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Pedepat/anoTanis:

1. Inceprariiina po60Ta IprCBIYeHa OOIPYHTYBAaHHIO BUOOPY IMapaMeTpPiB OCHOBHUX CKJIaJIOBUX riOpUIHOI CUIIOBOI
YCTaHOBKM aBTOMOOIJISI: ABUTYHA BHYTPIIIHbOT'O 3TOPSIHHS, TSTOBOTO €JIEKTPOJIBUTYHA, BUCOKOBOJIBTHO]
aKyMyJISITOPHOI 6atapei 3 MeTOI0 MiJiBUIIEHHS [IaJIMBHOI EKOHOMIYHOCTI Ta MOKPaleHHS €KOJIONYHUX [I0Ka3HUKIB
TPaHCIOPTHUX 3aC006iB. MeTOI0 POOOTH € MOJIINIIEeHHSI eHEPTETUYHUX Ta €KOJIOTIYHUX [TOKa3HUKIB TPAHCIIOPTHOTO
3aco0y IJISIXOM OOI'PYHTYBaHHSI IapaMeTpPiB eJIeMeHTIB IOCifOBHOI ribprIHOI CUJIOBOI yCTaHOBKHM, KOHBEPTOBAHOI
y JIETKOBUI aBTOMOO1/Ib B yMOBaX Pi3HUX €KCIyaTallilHUX pe>kuMiB. OO’eKT JOCHIIKEHHS — CYKyIHICTb
€HEepPreTMYHMX Ta JUHAMIYHUX IIPOLECIB y NOCiNOBHIN riOpUIHIN CUJIOBIN YCTaHOBLi, KOHBEPTOBAHOI y JIETKOBUI
aBTOMOOiJIb B YMOBAX Pi3HUX €KCIITyaTalliHUX PEXKUMIB. [IpemMeT HOoCiIpKeHHs — BIUIMB TapaMeTPUYHUX

XapaKTePUCTHUK eJIEMEHTIB [10CJIiJOBHOI ri6puaHOi CHUI0BOi YCTaHOBKY, KOHBEPTOBAHOI Y JIETKOBUI1 aBTOMODib, Ha



€HepreTUYHy Ta NaJMBHY €(EKTUBHICTb, 4 TAKOXK HA €KOJIOTiYHI TOKAa3HUKY TPAHCIIOPTHOTO 3aC00y. Y pe3yJsibTaTi
BHMKOHAaHUX JIOCJIiI>KeHb OTPUMAHO TaKi HayKOBI pe3yJIbTaTy: — BIEpIle PO3p06JIeHO METO BUOOPY XapaKTepPUCTUK
IBUI'YHA BHYTPIilIHbOI'O 3TOPSIHHSL, TATOBOIO €JIEKTPOABUTYHA, BUCOKOBOJITHOI 6aTapei y ckilafi nocigoBHOI
ribpuHOI CUJIOBOI YCTaHOBKM, KOHBEPTOBAHOI y CEPIHUI JIETKOBUI aBTOMOO1/Ib 3 BpaxyBaHHSIM OCOOJIMBOCTEN iX
B3aemMozii B ymoBax i3goBoro nukiny NEDC; — Brepiie BCTaHOBJIEHO B3aEMO3B'SI30K MK ITapameTpaMu MOCJIiIOBHOI
ribpyuHOI CUJIOBOI YCTaHOBKH, peXKMMaMU HaBaHTaKeHHsI cepiliHoro aBTomo6isns Chevrolet Lacetti micis
KOHBepTallii Ta 10ro eKcIlyaTalliiHUMU II0OKa3HUKaMU Ha OCHOBI II0€IHAHHS €KCIIEPUMEHTAJIBHUAX JOCJIiIKEHb i
MaTeMaTUYHOTrO MOJEJIIOBAHHS,; — OTPUMaJa MOJAbIINI PO3BUTOK MAaTEMaTUYHA MOJIEJIb POGOYOTO MIPOLecy
0EeH3MHOBOT0 IBUTYHA BHYTPIIIHBOTO 3TOPSIHHS y CKJIafi OCiLOBHOI riOprIHOI C1JI0BOI yCTAHOBKY, SIKQ, 1a€ 3MOTY
BpaxoByBaTH 0COOGIMBOCTI B3aeMmogii [IB3, TAroBoro eaekTpoABUTyHa Ta BUCOKOBOJILTHOI aKyMyJIITOPHOI 6aTapei Ha
€HEPreTUYHi Ta eKOJIOTiuHI TOKa3HUKM JIETKOBOTO aBTOMOOIJIS; — OTpUMara MoAabIInil PO3BUTOK MaTeEMaTUYHA
MOJeJib BUBHAYEHHS ITapaMeTPiB CKJIaJI0BUX MTOCIiIOBHOI ri6pUAHOI CUIIOBOi YCTAHOBKY B YMOBAX i37J0BOTO LIUKITY
NEDC, 1m0 fae 3MOr'y OL[iHUTY NaJMBHY €KOHOMIUHICTb, eHEeproeeKTUBHICTb Ta HABaHTa)KEHHS Ha €JIeMEHTU
CUJIOBOTO NpUBOLY. [IpakTUHe 3HAa4€HHSI OTPUMAaHUX PE3YJIbTATIB [1J15 rajy3eil aBToMo0ine0yIyBaHHs Ta
aBTOMOOIZIBHOTO TPAHCIIOPTY I0JIITa€e y HACTYITHOMY: — pO3po0Li peKOMEH/1alliil 111010 BUOOPY pallioHaIbHUX
NapameTpiB ABUTYHA BHYTPILIHbOTO 3TOPSIHHS, TATOBOTO €JIEKTPOJIBUTYHA Ta BUCOKOBOJIBTHOI aKyMYyJIITOPHOI
Oatapei npu KOHBepTallii cepiliHUX JIETKOBUX aBTOMOOIJIIB y TPAHCIIOPTHI 3aC00U 3 ITOCJIiIOBHOIO Ti6pUAHOI0
CMJIOBOIO YCTAaHOBKOIO; — 3aIIPOIIOHOBAHI MaTEMAaTUYHI MOJIEJIi MOXKYTb BUKOPUCTOBYBATUCh Hazajli AJ1s1 OLiHKY
BIUIMBY [TapaMeTPiB €JIEMEHTIB riOprUIHOI CMJI0BOi YCTAaHOBKU HA MaJIMBHY €KOHOMIYHICTb, €HEPrOCIIOKMBAHHS Ta
€KOJIOTi4Hi IIOKa3HUKU Oy b-5IKOT0 JIETKOBOTO aBTOMOOIIS, 1110 3a6e3reuye ix yHiBepCcalbHICTb Ta IPUKIIAIHY
L[iHHICTb; — OTPUMAaHi pe3yJIbTaTH CTBOPIOIOTh OCHOBY [1JIs1 PO3POOKY METOAMYHUX MaTePiajliB y HABYAJIbHOMY
npoueci 3 IUCHUIIIIH, IOB'I3aHUX i3 ABUTYHAMM BHYTPIIHBOTO 3rOPSIHHS, FiOPUAHUMEU €HEePreTUIHUMU
YCTaHOBKaMU Ta eHeproepeKTUBHUMHU TPAHCIIOPTHUMU CUCTeMaMu. 3a pe3ysibTaTaMU JOCiIKeHHS MiATBEPAKEHO
IIPaKTUYHY LiHHICTb PO3PO6JIEHMX METOIUYHUX MiTX0MiB 0 aHai3y CTPYKTYPU riOpUAHUX CUIIOBUX YCTaHOBOK,
METO/IiB OLIiHIOBaHHSI NAJINBHOI €EKOHOMIYHOCTI 11 eHEepProe(eKTUBHOCTI TiOpHUIHMUX aBTOMOOIJIB, a TAKOX
PEeKOMeHIAMiN Mmoo iX TEXHIYHOro 06CIyrOBYBaHHS Ta IIOKPAIleHHs eKCIUTyaTaliiiHUX XapaKTePUCTHUK, 110
3aCBiTYEHO aKTOM BIIPOBAKEHHS. [IpakTH4YHi peKOMeHallii MO>KyTb BUKOPHUCTOBYBAaTHUCh HaJajli y HAYKOBO-
IOCJiIHUX Ta KOHCTPYKTOPCbKUX OPraHizallisgx [Ipy CTBOPEHHI Ta MOoZepHizallii eHeproepeKTUBHUX TPAaHCIIOPTHUX
3aC00iB, a TAKOX y MPOLIEeCi BIPOBAIPKEHHS TEXHOJIOTi 3HUKEHHS BUKUiB IIKiJIMBUX PEYOBUH aBTOMOOIIbBHUM

TPAHCIIOPTOM.

2. The dissertation is devoted to substantiating the selection of parameters of the main components of a hybrid
powertrain, namely the internal combustion engine, traction electric motor, and high-voltage battery, with the aim
of improving fuel economy and environmental performance of vehicles. The purpose of the study is to improve the
energy and environmental performance of a vehicle through the substantiation of the parameters of the
components of a series hybrid powertrain converted into a passenger car under various operating conditions. The
object of research is the set of energy and dynamic processes occurring in a series hybrid powertrain converted
into a passenger car under various operating conditions. The subject of research is the influence of the parametric
characteristics of the components of a series hybrid powertrain converted into a passenger car on the vehicle's
energy efficiency, fuel economy, and environmental performance. The study has produced the following scientific
results: - for the first time, a method for selecting the characteristics of an internal combustion engine, traction
electric motor, and high-voltage battery within a series hybrid powertrain converted from a production passenger
car was developed, taking into account the specific features of their interaction under the NEDC driving cycle
conditions; - for the first time, the relationship between the parameters of a series hybrid powertrain, the loading
modes of a converted Chevrolet Lacetti passenger car, and its operational performance indicators was established
through a combination of experimental investigations and mathematical modeling; - the mathematical model of
the gasoline internal combustion engine operating process within a series hybrid powertrain was further
developed, enabling consideration of the interaction between the internal combustion engine, traction electric
motor, and high-voltage battery and its influence on the vehicle’s energy and environmental performance; - the



mathematical model for determining the parameters of the components of a series hybrid powertrain under NEDC
driving cycle conditions was further developed, enabling the assessment of fuel economy, energy efficiency, and
loading conditions of powertrain components. The practical significance of the obtained results for the automotive
engineering and road transport sectors is as follows: - recommendations have been developed for selecting
rational parameters of the internal combustion engine, traction electric motor, and high-voltage battery when
converting production passenger cars into vehicles equipped with a series hybrid powertrain; - the proposed
mathematical models can be further used to evaluate the influence of hybrid powertrain component parameters
on fuel economy, energy consumption, and environmental performance of passenger vehicles, ensuring their
universality and practical applicability; - the obtained results provide a basis for developing educational materials
for courses related to internal combustion engines, hybrid power systems, and energy-efficient transportation
systems. The practical value of the developed methodological approaches to analyzing hybrid powertrain
structures, assessing fuel economy and energy efficiency of hybrid vehicles, as well as developing
recommendations for maintenance and improvement of operational characteristics, has been confirmed by an
implementation certificate. The practical recommendations may be further used by research and engineering
organizations in the design and modernization of energy-efficient vehicles, as well as in the implementation of
technologies aimed at reducing harmful emissions from road transport.
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OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kongparenko Onekcanap Mukosanosuy

2. Oleksandr M. Kondratenko

KBasigikamis: 1. 1. u., npodecop, 21.06.01

InenTudgikarop ORCID ID: 0000-0001-9687-0454

JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: HalioHanbHMI yHIBEPCUTET LMBINBHOTO 3aXUCTy YKpaiHu
Kopg, 3a €IPIIOY: 08571363

Micue3Haxoa KeHHs: Bys1.OHomnpienka, Uepkacu, YepkacbKuii p-H., 18034, Ykpaina

dopma Bi1acHoCTI:

Cdepa yIIpaBJIiHHﬂ: JepxaBHa cayx6a YKpaiHu 3 HaI3BU4aHMX CUTYalill

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. [lroman Mukosa [TaBnoBu4



2. Mykola Tsiuman

KBasigikamis: . t. u., npodecop, 05.05.03
ImenTudikarop ORCID ID: 0000-0003-2537-8010

HoparkoBa iHpopMamwist: https://www.scopus.com /authid /detail.uri?authorld=57194636055;
https:/ /www.webofscience.com /wos/author /record /J-2141-2018;

https:/ /scholar.google.com.ua/citations?hl=uk&user=tenxmQYAAAAJ;

https:/ /www.researchgate.net /profile /Mykola-Tsiuman?ev=hdr_xprf

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micueanaxo,qx(eﬂna: ByJ1. M. OmensiHoBuYa-IlaBnenka, Kuis, 01010, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Jio6apcekuiit bopuc I'puroposuy

2. Borys H. Liubarskyi
KBasigikanis: n.1.1., npodecop, 05.22.09
InenTudikarop ORCID ID: 0000-0002-2985-7345

JoparkoBa iHdopmamnist: https://scholar.google.com.ua/citations?hl=ru&hl=ru&pli=1&user=MQODrtcAAAAJ;
https:/ /www.scopus.com /authid /detail.uri?authorld=57189378491

IloBHE HaliMEHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUiA

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Mapyenko Angpii IlerpoBuy

2. Andrii P. Marchenko

KBasigikamis: 1.1, npodecop, 05.05.03
InenTudikarop ORCID ID: 0000-0001-9746-4634

JoparkoBa indopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKMit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IIpizBuiie Im's I[10-6aTbKOBI Kosxymko Anppiii [TassioBuy
rOJIOBH pagu

BiacHe IlpizBuie Im's I1o-6aTbKOBI Kosxymko Anppifi [Tasiosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY Yyuymenko Bornan CepriiioBuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi IOpuenko TeTsHa AHaToiiBHA

OisIJIBHOCTI




