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1. TeopeTr4Hi OCHOBU /1711 BUOOPY Ta OL[iHKU [1€PCIIEKTUBHUX CUCTEM €JIEKTPOMEXaHIYHOTO IIEPETBOPEHHS €Heprii

€JIEKTPOPYXOMOTO CKJIaZy

2. The theoretical basis for the selection and evaluation of advanced systems of electromechanical energy
conversion of electric rolling stock

Pedepar:

1. O6'eKT BoCiIKEHHS: IPOLIEC €JIEKTPOMEXAHIYHOTO NEPETBOPEHHSI €HEPrii B €IEKTPOPYXOMOMY CKJIai
3aJ1i3HULb. MeTa LOCiIpKeHHS: pO3BUTOK HayKOBUX OCHOB Jj1s1 BUOODY Pi3HUX TUIIIB IEPCIIEKTUBHUX CUCTEM
€JIEKTPOMEXaHIYHOTO TIePETBOPEHHSI €Heprii, BU3HAYEHHSI iX ONTUMAJIbHUX PEXUMIB i BCTAHOBJIEHHS MeX 00J1aCTi
PallioOHaJILHOTO 3aCTOCYBaHHS KOXKHOTO 3 HUX 171 €JIEKTPOPYXOMOTO CKJany. MeTony qoCi>KeHHS: METOIU
y3araJibHeHoi Teopii eJIeKTpOMexaHiYHUX [IepeTBOPIOBAYiB €Heprii, sKi 6a3yl0TbCs HAa BUPIIIeHH] PiBHSHHS
Jlarpanxy 1070 €J1eKTPOMEXaHiYHOI CUCTEMU; METOJ, KiHLIEBUX €JIEMEHTIB Ta KOMOIHOBaHUI KOJIO-T10JIbOBUI
METOJl; METOJIA HAOJIMKEHHs (PYHKLIii; iMiTalliflHe MOJeJII0BaHHS; METO, LUKJIYHOTO IOKOOPAUHATHOTO CITyCKY;
meron Pynre-Kyrtu. TeopeTryHi Ta NpakTU4Hi pe3yibTaTi: MaTEMaTUYHI Ta iMiTalliliHI MOZEJI, a TAaKOXK

IIPOrPaMHO-aJTOPUTMIYHMAN KOMILJIEKC MOXKE 3aCTOCOBYBATUCH JJIs1 PO3PAXYHKIB I1apaMeTPiB i XapaKTEPUCTUK



CUCTEM €JIEKTPOMEXAHIYHOTO IEPETBOPEHHSI €HEPTii ; po3p06JieHi yHiBepcaibHi MeTOAUKY Bu3HaueHHs KK
TATOBOTO IIPUBOAY 3 TATOBUMU €JIEKTPUYHMMU ABUTYHAMU 3MIHHOTO CTPYMY Y 3aJI€KHOCTI Bif TapaMeTPiB BEKTOpa
VIPaBJIiHHS i pEXXUMiB pOOOTH L1010 Pi3HUX TUIIIB €J1IEKTPOPYXOMOIO CKJIALY, IKi MOXYTb OYyTU BUKOPUCTAaHI Npu
IIPOEKTYBAHHI TSITOBOTO €JIEKTPOOOIaIHAHHS; CTBOPEHA METOJMKA 3 BUOOPY THUITY €JIEKTPOMEXaHIUHOTO
IIEPETBOPIOBAYA €HEPTii [J151 Cy4aCHOTO €JIEKTPOPYXOMOTO CKJIafly; PO3p061eHII IPOrpaMHO-aATrOpUTMIYHUN
KOMIIJIEKC 3 BU3SHAYEHHSI PaLliOHAJIbHOTO TUITY TATOBOTO ABUTyHa. HOBM3HA: OTpUMay MoAaabIui pO3BUTOK
TEOPETHUYHi OCHOBY BUOOPY 1 OLIiHIOBaHHSI €JIEKTPOMEXaHIYHMX [IEPETBOPIOBAUIB €HEPrii IJISIXOM PO3POOKHU
y3arajbHEHOI MaTEMAaTUYHOI MOJI€JIi TAKKUX IIEPETBOPIOBAYIB, 3aCHOBAHOI HA BUKOPUCTaHHI piBHAHHA JlarpaHxka i
BPaxOBYIOYOi HEJIiHIMHOCTI MarHiTHOi CUCTEMU NIEPETBOPIOBAYA, I MIOAAIBIIOTO BUKOPUCTAHHS 3alIPOIIOHOBAHOL
MOJIeJIi TPpY MOJIEJIIOBAaHHI ITPOLIECIB IEPETBOPEHHS €JIEKTPUYHOI €HEPTii B MEXaHIYHY Ta BU3HAYEHH] [1apaMeTpiB
€JIEKTPOIIPMBO/iB; BIIEpIlIe 3alIPOIIOHOBAHU KpUTEPill €(pEKTUBHOCTI pOOOTHU €JIEKTPOPYXOMOTO CKJIaZy, L0
BI3HAYa€ThCS BiJHOLIEHHAM €HEPrii, 1110 IEPETBOPEHA 3 €JIEKTPUYHOI €HEPril B MEXaHIYHY 10 TPAaHUYHO MOXKJIMBOI
€Heprii, IKy MO>KJINBO OTPMMATHU 3a YMOBaMU 34EIIJIEHHS KOJIeCa 3 PEVKOIO ITPY MaKCUMAaJIbHO MOKIIUBIN
IIBUAKOCTI PyxXy Ha OinsHL msaxy. CTyIiHb yIIPOBAa/I)KEHHS: PE3yJIbTaTU JMCePTaLiiiHOi pO6OTH BIIPOBAIPKEHO Y
IIPaKTHKY [IPOEKTYBAHHS €JIEKTPONPUBOAIB pyxomoro ckiany HI1 «3asop EnexrpoBakman» (M. Xapkis), JI1
«Jlep>kaBHUI HAYKOBO-IOCJIiIHN EHTpP 3aJ1i3HUYHOr0 TpaHCHopTy YKpaiHu» (M. KuiB), Ta y HaB4asibHOMY IIpoLieci
Kadenpu eJeKTpUYHOTO TPAHCIIOPTY Ta TernnoBo300ynyBanHs HTY «XTI1I»(Mm. XapkiB). Cpepa BUKOPUCTAHHS:

€JIEKTPOTPAHCIIOPT.

2. The object of study: the process of electromechanical energy conversion in electric rolling stock of railways.
Objective: to develop the scientific basis for the selection of different types of advanced systems of
electromechanical energy conversion, determining their optimum modes and delineating the management of each
of them for electric rolling. Methods: generalized theory of electromechanical energy converters based on solving
the Lagrange equations for electromechanical systems; finite element method and the combined chain-field
method; methods of approximation of functions; simulation; cyclic method of descent; Runge-Kutta method.
Theoretical and practical results: mathematical and simulation models, as well as software and algorithmic
complex can be used to calculate the parameters and characteristics of the electromechanical energy conversion
systems; developed universal methodology for determining the efficiency of the traction drive with traction
motors AC depending on the parameters of the vector control and operating modes for different types of electric
rolling stock, which can be used in the design of traction electric equipment; A technique for choosing the type of
electromechanical energy converter for modern electric rolling; developed software and algorithmic complex by
definition rational type of traction motor. Novelty: further developed the theoretical basis of the selection and
evaluation of electromechanical energy converters by developing a generalized mathematical model of such
converters based on the use of Lagrange's equations and taking into account the nonlinearity of the magnetic
system of the converter, and further use of the proposed model in modeling the processes of conversion of
electrical energy into mechanical energy and determination of the parameters of actuators ; first proposed
performance criteria of electric rolling stock, defined as the ratio of the energy converted from electrical to
mechanical energy to the maximum possible energy that can be obtained under the terms of the clutch wheel and
rail at the maximum possible speed on the track section. Degree of implementation: The results of the thesis put
into practice the design of electric rolling stock SE "Factory Electrotyazhmash" (Kharkov), State Enterprise "State
Research Center of Railway Transport of Ukraine" (Kiev), and in the educational process of the department of
electrical transport locomotive and NTU "KPI"(Kharkov). Scope of use: electric transport.
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