OCHOBHi 3aKOHOMIPHOCTi €JIeKTPOMAarHiTHOTO BIUIMBY Ha PifiKuil MeTasa GDKy4doro i mysbCyI04Oro MarHiTHHX IOJIB, a
TaKO>)XK KOMOIHOBaHOI [ii IMX IOJiB, BCTAHOBJIEHO NapaMeTPH PYXYy PpiAKOro MeTtasyy I MAi€l0 €JEeKTPOMAarHiTHUX CHJ Ta
BM3HAYEHO I1APaMETPU TEIUIOBOTO CTaHy METAJIEBOTO PO3ILJIaBy [Jisl Pi3HMX PEXHUMIB €JIEKTPOMArHiTHOTO INepeMillyBaHHS.
3anpoIroHOBaHO Ta AOCIIKEHO CUCTEMY €JIEKTPOKMBIIEHHS YHIBEDCAJILHOTO €JIEKTPOMArHITHOTO M€PEMIIlyBada PiIkoro MeTany
3 IIOYEPrOBOIO CHJIOBOIO [i€I0 IYJIbCYIOYOTrO i GiKYy4Oro MarHiTHMX IMOJIiB, SIKa BKJIIOYAaE B cebe IBa CHMETPO-KOMIIEHCYIOUi
IPUCTPOI, 1O H03BOJIIE KOMIIEHCYBATH PEAKTUBHY MOTYXKHICTb i CUMETPU3YBaTU CTPYMU Mepexi KUBJIEHHS B 060X pexXumax
po6oTH nepeMimysada. PO3po61€eHO Ta BUTOTOBJIEHO JOCTIIHUI 3Pa30K YHIBEPCAJILHOTO €JIEKTPOMArHiTHOTO MepeMilyBaya Jjist
amoMiHio. [IpoBeneHi Ha HbOMY EKCHEPUMEHTAIbHI AOCTIIXEHHS MiATBEPOUINA BHUCOKY €QEKTHUBHICTb €JEKTPOMArHiTHOTO
nepeMillyBaHHS PO3IIJIaBy IIPY IOYEProBiil il Ha HbOTO IIyJIbCYI0YOro i 6iKy4oro MarHiTHUX 1OJIB. [I1s Bif6MBHOI Me4i eMHICTIO 5
TOH, 10 BUKOPUCTOBYETHCS IJIs1 BUPOOHUIITBA ayMOMiHiEBUX CIUIABIB i3 BTOPUHHOTO aJIIOMiHil0, pO3pO6JIEHO €1eKTPOMAarHiTHUMA
nepeMillyBad piIkOro MeTajy IyJIbCYIOUOTO MAarHiTHOTO MOJIsl, SIKUI TUJIaHYETbCSl BIPOBAJAUTH y MPOMUCJIOBE BHUPOOHUILITBO.
BukopucTaHHs 3a3HaY€HUX PO3POOOK y NMPOMUCIIOBOCTI JO3BOJIUTh CYTTEBO MOJIMIIMTU SIKICTh METAJIEBUX PO3ILIABIB, 30KpeMa

aIOMiHieBUX CIJIABiB IIPU MJIaBJI€HH] i MPUTOTYBaHHI iX y BilOMBHUX I1€4ax i Mikcepax.
Pedepar (aHrI)

The object of research is electric smelting installations with electromagnetic stirring of liquid metal and their power supply
systems. For the first time a three-dimensional mathematical model was developed and a numerical study of electromagnetic,
hydrodynamic and thermal processes in reverberatory furnaces with electromagnetic stirring of aluminum melt using a
universal inductor, which alternately creates traveling and pulsating magnetic fields. The basic laws of electromagnetic influence
of traveling and pulsating magnetic fields on liquid metal, as well as the combined action of these fields are determined, the
parameters of liquid metal motion under the action of electromagnetic forces are established and the thermal state parameters
of metal melt for different electromagnetic stirring modes are determined. The power supply system of the universal
electromagnetic liquid metal stirrers with alternating force of pulsating and traveling magnetic fields is proposed and
investigated. The power supply system of the universal electromagnetic liquid metal mixer with alternating force action of
pulsating and traveling magnetic fields is proposed and investigated. It includes two symmetric-compensating devices, which
allows to compensate the reactive power and to balance the currents of the mains in both modes of operation of the stirrer. A
prototype of a universal electromagnetic stirrer for aluminum was developed and manufactured. The experimental studies
carried out on it confirmed the high efficiency of electromagnetic stirrer of the melt with alternating action of pulsating and



traveling magnetic fields. An electromagnetic stirrer of liquid metal with a pulsating magnetic field has been developed for a 5-
tonne reverberatory furnace used for the production of aluminum alloys from secondary aluminum, which is planned to be
introduced into industrial production. The use of these developments in industry will significantly improve the quality of metal
melts, in partic
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Kozu remaruynux pyopuk HTI: 45.43.39, 45.03.05, 53.07.07.21

6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Haspa npoaykii (ykp): PekoMeHallii 10 CTBOPEHHIO HOBOi TEXHOJIOTIi €7IeKTPOMArHiTHOrO NepeMilllyBaHHSI PilKOro MeTaily 3a

PaxyHOK MOYEProBoi Iii 61Ky40ro i myIbCyl040ro MarHiTHUX MOJIB.

Hassa npoaykuii (anrJ): Recommendations for the creation of a new technology of electromagnetic mixing of liquid metal due
to the alternating action of running and pulsating magnetic fields.

OuikyBaHi pe3yJybTaTH: Bupobu TexHiuHi, TexHosorii
T'amysp 3acTocyBaHHS: HayKOBi OCHOBHU €JIEKTPOMAarHiTHUX TEXHOJIOTIN

Onuc npozykuii (ykp): HoBa TexHOJIOris IepeMilllyBaHHS PiIKOro MeTasy peasizyeThcsl 32 paXyHOK BUKOPUCTaHHS
YHIBEpPCAIbHOTO €JIEKTPOMAarHiTHOTO MepeMilllyBaya 3 104eproBolo Ai€lo 6Ky4oro i Mys1bCylo40ro MarHiTHUX M0JIiB Ta CUCTEMU

JIOTO €JIEKTPOKUBJIECHHSI.

ComianpHO-eKOHOMIYHa crpsimoBaHicTs HTII: EkoHOMIs eHepropecypcis
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: He BoposamkeHo

CTpoKH BIIPOBaJi)KEHHS:

Bupo6nuk npoaykuii: IEJ] HAH Ykpainu

Cno>KuBayi MpoAyKuii: MeTanypriiiHi nignpuemcrsa

IlepcrieKTHBHI pUHKH: BUPOOHUIITBO JIMBAPHUX CILJIABIB i3 BTOPMHHOTO aJIIOMiHIIO
IlpaBa iHTeseKTyas1bHOI BJIacHOCTI: B Ykpaini

®opmu Ta ymoBH nepegaui npogykuii: CriiipHi HIJIKP
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