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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. MarsiTHi 11osig i napaMeTpy TOPOiJaJbHUX CUCTEM HAKOIIMYEHHS €HEPril €JIEKTPOEHEPreTUYHOIO IIPU3HAYEHH S

2. Magnetic fields and parameters of toroidal superconducting magnetic energy storage (SMES) for electric power
applications

Pedepar:

1. O6’exT mocnigyKeHHS: HAAPOBIHI MarHiTHi CUCTEMH 3 BEJIMKOIO €eHEPrOEMHICTIO. MeTa poboTu: MeToto
IMcepTauiiHoi po6OTH € po3po6Ka MaTeMaTUYHUX MOJiesIeH i BiITIOBiTHNX PO3PaXyHKOBUX METOMIB JOCIiIKEHHS
HAJIIPOBIIHUX TOPOiJaIbHUX MAarHiTHUX CUCTEM Ta HayKOBE OOI'PYHTYBaHHS 3aCTOCYBaHHS MEXaHIYHUX
YTPUMYIOUUX €JIEMEHTIB BCEPEIMHI TOPOiAaNbHOrO 06'eMy [1J1s1 IOKPaleHHs TapaMeTpiB HaAIPOBiTHUX
iHIYKTUBHUX HAKOIIUYYBayiB €JIEKTPOEHEPTETUYHOTO NPU3HAYEHHS. MeTonn JOCiIpKEHHS: Teopil
€JIEKTPOMarHiTHOrO MoJIsl, MaTeMaTU4YHOI Pi3nKY, 30KpeMa, aCUMIITOTUIHUI METOI, METOIY MEXaHIKU CYLiIIbHIX
cepenoBuUlll, METOAU CIIEKTPaIbHOro aHasizy. TeopeTrnyHi Ta NpakKTUYHI pe3ysibTaTy i HoBU3HA: Po3po6seHo HOBI
MaTeMaTUu4Hi Mo el i BilNOBiIHI pO3paxyHKOBI METOAM HOCIIIKEHHS HAONIPOBIIHUX MarHiTHUX CUCTEM 3
YTPUMYIOUMMU €JIEMEHTaMU BCepPeIyHI TOPOinaIbHOro 06’eMy, SIKi J03BOJISIIOTh BpAaXOBYBAaTU F€OMETPUYHI

0COOGJIMBOCTI CUCTEM i MPOBOAUTHU JOCIIIHKEHHSI MAarHiTHUX IOJIiB, €JIEKTPOANHAMIYHUX CUJI, EHEPreTUYHUX Ta



MacorabapuTHUX NapaMeTpiB iHAYKTUBHUX HAaKONMYYyBaviB €JIEKTPOEHEPreTUYHOro IpU3HadYeHHs.. JJoBeeHo, 110
3arajipHe CIiBBiIHOLIEHHS MDX 6€3p03MipHUMU ITapaMeTpaMy TeOpPEeMH Bipiasy, IOB’13aHUMU 3 00’eMaMu
MarepiasiB yTpUMYI040i CUCTEMY, 110 3a3HAIOTh MEXAHIYHMX HAIIPYT PO3TATY i CTUCKY, BUSBJISIETLCS CIIPABEIJIMBAM
He TiIbKU [1J151 TOPOifaJIbHUX MAarHiTHUX CUCTEM 3 0aHAaKeM, a IOMMPIOETHCS 1 HAa MarHiTHI KOHQirypatii 3
eJleMeHTaMy YTPUMYIOUOi CHCTeMH BCepeIHI TOPOifanbHOro 06'eMy. BcTaHOB/IEHO paHille HEBiZOMI 3a1€5KHOCTI
6e3p03MipHUX NTapaMeTpiB MarHiTHUX CUCTEM 3 OOMEKEHOIO KiJIbKiCTIO KOTYIIOK i BUSIBJIEHO BIJIMB Ha iX BEJIMUMUHY
He TiJIbKU FeOMEeTPUYHUX XapaKTePHUCTUK MAarHiTHOI CUCTEMHU, a TAaKOXK 3arajlbHOi €Heprii 10J1s1 Ta IPUNYCTUMUX
3Ha4€Hb MAKCMMAJIBHOI IHOYKLii i TyCTMHM CTPyMY HaANPOBigHOI 06MOTKU. [IpegmeT i CTymiHb BIPOBAIKEHHSL:
PesynbraTu JocmiinkeHs i po3po6ok HOBoi KOHQirypanii HaApoBigHOI MarHiTHOI CUCTEMU iIHTYKTUBHOTO
HaKOIIM4yBaya 3 BEJIMKOI0 €HEPrOEMHICTIO IIepeiaHo i IPUMHATO JJ1s1 TEXHIYHOIO BUKOPUCTaHHA y HanioHasbHOMY
HayKOBOMY LEHTpi «XapKiBCbKUH (i3VKO-TE€XHIYHMI iHCTUTYT». EpeKTUBHICTL BIpOBaaKeHHs: OTpUMaHi
pe3yJIbTaTU MAIOTh BXKJIMBE 3HAYEHHS [1J11 CTBOPEHHS HOBOT'O BUCOKOTEXHOJIOTTYHOTO 06J1IaffHaHHS B 0671aCTi

esniekTpoeHepretuku. Chepa BUKOPUCTaHHS: EjleKTpoeHepreTuka.

2. The object of research: superconducting magnetic systems with large energy. The purpose of research: The aim
of the thesis is to develop mathematical models and corresponding computational methods for the researching of
superconducting toroidal magnet systems with mechanical elements inside the torus. Methods of research:
electromagnetic field theory, mathematical physics, in particular, the asymptotic method, the methods of
continuum mechanics, methods of spectral analysis. Theoretical and practical results and innovations: A new
mathematical model and computational methods for research superconducting magnet systems with mechanical
elements inside the torus, which allow to take into account the geometric features of the systems and carry out
research of magnetic fields, electromagnetic force, energy and mass and size parameters inductive electricity
storage purpose. It is proved that the overall ratio between the dimensionless parameters of virial theorem related
mechanical stress in tension and compression for the magnetic configuration with mechanical elements inside
torus. The dependence of dimensionless parameters of magnetic systems with a limited number of coils and the
effects of their value of the geometrical characteristics of the magnetic system and the total energy field,
maximum allowable values of induction and current density. A subject degree of introduction: Results of the
research and development of new superconducting magnetic system configuration inductive storage with high
energy transferred and accepted for technical using in the National Science Center "Kharkov Institute of Physics
and Technology". Effectiveness of implementation: The results obtained are important for creating a new high-
tech equipment in electrical power systems. Sphere of use: electrical engineering.
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