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AHoTAaliA

Towea 1€ TlopiBHanbHMM aHam3 ojHOGMAa3HUX TpaHCHOPMATOPIB 3
IUIAaHAPHOI0 Ta IMPOCTOPOBOIO EJIEKTPOMATHITHUMHM CHUCTEMaMU JJisi 00’ €KTIB
CHEIIaTbHOTO BUKOHAHHS.

Kpanmiikamitina  auruiomHa  pobora  Ha  3100yBaHHS  JPYroro
(Marictepchkoro)  piBHA ~ BWINOI  OCBITH  3a  CHEIAJIBHICTIO 141
«EnexTpoeHepreTika, eNeKTPOTEXHIKA Ta eJleKTpoMexaHika». MUKoIaiBChKUM
HaIllOHAJIbHUH arpapHuii yHiBepcuTeT, Mukonais, 2022 p.

Binmomo, mo piBeHb JKUTTS JIIOJCTBA B TMEPIIy 4YEPry BU3HAUAETHCS 1
BUKOPUCTOBYETHCSI PpI3HUMU BuUjgaMu eHeprii. Came BUKOPUCTaHHS €HEprii
OaraTopazoBo 301IbIITYE MOXJIUBOCTI JIIOJAWMHU. EKOHOMIYHUIN MOTEHIIaNn KpaiHu B
3HAYHIA Mipl BU3HAYAETHCS 11 CHEPTETUIHUMU PECYpPCaMHu.

I3 Bcix BuAiB eHeprii (MexaHIYHI, TEIUIOBI, XIMIYHI 1 T.J.) HaWOUIbII
YHIBEPCAJIBLHUM 1 3pYYHHM y BUKOPHCTaHHI € eIeKTpu4Ha eHepris. Bona mpocra B
OTPUMAaHHI 1 JIETKO TEPETBOPIOETHCA B EHEPril0 IHIMMX BHUAIB. Maiike Bcs
CJIEKTPUYHA €HEeprisi, BHUKOPHUCTAHA JIIOJbMH, BHUPOOJSETHCS EIECKTPUUYHUMU
MaIlIMHaM{, B OCHOBHOMY CUHXPOHHHUMH T€HEpaTOpaMH, Ha eJIeKTPOCTAHIIISX.

Jlns mepenadi eIeKTPpUYHOI €Heprii Ha BEJMKI BIJACTaHI 1 PO3MOAUICHHS ii
TaKOXX BHUKOPHCTOBYIOTHCS €JIEKTPUYHI MAITMHU, HE MAIOYUX PYXOMHUX YaCTHH, -
TpaHchopmatopu. TakuM YHMHOM, BCl €IEKTPUIHI MAITUHU 110 MPUPO/II SIBISIOTHCS
€JICKTPOMEXaHIYHUMU TIEPETBOPIOBAYAMH €HEPrii.

JIns  BUpIIEHHS  3aBAaHHA TMOPIBHSUIBHOIO — aHANi3y  KOHCTPYKLIN
BUKOPHUCTOBYETHCSI METOJI ONMTUMI3AIlT HTBOBOI (DYHKIII, 1110 MICTUTh 0€3pO3MIpHI
MOKA3HUKU TEXHIYHOI YMOBH, & TaKOX BIJHOCHI KE€pPOBaHI T'€OMETPHUYHI 3MIiHHI.
ExcTpemyM BIJTHOCHUX CKJIaIOBUX LIJIbOBOI (DYHKIIT € (PYHKIIIEI0 OOMOTYBaIbHOTO
BIKHa CTPYMOIIPOBIIHUM MaTepiaJioM OOMOTKM Ta TPbOX YyHIBEpCAIbHUX
IICHTUYHUX TE€OMETPUYHUX KEPOBAHMX 3MIHHUX, SIKI 3aCTOCOBYIOTHCS AJsi Oynb-
SAKUX ICHYIOUHMX BapiaHTIB €IEKTPOMArHITHUX CUCTEM.

VY anamizoBaHuX BapiaHTax BIAMOBITHO IO MPUHIMIY E€JEKTPOMArHITHOI

€KBIBAJICHTHOCTI  3aCTOCOBYIOTHCS ~ BIAMOBIAHO OJHAKOBI BHUKOPHCTOBYBaHI
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MaTepiaiy, CepeaHl 3HAaUeHHS aMIUTITYl 1HAYKII] MarHiTHOrO MOTOKY B CTPHIKHSIX
1 ApMax, KoedIi€EHT 3aMOBHEHHSI MAarHITOIIPOBOAY CTAJIIIO, @ TAKOK BUKOHAHHS Ta
CrocoOM 0XOJOKEHHS IHAYKIIIHHUX CTATHYHUX MTPUCTPOIB.

Pe3ynbraty MOpIBHAJIBHOTO aHaNi3y MaTeMaTHUYHUX MOJENEH MoKa3aiu, 1m0
KOHCTPYKIIiSI BUTOTO CTPUKHEBOTO MAarHiTONPOBOIY MPSMOKYTHHMHU TEpepizamu
CTPWXHIB 3a0€3MeuyloTh y CepeJHbOMY 3HAYHE 3HIDKEHHS MacH, ale €
JOPOKYMMH Y TIOPIBHSHHI 3 OPOHBOBOIO €JIEKTPOMArHITHOIO cucTeMoto. [Toka3sHuk
BTpPaT AaKTUBHOI  MOTYXXHOCTI  CTPM)KHEBOi  €JIEKTPOMArHITHOI  CHCTEMH
HOTIPIIYETHCS BIJHOCHO aHAJOTIYHOTO IMOKa3HHWKa OPOHBOBOI €IEKTPOMArHITHOI
CUCTEMH.

KarwuoBi cioBa: onHodaszHuii TpaHcpopmaTop, BUTHM MarHiTONpPOBi,
TOPOiaTHbHUI MarHITOMPOBIM, €IEKTPOMArHiTHA CUCTEMa, TOKA3HUKU TEXHIYHOTO
PIBHSI.

Annotation

Goshva I.E. Comparative analysis of single-phase transformers with planar
and spatial electromagnetic systems for objects of special performance.

Qualifying diploma work for obtaining the second (master's) level of higher
education in specialty 141 "Electric power engineering, electrical engineering and
electromechanics". Mykolaiv National Agrarian University, Mykolaiv, 2022

It is known that the standard of living of mankind is primarily determined
and used by various types of energy. It is the use of energy that multiplies human
capabilities. The country's economic potential is largely determined by its energy
resources.

Of all types of energy (mechanical, thermal, chemical, etc.), the most
versatile and convenient to use is electrical energy. It is easy to obtain and easily
transforms into other types of energy. Almost all electrical energy used by humans
is produced by electrical machines, mainly synchronous generators, in power

plants.
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Electric machines without moving parts, transformers, are also used to
transmit electrical energy over long distances and distribute it. Thus, all electric
machines by nature are electromechanical energy converters.

To solve the task of comparative analysis of structures, the method of
optimizing the objective function is used, which contains dimensionless indicators
of the technical condition, as well as relative controlled geometric variables. The
extremum of the relative components of the objective function is a function of the
winding window, the current-conducting material of the winding, and three
universally identical geometric controlled variables, which are applicable to any
existing variants of electromagnetic systems.

In the analyzed variants, in accordance with the principle of electromagnetic
equivalence, the same materials used, the average values of the amplitudes of
magnetic flux induction in rods and yokes, the filling factor of the magnetic
conductor with steel, as well as the implementation and methods of cooling
induction static devices are used, respectively.

The results of the comparative analysis of mathematical models showed that
the design of the twisted rod magnet wire with rectangular cross-sections of the
rods provides, on average, a significant reduction in mass, but is more expensive
compared to the armored electromagnetic system. The indicator of losses of active
power of the rod electromagnetic system deteriorates relative to the similar
indicator of the armor electromagnetic system.

Key words: single-phase transformer, twisted magnet wire, toroidal magnet

wire, electromagnetic system, technical level indicators.



