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1. BusHayeHHs napaMmeTpiB Ta OLiHKA BJIACTUBOCTEN €JIEKTPOMEXaHIYHMX iIHEPLIMHMX HAKONIMYYBaYiB €HePril 11
MIPUMICBHKUX €JIEKTPOIOi3TiB

2. Determination of parameters and evaluation of electromechanical flywheel energy storage properties for local
trains

Pedepar:

1. O6'eKT BOCiIKEHHS: ITPOLIEC €1IeKTPOMEXAHIUHOTO NEPETBOPEHHS €Heprii B iHepLifiHOMY HaKONWYyBayi
TATOBOTO IIPUBOJY €JIEKTPOPYXOMOTO CKJIAZy IPUMICBKOTO CIIOJIyY€HHS [IPpY MOr0 PO3roHi i rasibMyBaHHi. MeTa
IOCJIiI)KEHHSI: BCTAHOBJIEHHS 3aKOHOMIPHOCTEH BIJIMBY [IapaMeTPiB Ha POOOYi BIaCTUBOCTi OOPTOBUX
€JIEKTPOMEXaHIYHUX iHepLifHAX HAaKONMYYyBaYiB €HEPTil, a TAKOXK OLiHKA €(EeKTUBHOCTI iX PYHKLIOHYBaHHS Y
CKJIaJli TATOBOTO €JIEKTPOIPUBOLY B PEXXMMAaX PO3rOHY i raJIbMyBaHHS IIPUMIiCBKUX €JIEKTPOIIOi3AiB. MeTonu
IOCJIIPKEHHS: METOJ, KIHIIEBUX €JIEMEHTIB; METO], AJISTHOK IJI51 3HaXOIPKEHHS B3a€MHOI IHAYKTUBHOCTI KOTYILIOK
0OMOTKHU SIKOPs1; MeToau PyHre-KyTTu Ta HEsSIBHUI METO[, Tpalelill Ipy BUpIlleHH] cucTeM nudepeHinanux
PiBHAHB; iMiTalliliHE MOJIE€/IIOBAHHS; METOAM TEOPIi [1JIaHyBaHHS €KCIIEPUMEHTY. TeopeTrnyHi Ta NpakTUYHi

PEe3yJIbTaTU: OTPUMaHI 3aKOHOMIPHOCTI, 1[0 BCTAHOBJIIOIOTH 3B'S30K [TapaMETPiB HAKONMYyBaya 3 TOKa3HUKaMU



€Heprii Ta MOTYXHOCTI, 4 TAKOXX BU3HAYEHI Ta OLiHEHi BJIACTUBOCTI HAKONIMYyBayda IIPU MOro poboTi y cKiami
TSATOBOTO IIPUBOJY IPUMICBKOTO €JIEKTPOIOI3[ly B PEKMMaX PO3rOHY Ta raJibMyBaHHS. [I71s1 MPaKTUYHOI peanisanii
CTBOpPEHI yHiBepCaslbHi MaTeMaTHUYHi Ta iMiTalliliHi MOZEJ [J15 OOCIiIPKEHHS K CUCTEMU TITOBOTO
€JIEKTPOIIPMBOY 3 iHEPLIMHAM HAKONMYyBa4YE€M €HEPTII B LIIJIOMY, TaK i OKPEMHUX MOr0 KOMIIOHEHT. CTBOPEHO
KOHLENTyaJIbHN IIPOEKT NE€PCIEKTUBHOTO €JIEKTPOIOi3/1a MPUMICHKOTO CIIOJy4€HHS 3 60PTOBUM iHEPLiiHUM
HaKoIuyyBavyeM eHeprii. HoBu3Ha: oBeneHa NOLiIbHICTh 3aCTOCYBaHHS Y SIKOCTi CUCTEMU 30YIPKEHHS
HAKOIM4YyBaya MarHiTHOI CUCTEMU CEKTOPHOTO TUITY 3 OPiEHTOBAaHO HaMarHiY€HUX €JIeMEHTAPHMX MarHiTiB y
CYKYITHOCTi 3 (epOMarHiTHUM €KpPaHOM,; 3HaiiIeHi aHaJIITUYHI BUpa3u MalIMHHUX MOCTIMHUX i €7IEKTPOMAarHiTHUX
napameTpiB AJ1s1 crienudivHuX cXeM SIKipHUX OOMOTOK; 3aIIPOIIOHOBAHO BJIACTHUBOCTI CUCTEMU €JIEKTPOMEXaHIYHOTO
[IEPETBOPEHHS €HEPTii HAaKONMYyBaya OMMCYBATA TPUMIPHUMU XapaKTEPUCTUKAMU XOJIOCTOrO X0y, 30BHILIHBOIO,
IIBAJIKICHOIO 200 MEXaHIYHOIO; BUBHAYEHO, 10 3aBJSKU 330BIJILHOMY ITPOTIKaHHIO [IPOLECIB PETYJISIPHOI Ta
HeperyJIsIpHOi KoOMyTallii, CUCTEMA eJIEKTPOMEXaHIYHOTO IepEeTBOPEHHSI €HEPTii OTprMasa BIaCTUBICTb €(PEKTUBHO
PETYJII0BATU IIOTOKM IMOTY>KHOCTI HAKOMMYYyBa4ya B PEKMMaX PO3rOHY Ta FaJibMyBaHHS €JIEKTPOPYXOMOTO CKJIALLY;
BBE[I€HI NOKa3HMKU €HeproedeKTUBHOCTI, SIKi OLiHIOIOTh BJIACTUBOCTI i BKa3yIOTh IIJISIXU i BUIIEHHS €(PEKTUBHOCTI
TEXHOJIOTI, 1[0 JOCIIiIKY€EThCS, 32 PaXyHOK 3aCTOCYBAHHS B iCHYIOUMX CXEMAX pPaliOHAJIbHUX CUCTEM i aJITOPUTMIB
KepyBaHHA. CTyIIiHb YIIPOBA/I>)KEHHSI: pe3yJIbTaTy JucepTalifiHOi poOOTH BIPOBAIKEHO Y MPAKTUKY IIPOEKTYBAHHS
€JIEKTPOIIPUBO/iB pyxoMoro cknany Ha [TAT "JlyraHcpKTeIsoBo3" Ta B HaBUaJIbHOMY Ipoleci kadpenpu

€JIEKTPUYHOTO TPAHCIIOPTY Ta TemnnoBo306ynyBaHHs HTY "XI1I". Cpepa BUKOPUCTAHHS: €J1EKTPOTPAHCIIOPT.

2. Object of research: the process of electromechanical energy conversion in the inertial flywheel energy storage in
the modes of acceleration and deceleration of a local train. The purpose of the study: to establish regularity of
influence of parameters on the performance of on-board electromechanical flywheel energy storage, as well as
evaluation of their functioning as a part of the electric traction for acceleration and deceleration of a local train.
Research Methods: the finite element method, the find areas of mutual inductance coils of the armature winding,
Runge-Kutta method and the implicit trapezoidal rule for solving systems of differential equations, the computer
simulation, the theory of experimental methods. Theoretical and practical results: obtained regularity that
establish a connection with the performance parameters of flywheel energy storage energy and power, as well as
identify and evaluate properties of the energy storage when it is working as part of a traction drive local trains
during acceleration and deceleration. The universal mathematical and simulation models for the practical
realization are studded. Conceptual design of a perspective local train with on-board flywheel energy storage
device is created. Novelty: the rationality of the sector type magnetic system in combination with the
ferromagnetic screen is grounded; analytical expressions of the machine constants and the electromagnetic
parameters for armature windings are found; the properties of energy storage device in all its operational modes
are described through three-dimensional performance; power flows are controlled through satisfactory switching;
energy efficiency indicators as a part of the traction electric drive that show the ways to improve the quality of the
investigated technology are introduced. Degree of implementation: the results of the thesis put into practice the
design of electric driver of rolling stock of Luhanskteplovoz and the educational process the department of
electrical transport and diesel electric locomotive building of NTU "KPI". Scope of use: electrical transport.
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