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1. OnTumisanis TeXHIYHOrO PiBHS IHAYKIIMHUX €JIEKTPOMEXaHIYHMX Ta CTATUYHUX [I€PETBOPIOBAYiB 3 00epTOBUM

Mar”iTHUM I10JIEM

2. Optimization of Technical Level of Induction Electromechanical and Static Converters with a Rotating Magnetic
Field

Pedepar:

1. O6'eKT mOCHiIPKEHHS: ONTHMMI3alliliHe IPOeKTyBaHHS iHAYKLIMHUX [TlepeTBOPIOBayYiB eHeprii 3 06epToBUM
MarHiTHMM I0JIeEM. MeTa JOCIIiIPKEeHb: ONTMMi3alligd IOKa3HUKIB TEXHIYHOIO PiBHA Ta 3iCTaBJIEHHS BapiaHTiB
€JIEKTPOMarHiTHUX CUCTEM aCMHXPOHHUX JBUTYHIB i TpaHCPOPMATOPIB 3 06€PTOBUM MarHiTHUM I1OJIEM [1JIS1
OTPUMAaHHS {HAYKLIAHOTO ITepeTBOPIOBaYa 3 HAKpaIlMU MaCcOBapPTiICHUMH, eHEPTeTUYHNUMU Ta IIyCKOBUMH (17151
IBUT'YHIB) XapaKTepUCTUKaMU. MeToAU NOCiI)KeHb: TEOPETUYHOI0 623010 AUCepTallii € MeToAu: Teopii IHAYKIiHMX
[IepeTBOPIOBAYiB 3 00€PTOBMM MAarHiTHUM I0OJIEM, BUAIJIEHHS 3 LIiIbOBUX (PYHKIl [IOKa3HUKIB €J1eKTPOMAarHiTHUX
CUCTEM BiTHOCHUX OITUMIi3aLiMHMX FTEOMETPUYHMX CKJIAIOBUX, TEOPIi OnTUMi3alii, Teopii arpokcumariii.

[TigTBEpI)KEHHS OCHOBHUX PO3PaXyHKOBO-TEOPETUYHUX PE3yJIbTaTiB BUKOHAHO 3a pe3yJIbTaTaMu BUIIPOOYBaHb Ta



BMPOOHHULITBA CIIELiaJIbHAX AaCUHXPOHHUX JIBUTYHIB i3 30BHIIIHIM POTOPOM Ta aKCiaJlbHUM POOOYMM ITPOMIKKOM.
TeopeTnyHi Ta NPaKTUYHi Pe3yJIbTaTU: BCTAHOBJIEHO, IIO BAPTICTh i BTPATU €JIEKTPOMATHiTHOI CUCTEMU
ACUHXPOHHOTO JBUTYHA i3 30BHILIIHIM POTOPOM 3HMKYIOThCS Ha 7,0-12,9 % i 5,3-26,4 % BifnoBigHO W0A0
€KBiBaJIEHTHOIO aCUHXPOHHOTI'O ABUI'YHA 3 BHYTPIlIHIM POTOPOM. B3Ha4yeHo, 10 Maca i BapTiCTh €J1eKTPOMArHiTHOI
CUCTEMU TOPL,EBOT0 ACUHXPOHHOIO NBUT'YHA 3HWXKYIOTbCS Ha 1,7-19,9 % 11,3-24,6 % BinnosigHO w010
€KBiBaJICHTHOTO AaCMHXPOHHOT'O ABUTYHA 3 BHYTPIIIHIM POTOPOM. BCTaHOBIIEHO, 1110 aKCialbHAN
TpaHCPOPMaTOPHUI [IEPETBOPIOBAY 3 TpallelleilaIbHUMU IEPETUHAMU SPEM [I0LiJIbHO BUKOPHUCTOBYBATHU J1s1
€JIEKTPOTEXHIYHUX CHUCTEM i KOMIIJIEKCIB 3 BUCOKMMU BUMOTaMU 10 SIKOCTI €JIEKTPOEHEPTii, a pagianbHuil - AJ1s
3BapIOBAJIbHUX TPaHC(HOPMATOPIB 3 KPYTO Ma1al04Y0I0 30BHIIIHBOIO XapaKTEPUCTUKOIO. JJOBEIEHO, 0
CEKIiOHyBaHHS aCUHXPOHHUX JIBUT'YHIB 3a0e3Ieuye NOKpalleHHs iX TEXHIKO-eKOHOMIYHMX XapakTepucTuk. Haykosa
HOBH3HA: BIIEpIle PO3p00JI€HO IPOEKTHI MO eJIi IOKa3HUKIB CTAJIOr0 PeXXUMy pOOOTH Ta BU3HAUYEHO ONTUMAJIbHI
reOMETPUYHI CITiBBIJHOUIEHHS €JIEKTPOMATrHITHUX CUCTEM aCUHXPOHHOTO IBUTYHA i3 30BHIIIHIM POTOPOM Ta
TOPLEBOr0 ACMHXPOHHOTO ABUTYHA 3 YPaxXyBaHHSIM HEPIBHOMIPHOCTI pafiaJIbHOrO PO3IOiNy MarHiTHOI iHIyKIii B
€JIEeMEHTaX MarHiTHOTO KoJla. YJOCKOHAJIEHO IIPOEKTHI MOJeJli IOKa3HKUKIB CTaJIoro peKumy poboTH BapiaHTIiB

I BOIIOJIIOCHUX TPAHC(HOPMATOPIB 3 00€PTOBUM MarHiTHUM IOJIEM [J151 IEPETBOPEHHS KiJIbKOCTI (a3 i piBHS HAaNpyru
3 pafiiaJIbHUMU i aKCiaJIbHUMU €JIEKTPOMATHITHUMU cucTeMaMu. CTyIiHb BIPOBAIKEHHS: PE€3yJIbTaTU NOCIiIKEHb
BuKopucTtaHo "YKpHIIBE" (M. HoBa KaxoBka). [IpoekTHi MoieJli NOKa3HUKIB aCUHXPOHHUX JABUTYHIB i
TpaHC(POPMATOPiB 3 06EPTOBUM MarHiTHUM II0JIEM BIIPOBAIKEHO 10 HAaBYaJILHOTO IIPOLIECY MiITOTOBKU
crenianicTiB Ta MaricTpis 3 enekrpomexaHniku HYK imeni agmipana Makaposa. Cpepa BUKOPUCTaHHS: Pe3yJIbTaTh
PO6OTH MOXKYTbh BUKOPUCTOBYBATUCS IIPU TPOEKTYBAHHI CIELja/IbHUX aCUHXPOHHUX JABUTYHIB Ta

TpaHCPOPMATOPHHUX [1EPETBOPIOBAYIB KijIbKOCTI (a3 Ta piBHS HANIPYTH.

2. Object of study: optimization design of induction energy converters with a rotating magnetic field. Purpose of
research: optimization of technical level indications and comparison of electromagnetic system variants of
induction motors and transformers with a rotating magnetic field for producing an induction converter with the
best mass, power and starting (for motors) characteristics. Methods of research: the theoretical base of thesis is
methods: the theory of induction converters with a rotating magnetic field, the separation of the relative
optimizing geometric components from the target functions of indications of electromagnetic system, the
optimization theory, the approximation theory. Confirmation of basic theoretical results is based on the results of
tests and production of special induction motors with an external rotor and an axial air gap. Theoretical and
practical results: it has been established, that the cost and the active power losses of electromagnetic system of
induction motor with an external rotor are reduced by 7,0-12,9 % and 5,3-26,4 % respectively as compared with an
equivalent induction motor with an internal rotor. It has been determined, that the mass and the cost of
electromagnetic system of axial induction motor are reduced by 1,7-19,9 % and 1,3-24,6 % respectively as
compared with an equivalent induction motor with an internal rotor. It has been established, that the axial
transformer converter with trapezoidal sections of yoke is expediently used for electrical systems and complexes
with high requirements to the quality of electric power, and radial design is expediently used for welding
transformers with a steeply falling external characteristic. It has been proved, that the sectioning of induction
motors ensures the improvement of their technical and economic characteristics. Scientific novelty: for the first
time design models of steady state indications of electromagnetic systems of induction motor with an external
rotor and axial induction motor, taking into account the unevenness radial distribution of magnetic induction in
the elements of magnetic circuit, have been developed and their optimal geometric relationships have been
determined. The design models of steady-state indications of variants of bipolar transformers with a rotating
magnetic field for a converting of number of phases and voltage with radial and axial electromagnetic systems have
been improved. Degree of implementation: results of the research were used by UkrNIIVE (Nova Kajovka). Design
models of indications of induction motors and transformers with a rotating magnetic field are introduced into the
educational process of training specialists and masters in electromechanics of NUS named after Admiral Makarov.
Application area: results of thesis can be used in the design of special induction motors and transformer
converters of number of phases and voltage level.
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