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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[NosinmeHHs eKCIuTyaTaliHMX XapaKTEPUCTUK BEHTUIIbHO-iHIYKTOPHOTO IBUTYHA

Ha3sBa po6oTH aHIJIilICbKOIO:

Improving the performance of the switched-reluctance motor

PedepaT ykpaiHCbKOIO:

O06'eKT AOCTII)KEHHS - €JIEKTPOMEXaHI4HI MpoLecy Y BEeHTUIIbHO-IHAYKTOPHOMY IBUTYHI. [IpeameT gocigKeHHs -
BEHTUJIbHO-iHOYKTOPHI JBUTYHU KJIACUYHOI KOHCTPYKLii. MeTOAM KOCTII)KEeHb: - METOIY TEOPil €JIEKTPUYHUX
MalluH [1J151 I00YJ0OBY KOJIOBOI MaTEMaTUYHOI MOieJli iHAYyKTOPHOIO ABUTYHA; - METOJ], iIHTerpajlbHUX PiBHSHb [JIs1
PO3PaxyHKY PO3MO/ijTy MarHiTHOTO I10JIs1 B MAarHiTHilM cucteMi BIJ] 3 BUKOPMCTaHHSM y3arajbHEHUX aHaJiTUYHUX
(yHKIIi Ta MAarHITHUX NTapaMeTPiB ABUTYHA; - QHAJIITUYHA alPOKCUMAllisi MAarHiTHUX XapaKTepUCTHUK MAIIVHY 3
ypaxyBaHHAM iX EPIOAUYHOCTI Ta HEJiHIMHOCTI; - BipTyaJbHE MOJIE/IIOBAaHHS IUHAMIYHUX IIPOLIECIB BEHTUIIbHO-
ingykropHoro gsuryHa Ha EOM 3a 10110MOrolo creniaaizoBaHOro IpOrpaMHOro 3abe3rned4eHHsl; -
€KCIIepUMEHTAJIbHI JOCHII)KeHHS 17151 TePEBipKU aJleKBaTHOCTI po3po6seHoi MaTeMaTU4YHOoi Mozeri. PoboTa
MICTUTb PO3POOKY MaT€MaTU4YHOI MOZEJi BEHTUIbHO-IHIYKTOPHOTO BUTYHA, BKJIIOYAI04YX TIOCTAHOBKY Ta PO3B'SI30K
[10JIbOBOI 3371a4i, @ TAKO>K PO3PaXyHOK CUCTeMU AudepeHIialbHUX PiBHSHb, 0 ONIUCYIOTh AMHAMIUHI
€JIEKTPOMEXaHiuHi Ipoliecu MallMHUA. MaTemMaTu4Ha MOJEeJIb MiCTUTh YTOUHEHHS, 110 JO3BOJISIIOTh BPAaxOBYBaTU
HeJIiHIMHICTh KpMBOI HAMArHi4yBaHHS CTaJli Ta sIBUIIE B3a€MHOI iHIYKTUBHOCTI (a3 ABUTyHA. YMCeabHUN
PO3paxyHOK MaTeMaTU4YHOI MOJIeJli BUKOHAHO 3 BUKOPUCTAaHHSIM Cy4aCHOTO [IPOTPaMHOT0 3a0€3I1eYeHHSI.
Po3pob6sieHa MaTeMaTU4Ha MOjIeIb BUKOPUCTAHA TIifl, Yac JOCIIiIPKeHHSI 3alIpOIIOHOBAHUX 3aXO0/iB 3i 3MEHIIEHHSI
yJIbCallifl €JIeKTPOMAarHiTHOrO MOMEHTY BEHTUJIbHUX PEaKTUBHUX ABUTYHIB. 3 METOIO 3MEHIIEHHS ITyJbCaLliil
MoMeHTY BIJl B po60Ti 3anrporioHOBaHO MOAM(iKallilo MarHiTHOI CUCTEMU IBUTYHA Y BUIJISIAL cielianbHOI popmu
3y0LiB poropa. JlocifpKeHo BIIJIMB BUKOHAHUX Mopudikaliiii Ha JiarpaMy MOMEHTY B KBa3diCTalliOHapHUX pesKumMax
pob0TH, Ta B pe3y/bTaTi, BU3HAYEHO ONTHMMAaJIbHI TeOMETPUYHI CHiBBiJHOIEHHS po3MipiB 3y61is1 poTopa. HaykoBa
HOBU3HA pOOOTHU MOJIATA€ y CTBOPEHHI KOMIIJIEKCHOI MaTeMAaTUYHOI MOJeJi iHAYKTOPHOI MalllMHY 3 BUKOPUCTAHHSIM
I10JIbOBOTO TiIXONy HA OCHOBI METOZY iHTerpaJbHUX PiBHSHb, Ta pO3p0o0OLi Ha ii OCHOBI ONITHMi30BaHOI MarHiTHOI
cuctemu ABUryHa. [IpakTuyHe 3HaueHHs1 pOOOTHU I0JIsIrae y NOKpallleHHI po60YrX XapaKTepPUCTUK BEHTUJIbHUX

iHOYKTOPHUX ABUTYHIB 32 PaXyHOK 3MEHILIEHHS NyJIbCallill €JIEKTPOMAarHiTHOrO MOMEHTY.

Pedepar aHIJIiHCBKOIO:

The work includes the development of a mathematical model of valve-inductor motor, including the formulation
and solution of the problem field, and the calculation of the system of differential equations describing the
dynamic processes of electromechanical machines. Mathematical model contains details that take into account the
non-linearity of the magnetization curve of steel and the phenomenon of mutual inductance of the motor phases.
The numerical calculation of the mathematical models are made with the use of modern software. The
mathematical model used in the study of the proposed measures to reduce the electromagnetic torque ripple of
switched reluctance motors. In order to reduce torque ripple VIEW the suggested modification of the magnetic
system of the engine in the form of a specially shaped rotor teeth. The effect of the modifications made to the
chart in the moment of quasi-stationary modes of operation, and as a result, the optimal geometric relationships
tooth rotor sizes. The scientific novelty of this work is to create a complex mathematical model of the machine
using the inductor field approach based on the method of integral equations, and development on the basis of its
optimized magnetic motor system. The practical significance of the work is to improve the performance of valve
inductor motors by reducing the electromagnetic torque ripple.

Inpexc YIK: 621.313, 621.313.2
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: MeToguKa NpOEKTyBaHHS meCTU()A3HOI CTATOPHOI 0GMOTKM aCMHXPOHHOTO

IIBUTYHA BBIMKHEHOTO B TpU(]a3Hy MEPEXY

Ha3zpa HTII aHriicbKo0: Technique of designing of three-phase asynchronous motor stator included in the

three-phase network
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi pe€3yJbTaTH: [linBUlIeHHS IIOKA3HUKIB €Heproe(eKTUBHOCTI aCUHXPOHHUX JBUTYHIB 3

mecTru@asHO CTATOPHOI OOGMOTKOIO

l'as1y3p 3aCTOCYBaHHS: EfleKTpPOPEMOHTHI MianpremMcTsa. [[pOMUCIIOBI MigpueMcTBa ripHn40-BUI0GYBHOI,

METaJIyprifiHoOI Ta TPaHCIIOPTHOI rayysi.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Meronyika npoekryBaHHs mecTrda3Hoi CTaTOPHOI OGMOTKY aCUHXPOHHOTO JIBUTYHA BBIMKHEHOTO B
TpudaszHy Mepexxy 3a KpUTepieM MifBUIIEHHS eKCIUIyaTallillHUX [I0Ka3HUKIB 6e3 HeoOxifHOCTi 3MiHU 6a30B0i
KOHCTpPYKIii ABUTyHa. MeTOMKa [IPEICTaBsI0Th COO0I0 AITOPUTM MOZEPHi3allii CTAaTOPHOI 0OMOTKU CTaHJAPTHOTO
TpudasHoro AJ] 3a napasneabHoIo, OCAiTOBHOIO Ta 3yCTPIYHOIO CXEMAaMU 3€HAHHS IBOX KOMILJIEKTIB TpU(pa3ZHUX
0OMOTOK Ta PO3PaxyHKy OCHOBHUX €JIEKTPOMEXaHIYHUX ITapaMeTpiB. [ JOCHiIKeHHs TUHAMIYHUX Ta CTaTUYHUX
XapaKTepUCTUK mecTudasHux All po3pobsieHo MaTeMaTU4Hy MoZesb Ha 6a3i Teopii y3arajbHeHoro

eJIeKTpOMeX&Hi‘IHOFO [IEPETOPIOBAYA Ta YTOYHEHO ix cxemu SHMiH_[eHHH.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 12 micsuis
3aKiHYeHHS eTamy:
Cno>xuBaui npo,quI.li'l': Buii HaBYasbHi 3aKy1aaun
IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi

KepiBHHK IOPUAUYHOI ocooH 3aripHsak Muxanno Bacuibsosuy
IlepeJtik 0Cci0O-BHKOHABILiB

BnaceHko B.A.

TuTiok Banepiit KOHCTSIHTMHOBMY

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mpo €
BiZNOBiZaJIbHUM 32 peeCTpallilo HAayKOBOIi

OisIIBHOCTI




