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1. TTigBuieHHs! eHepreTU4HOI e(PeKTUBHOCTI €1eKTPOMOOGINILHOIO TPAHCIIOPTY 3 ypaxyBaHHSAM (PaKTOPy TOIOJIOTi]
MapupyTy

2. Improving of the electric vehicles energy efficiency taking into account the topology of the route

Pedepar/anoTanis:

1. Incepraniiina po60Ta € 3aBepuleHUM HayKOBO-AOCTiTHUM JOCiIKEHHSIM, TPUCBSYEHUM MiJIBUILLIEHHIO
eHeproedeKTUBHOCTI eJIeKTPOMOOIIbHOIO TPAHCIIOPTY LIJIIXOM ypaxyBaHHs (aKTOpy TOMOJIOrii MapLIpyTy Iif, yac
IIPOTHO3YBaHHS BUTPAT eHeprii. Ha OCHOBI OTpUMaHUX TEOPETUYHUX Ta €EKCIIEPUMEHTAJILHUX PE3YJIbTaTiB
PO3B’SI3aHO aKTyabHYy HAyKOBO-TIPUKJIAIHY 33/1a4y BCTAHOBJIEHHS 3aKOHOMIPHOCTEH BILIMBY TOIOJIOTiYHOTO
npodiio MapUIpyTy Ha BUTPATH €JIEKTPUIHOI €Heprii TPAaHCIIOPTHUM 3aC000M i po3p0bJIeHHS MiTXOMiB 1O
IIPOTHO3YBAaHHS €HEProCIOKMBAHHS B3[,0OBX MaplIPYTY, 110 3abe3leyye 00rpyHTOBaHUM BUGIp Hail6ibil
€Heproe(EeKTUBHOIO LUISIXYy MDK IBOMA TOYKaMU 3 YpaxyBaHHSIM peJibedy Ta pexXuMiB pyxy. MeTolo nucepTaniiHoi
pO6OTH € BU3HAUEHHS BILUIUBY (PAaKTOPY TOMOJIOTII MAapIIPyTy HAa BUTPATU €HEPrii e1eKTPOMOOLIIB Mg yac pyxy Ta

niABUILEHHI iX eHeproeeKTUBHOCTI 32 PaXyHOK BUOOPY Habisbil eHeproedeKTUBHOTO LIISIXY pyxy. Jucepraris



CKJIaA€THCA 31 BCTYIY, YOTUPbOX PO3MiJiB, 3arajlbHUX BUCHOBKIB, CIIMCKY BUKOPUCTAHYX JIITEPATyPHUX IKEPEJI i3
174 HaiimeHyBaHb Ta 2 fofaTKiB. OG'€KT LOCIII)KeHHS — [IPOLIeCH eHeProBUTPAT eJIEKTPUYHUX TPAHCIIOPTHUX
3aco0iB MiJ] YaC PyXy B Pi3HUX €KCIIyaTallilHUX ymMoBax. [IpeMeT NoCii)KeHHs — MeTOAU Ta MOAei
[IPOTHO3YBAHHS BUTPAT €HEPTii €JIeKTPUYHOTO TPAHCIIOPTHOTO 3aC00y 3 ypaxyBaHHSIM TOIOJIONYHOrO TPOdisio
MapIIpyTy, PEXKUMIB PyXy Ta IOTE€HLiany peKynepauii. Jlucepraiis CKIagaeTbCA 3i BCTYIY, YOTUPbOX PO3TiIiB,
3arajJbHAX BUCHOBKIB i CIMCKY BUKOPUCTAHUX JKepeJl. Y BCTyIi OO PYHTOBAHO aKTyaJbHICTh TeMU, CHOPMYIbOBAHO
METY, 00'€KT, IpeJMeET i 3aBIaHHs AOCiI)KEHHS, HaBE€J€HO METOAM OCIiIKeHb, HAYKOBY HOBU3HY Ta IIPAaKTUYHY
3HAYMMICTh PE3YyJIbTATIB, @ TAKOX [T0JJAHO 3arajibHy XapaKTEPUCTUKY CTPYKTYPH AucepTalii. Y nepiomy posmiai
BMKOHaHO iHpopMaLiliHNi1 aHaJIi3 Cy4YaCHOTO CTaHy eJIeKTPOMOOGIIBHOIO TPAHCIIOPTY. B3HAau€HO aKTyasibHi
METOJIY IiIBULLIEHHS €eHEProePEeKTUBHOCTI €J1IEKTPOMOOIIbHOTO TPAHCIIOPTY, BUKOHAHO NOPiBHSIIbHUI aHali3
IIPOTOHOBUX MOJIeJIel Ta TPOAHai30BaHO METOY OLIIHKM MaKCUMAaJIbHOTO IIPOOIry eJ1eKTPOMOGiiB. Y Ipyromy
PO37iJi pO3rJIsiHYTO OCHOBHI BHYTPIIIHI 1 30BHilIHI (paKTOPH, 110 BU3HAYAIOTh BUTPATU €HEPTii Mifl 4ac pyxy, Ta
OOI'PYHTOBAHO JIOLbHICTh ypaxyBaHHS TOIOJIOTIYHOTO IPOQiio MapIpyTy IIPU IPOrHO3YBaHHI
€HEProCIOKMUBaHHS i 3anacy xony. Po3pobiieHo niaxin 4o MpOorHo3yBaHHs BUTPAT €HEPTii B30OBXK aJIbTePHATUBHUX
LIJIAXIB MapUIPYTy 3 ypaxyBaHHSIM TOIIOJIOTII Ta peKymepalii eHeprii, a TAKOK BUKOHAHO MOPiBHAJIbHY OLiHKY
BILJINBY JIKE€PEJI TOTOJIOTIYHUX NaHUX i KPOKY AUCKPETU3allii TOYOK Y3[I0BX MapUIPyTy HA TOYHICTh PO3PaxXyHKY
IIMTOMUX BUTPAT €HEPrii Ha cerMeHTax pPi3HOi LOBXUHU. OTPUMaHi pe3yJbTaTy [03BOJIAIN CPOPMYIIIOBATU
[IPaKTUYHI peKoMeHaalii o0 BUOOPY AUCKPETU3allii 3a/1E5KHO Bifl BUMOT 0 TOYHOCTI Ta 064K CIII0BAIBHOTO

HaBaHTa>XE€HHA.

2. The dissertation is a completed research study devoted to enhancing the energy efficiency of electric vehicle
transport by considering the route topology factor when predicting energy consumption. Based on the theoretical
and experimental results obtained, the relevant scientific and applied problem of identifying the relationships
governing the influence of the route topological profile on the electrical energy consumption of a vehicle and
developing approaches to predicting energy consumption along a route has been solved. This enables the well-
founded selection of the most energy-efficient route between two points, taking into account the terrain and
driving modes. The aim of the dissertation is to determine the influence of the route topology factor on the energy
consumption of electric vehicles during motion and to enhance their energy efficiency by selecting the most
energy-efficient route. The dissertation consists of an introduction, four chapters, general conclusions, a list of 174
references, and two appendices. The object of the research is the energy consumption processes of electric
vehicles during motion under various operating conditions. The subject of the research is the methods and models
for predicting the energy consumption of an electric vehicle, taking into account the route topological profile,
driving modes, and regenerative braking potential. The dissertation consists of an introduction, four chapters,
general conclusions, and a list of references. The introduction substantiates the relevance of the research topic;
formulates the aim, object, subject, and objectives of the research; presents the research methods, scientific
novelty, and practical significance of the results; and provides a general description of the dissertation structure.
The first chapter presents an analytical review of the current state of electric vehicle transport. Current methods
for enhancing the energy efficiency of electric vehicle transport are identified, a comparative analysis of driving-
range models is performed, and methods for estimating the maximum driving range of electric vehicles are
analysed. The second chapter examines the principal internal and external factors determining energy
consumption during vehicle motion and substantiates the expediency of considering the route topological profile
when predicting energy consumption and driving range. An approach to predicting energy consumption along
alternative route options, taking into account route topology and energy recuperation, is developed. A comparative
assessment is also performed of the influence of topological data sources and the discretization step of points
along the route on the accuracy of calculating specific energy consumption for segments of different lengths. The
results obtained made it possible to formulate practical recommendations for selecting the discretization step
depending on the required accuracy and computational burden. The third chapter presents an experimental study
of the influence of the route topology factor on energy consumption using an electric tricycle under laboratory
conditions. A methodology for separating the power components and losses in the loading test bench is proposed



and implemented, including the no-load losses of the inowheel motor, test-bench losses, and roller losses. The
rolling resistance coefficient is determined experimentally, and the relationship between the downhill rolling force
and the equivalent slope angle of the route topological profile is established. The calculated relationships are
validated by reproducing the LOW phase of the WLTC Class 3b cycle; an error analysis is performed, and the
applicability conditions of the proposed approach are determined. Promising directions for further research and
areas for the practical application of the results are formulated.
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VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI lanaixa FOpiit AHatomifioBUY
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI Tanaixa FOpiit Anarosifiosuy
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Makypina Onekcannpa AHjpiiBHa

00JIiIKOBHX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




