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1. TlokpaieHHs JUHAMIYHUX TIOKa3HUKIB pOOOTHU TiGPUAHOrO TEMIOBO3Y 3 BEHTUIbHO-iHAYKTOPHUM IIPUBOIOM

2. Improvement of dynamic performance of hybrid diesel locomotive with valve-induction drive

Pedepar:

1. lucepraliist npuCBAY€Ha BUPILIEHHIO aKTyaJbHOI'O HAyKOBO-TIPAKTUYHOI'O 3aBJJaHHs, 4 CaMe BIOCKOHAJIEHHS
ribpyuHOI CUJIOBOI YCTAaHOBKU Ta JOCJIIKEHHS riOpUAHOrO TEMI0BO3a Ha 6a3i BEHTUIIbHO-iHIYKTOPHOTO IBUTYHA 3
BMKOPHCTaHHSIM CUCTE€MU KEPYBAaHHS 3 Pi3HUMU TUIIAMU PETYJITOPIB MIBUAKOCTI 3 METOI0 3MEHIIEHHS BUTPATU
NaJIbHOTO Ta OTPMMAaHHS 33JAHOTO 3aKOHY KePyBaHHS PYXOM I10i37a. MaHEBPOBIi TEINI0BO31 BUKOHYIOTb POGOTY 3
(dopmyBaHHs Ta po3¢dOPMYBaHHsI N10i3[1iB HA CTAHIIiSIX, @ TOMY BOHU € OJJHIMU 3 OCHOBHUX BUKOHABLIiB I1€PEBi3HOI
poboTu 3ani3HuLb. [Tapk MaHEeBpOBUX TEMIOBO3iB AT «YKp3asi3HULS» 10 6araTbOM MapaMeTpaMm He BifoBinae
noTpebam 3a1i3HUYHOTO TPAHCIIOPTY i €BPOIIENCHKUM CTaHIapTaM SIKOCTi TPAaHCIIOPTHUX MOCIYT. BisbimicTh
JIOKOMOTHUBIB, 1110 3HaX0JSThCS B €KCIIIyaTallii, MatoTb Ha 40-60% 6inblili BUTpaTH Ha TeXHiYHE 0OCIyrOByBaHHS I
PEMOHTH B IIOPIiBHSHHI 3 Cy4aCHUMU MOJEJISIMU. 3 METOIO BiJITOBiAHOCTi Cy4aCHMM BUMOTaM [0 MaHEBPOBUX
TEIJI0BO3iB CBITOBMMU KOMIIAHISIMU Y rajly3i IOKOMOTUBOOYIyBaHHS ITPOCIiIKOBY€ETbCS TEHAEHLIiS BIPOBAIKEHHS

riOpyuIHMAX CUJIOBUX YCTAHOBOK Ha 3aJIi3HUYHOMY TpaHcHopTi. [IpoTe, yci MaHeBpOBi TEIJI0BO3H, 1110



€KCIIJIyaTyIoThCS B YKpaiHi, MaloTb CUJIOBY YCTaHOBKY 06€3 HaKONM4yBayiB eHeprii. PazoM 3 IUM BUKOPUCTAHHS
MOTYKHUX MaHEBPOBUX TEIJIOBO3iB HE ONPaBJaHe €KOHOMIYHO, TOMY IO iX 3aCTOCYBaHHS IIPU YaCTKOBOMY
3aBaHTaXEHHI BeZle 10 IIepeBUTPAT NajuBa. Y IUcepTalliiiHiil poboTi po3po6seHo iMiTalliliHy MOZEJIb peajbHOro
MaHEBPOBOTO TEIJIOBO3Y Ta JOCJII)KEHO OCOOIMBOCTI IOr0 poO60OTH IIPU Pi3HUX PEXKMMaxX BEIEHHS 0i3]3;
3aMpOINIOHOBAHO (PYHKIIOHAIbHY CXeMY riOpHUIHOTO MaHEBPOBOT'O TEIJIOBO3Y 3 BUKOPUCTAHHSIM [IBOX THUIIIB
IIPUBOJiB; ineHTU(iKOBaHO NapaMeTpu MaTeMaTUYHUX MOJiesiell BEHTUIIbHO-IHIyKTOPHHUX [1IepeTBOPIOBaYiB eHeprii;
PO3p0o6JIeHO iMiTallifiHy MOJeJIb HaKOIIM4yBayiB €Heprii, J1u3esb-reHepaTOPHOi YCTAaHOBKY, CUJIOBUX
[I€PETBOPIOBAYiB; CUHTE30BaHO MOJAIbHUI Ta HA 6331 HEUITKO] JIOTiKM PEryJIsiTOPY WBUAKOCTI; CTBOPEHO MaKETHUI
3pa30K CUCTEMHU KOJIECO — TSATOBUH IBUTYH 3 BEHTUJIbHO-IHIYKTOPHUM IIPUBOJOM Ta CUCTEMOIO KEPyBaHHS Ha 06asi

HEYiTKOi JIOTiKM, TPOoBeAeHO Pi3nyHi eKcliepruMeHTH, BUKOHAHO aHaJli3 OTPUMAaHUX Pe3yJIbTaTiB OCi/I>KEHb.

2. The is devoted to solving the actual scientific and practical task of improving the hybrid system and researching
a hybrid locomotive on the basis of a valve-induction motor using a control system with different types of speed
regulators for obtaining a specified law governing the train movement and reducing fuel consumption. Maneuver
locomotives perform work on the formation and unblocking of trains at stations, and therefore they are one of the
main performers of railway transport. Maneuvering locomotive fleet of Ukrzaliznytsya JSC does not meet the
needs of the railway transport and the European standards of quality of transport services in many ways. Most
locomotives in operation have 40-60% higher maintenance and repair costs compared to modern models. In order
to meet the current requirements for shunting locomotives, world-class companies in the field of locomotive
engineering are following the tendency to introduce hybrid power transmissions on rail transport. However, all
powered drives operating in Ukraine have a transmission without energy storage. However, the use of powerful
shunting diesel locomotives is not justified economically, because their use in partial loading leads to over-
consumption of fuel. In the dissertation work the simulation model of the existing shunting diesel locomotive is
developed and the features of its work under different modes of driving of a train are investigated; the functional
scheme of the hybrid shunting diesel locomotive with the use of two types of drives is proposed; the parameters of
the mathematical models of the gate-induction energy converters are identified; The simulation model of energy
storage devices, diesel generator sets, power converters was developed; Modal and speed regulators are
synthesized; A prototype system of the wheel was created - a traction motor with a valve-induction drive and a
control system based on fuzzy logic, physical experiments were carried out, an analysis of the results of the
research was carried out.
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