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ABTOHOMHOTO PYXOMOTO CKJIaJly

2. Innovative technologies for improving the design and operating modes of diesel-generator units of autonomous
rolling stock.

Pedepar:

1. 1. O6’eKT JoCHiKEHHS: IPOLleCH eHeprorepeTBOPeHH s, KOHCTPYKTUBHI pillleHHs Ta pexkxumu podotu IV, a
TaKOX METOIM iX OnTMMi3sauii. JJociigKeHHs IPOBOAMIIOCH i3 3aCTOCYBAHHAM METOAIB: MeTO MaTeMaTUYHOIO
MOJIETIOBaHHS BUKOPUCTAHO [1J151 ONIMCY TEMJIOBUX, MEXaHIUHUX Ta €JIEKTPUYHUX IIPOLIECIB Y CUCTEMI «IBUTYH-
reHepaTop» i MoO6yAOBY y3araJbHEHOI MOJIeJli eHeprornepeTBopeHHs. MeTony AMHAMIYHOro IporpamMyBaHHs Ta
OaraToKpUTepiasbHOI ONTHUMI3allii 3aCTOCOBAHO /171 BUOOPY pallioHaJIbHUX NTapaMeTPiB eKCIIyaTalii au3esnb-
reHepaTOPHUX YCTaHOBOK. MeTOIM KOMITIOTEPHOTO MOJIE/IIOBaHHS B cepenobuiax Matlab /Simulink Ta ANSYS
BUKOPUCTAHO 17151 iMiTalii po60TH cruCTeMU «IBUTYH-T€HepaTop. MeTonu CTaTUCTUYHOI 0OPOOKY pe3ysIbTaTiB

BHMKOPHCTAHO /1JIs1 OL[iHIOBaHHS JOCTOBIPHOCTI €KCIIepUMEHTAJIbHUX JaHUX, [100y10BY PErpeciiiHuX 3aJ1e’KHOCTEN



MIX IIapaMeTpamMy, a TaKOXK BU3HAYEHHS CEPEMHIX, JUCTIEPCIMHUX Ta MIMOBIPHICHUX XapaKTEPUCTUK ITIOKA3HUKIB
eHepreTuyHoi edekTUBHOCTI. [le 3ab6e3neqnsio 06’eKTUBHICTh BUCHOBKIB i MOSKJIMBICTb MOJIAJBIIOI KiJIbKiCHOI OI[iHKU
BIUJIMBY Pi3HUX (PaKTOpiB. Y pe3ysbTati LOCIiI)KEHHS: 3alIPOIIOHOBAHO NPAaKTUYHI pillleHHS 1[0/10 BAOCKOHAJIEHHS
KOHCTPYKLii Ta onTuMi3auii pe>xkxrumiB podb0TH In3€eIb-TeHEPATOPHUX YCTAHOBOK aBTOHOMHOT'O PYXOMOTIO CKJIaZy.
OTpuMani pe3ysbTaTy MOXKYTb BUKOPHUCTOBYBATUCSA IIPY MOJI€PHi3allii iCHyI0UMX [MapKiB aBTOHOMHOT'O PyXOMOTO
CKJIaNly, CIIPSIMOBAHIl Ha MiZiBUIIeHHS] eHepreTU4HOI e(PeKTUBHOCTI, HAJiltHOCTI Ta 3HMKEHHS eKCIITyaTaliiH1X

BUTpAT.

2. . Object of research: energy conversion processes, design solutions and operating modes of diesel generator
sets, as well as methods for their optimization. The research was conducted using the following methods: The
mathematical modeling method was used to describe thermal, mechanical and electrical processes in the engine-
generator system and to build a generalized model of energy conversion. The methods of dynamic programming
and multi-criteria optimization were used to select rational parameters for the operation of diesel generator sets.
The methods of computer modeling in the Matlab /Simulink and ANSYS environments were used to simulate the
operation of the engine-generator system. The methods of statistical processing of the results were used to assess
the reliability of experimental data, construct regression relationships between parameters, and determine the
average, dispersion and probability characteristics of energy efficiency indicators. This ensured the objectivity of
the conclusions and the possibility of further quantitative assessment of the influence of various factors. As a
result of the research: practical solutions were proposed for improving the design and optimizing the operating
modes of diesel generator sets of autonomous rolling stock. The results obtained can be used in the modernization
of existing autonomous rolling stock fleets aimed at increasing energy efficiency, reliability and reducing operating
costs.
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