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2. Scientific and Technical Bases Development of Electric Machines with Permanent Magnets.

Pedepar:

1. O6’exT mocigKeHHS: eJIeKTPOMarHiTHe IepeTBOPEeHHsI eHeprii Ha OCHOBI eJIEKTPUYHUX MalLIWH 3 NTOCTiHHUMU
MarHiTamu. MeTta po60oTU: HayKOBE OO PYHTYBaHHSI ONITUMAJIbHUX CTPYKTYP MAarHiTHMX CUCTEM €JIEKTPUYHUAX
MAIIVH 3 OCTiIHHMMU Mar"iTaMu, po3pooka MaTeMaTUYHUX MOJIeJIel, aHAJIITUMHOTO METOly PO3PAXYHKY,
TeXHIYHUX pillleHb, 1110 3a6e31e4y0Th CTBOPEHHS HOBUX €JIEKTPUYHUX MAIIMH 3 IOCTIHHMMU MarHiramu 3
[OKpallleHUMU €HEepreTUYHUMU XapaKTepUCTUKaMu. MeToau focii>keHHs 6a3ylI0ThCsl Ha YMCEIbHOMY PO3B’sI3aHHI
337124 PO3PAxXyHKy MarHiTHOIO 11011 METOJIOM CKiHU€HHUX €JIEMEHTIB y IBO- Ta TPUBKUMIPHI IIOCTAHOBLIi HA OCHOBI
ninensiiiHux nporpamuux komisiekciB COMSOL 3.4 u ELCUT 5.6, a Tako>XX Ha OCHOBi pO3p06JIEHOr0 METOAY
AQHaJIITUYHOTI'O MOJEJIIOBaHHS MarHiTHUX I10JIiB B aKTUBHOMY 00’€Mi 6€311a30BUX MarHiTOeJeKTPUYHUX MAllH.
TeopeTuuHi Ta MpaKTUYHi pe3yJIbTaTH i HOBU3HA: BUPillleHa aKTyajbHa Ta BXJIMBA HAYKOBO-TIPUKJIAIHA ITpobeMa
PO3BUTKY HAYKOBO-TEXHIYHNX OCHOB IIOOYAOBU €JIEKTPUYHMX MALIVH 3 3aJJaHNMU BJIACTUBOCTSIMU Ta

[IOKpaIlleHUMU eHepreTMYHNMU XapaKTeprucTukamu. HaykoBa HOBU3HA JucepTalilfiHOI poOOTH I0JIra€e B TOMY, 110



PO3pO6JIEHO LIiTICHY HAYyKOBO OOI'PYHTOBAHY KOHIIEIIIi10 IIPOEKTYBAaHHS HOBUX CTPYKTYP MarHiTHUX CUCTEM
€JIEKTPUYHVX MaIIVH, 10 Ja€ 3MOTy CTBOPIOBATU €JIEKTPUYHI MAIIMHY 3 IIOKPAIEHUMU €HEPreTUIHNMU
IIOKa3HUKaMU — IMCKOBOI, JIiHiIHOI Ta nuiHgpuyHOi KoHQirypauiil. [Ipegmert i cTyniHb BIPOBaI>)KEHHS: OCHOBHI
pesyabTaTé po6oTH BposamkeHi B [TAO «3anopizbkuil TpaHcGOpMaTOPHUI 3aBOA», IHCTUTYTI rinpomexaniku HAH
Ykpainu, TOB «EHeproasromaTtusanisa», TOB «Kepamika». HaykoBi pe3yibTaTyi BAKOPUCTOBYIOTHCS B HABYaJIbHOMY
npoueci HTY «XIIl». EdexTuBHICTb BIpoBajyKeHHs: po3p006JieHi HOBi CTPYKTYPU MarHiTHUX CUCTEM €JIEKTPUYHUX
MalllMH 3 IOCTIMHUMU MarHiTaMu 3a6e31e4yioTh IIiIBUILIEHHS] €HEPreTUYHUX [TOKAa3HUKIB, CTBOPEHI I10JIbOBI
MaTeMaTU4Hi MOZEJi, aHaITUYHUI METOA PO3PaxyHKy MarHiTHOTO M0JI4 i BillIOBiHE IPOrpaMHe 3a0€3I1eYeHHs],
sIKe peaJiisye BUOip ONTUMabHOI rTeOMEeTpii MarHiTHOI cCTeMU 3a OHUM i3 KpUTepiiB: MiHIMyMy Macu, MiHIMyMy
BapTOCTi, MAKCUMYMY €JIEKTPOMAarHiTHoro MmomeHty. Cpepa BUKOPUCTaHHS: OTPMMaHi B IUCEPTallii pe3yibTatu
IOLiJIbHO BUKOPUCTATH B EHEPTeTUYHUX MiANIPUEMCTBAX YKPaiHy, IPOEKTHUMU iHCTUTYTaMU Ta iHIIUMUA
OpraHisauisiMy, 110 MOB’SI3aHi 3 YIPABJIiHHAM €JIeKTPUYHUMU CUCTEMaMHU 3a JOTIOMOTOI0 PETYJII0BaHHS HAIIPYTH Tif,
HaBaHTakeHHM (PITH), B KoMyHaJIbHOMY rOCIIOZIapCTBi IIPU 3aCTOCYBaHHI BiTporeHepaTopiB Majioi MOTYXHOCTI Ta

TeHJIOI‘eHepaTOpiB 3 peryjiboOBaHNMHN MaFHiTOCJ’[eKTpI/I‘{HI/IMI/I ABUTYHaAMHA

2. The object of research: electromagnetic transformation of energy based on the electrical machines with
permanent magnets. The purpose of research: the scientific basis for optimal structures of magnetic systems for
electric machines with permanent magnets, the development of mathematical models, the analytical method for
calculation, the technical solutions to ensure the creation of the new electric machines with permanent magnets
with improved power characteristics. Methods of research are based on numerical solution of calculation
problems of magnetic field by finite element method in two-and three-dimensional setting based on license
software systems COMSOL 3.4 and ELCUT 5.6, as well as on the basis of developed method for magnetic fields
analytical modeling in the active space of electromagnetic machines without groove. Theoretical and practical
results and innovations: The urgent and important scientific and applied problems of scientific and technical bases
development of electric machines with permanent magnets with desired properties and improved power have
been solved. The scientific novelty of the dissertation is the holistic and scientifically based concept of new
structures designing of magnetic system for electric machines with permanent magnets of linear, cylindrical or
disk type with improved power characteristics. A subject degree of introduction: The main results are introduced
at PJSC "Zaporozhye transformer factory", Institute of Hydromechanics of NAS of Ukraine, LLC
"Energoavtomatizatsiya", LLC, "Ceramics". The scientific results are used in the educational process of NTU "KHPI”.
Effectiveness of implantation: The new structures of magnetic systems for electric machines with permanent
magnets with improved power characteristics have been developed, field mathematical models were made,
analytical method for calculating of magnetic field and corresponding software, which implements the selection of
the optimal geometry of the magnetic system on one of the criteria: minimum weight, low cost, high
electromagnetic torque was determined. Sphere of use: The results obtained in the dessertation should be used in
power plants in Ukraine, project institutes and other organizations associated with the management of electrical
systems by using under voltage regulators of power transformers (RPN), municipal services when applying low-
power wind turbines and heat generators with adjustable magnetoelectric motors.
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