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1. Incepraniiiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO HAYKOBO-ITPUKJIAJHOTO 3aBIAHHS PO3PO0JIEHHS
BUIIPOOYBaJILHOTO {37J0BOTO LIMKJTY IJ1s1 OLiHIOBAHHS €HEProeeKTUBHOCTI Ta eKOJIOTIYHOCTI TPAaHCIIOPTHUX 3aC00iB
Ha OCHOBI €KCIIEPUMEHTAJIbHUX JJAHUX PEAJIbHOI eKCIUTyaTallii. AKTyalbHICTh TEMU 3yMOBJIEHA TUM, L0
aBTOMOOIZIbHUI TPAHCIIOPT € OJHUM i3 BarOMMX CIIO’KMBaYiB €HEPTii Ta A>)KepesioM YTBOPEHHS 3a0pyJHIOBAJIbHUX
PEUYOBHH y MiCbKOMY C€peoBUILj, a (PaKTUYHI TOKa3HUKU MaJIMBHOI EKOHOMIUYHOCTI Ta €KOJIOTIYHOCTI
TPaAHCIIOPTHOTO 3aC00y 3HAYHOIO MipOIO 3aJ1eXaTh Bifl yMOB PyXy, CTPYKTYPH TPAHCIIOPTHOI'O IIOTOKY, YaCTOTH
3YIIMHOK, PO3rOHIB i rajJibMyBaHb, TPMBAJIOCTI pOGOTU Ha XOJIOCTOMY XOJly Ta PEeKHMMiB POOOTU CUIJIOBOI yCTAaHOBKU. Y
po6OTI MOKa3aHo, 10 CTAaHJAPTU30BaHi 1ab0PaTOPHi BUITPOOYBAJIbHI LIMKJIM 3a0€3M1e€4YyI0Th IOPiBHIOBAHICTh
pe3yJIbTaTiB BUIIPOOYBAHb i € BasKJIMBUM iHCTPYMEHTOM cepTudikaliiHOro Ta JOCIiIHULIBKOTO OL[iHIOBAaHHS

TPaHCIIOPTHUX 3aCc00iB. BogHOYAC TaKi UKJIM He 3aBXKIH LOCTAaTHbO TOYHO BiATBOPIOIOTh YMOBU PYyXY, XapaKTepHi



1,711 KOHKPETHOT'O MiCbKOTO cepefoBuia. [l BEJIMKUX MICT TUTIOBMMU € YacCTi 3yIIMHKY, HEPIBHOMIPHUI PYX,
NepioguyHi 3aTPUMKHY, BUCOKA YaCTKA NEPEXiTHUX PEKUMIB, 3MiHA MIBUIKICHUX Jialla30HiB, IOBTOPIOBaHI PO3TOHU
11 ranpMyBaHHs. HeBiANOBigHICTD CTPYKTYPU BUIIPOOYBAJIbHOTO LMKy (PAKTUYHUM pPEXXUMaM eKCIlyaTallii Moxke
IIPU3BOJUTHU A0 PO30DKHOCTEN MK 1TaDOPaTOPHUMMU Ta PEaJIbHUMHU NOKA3HMKAMU BUTPATH NaJIMBa 1 BUKUIB
3a0pyIHIOBaJIbHUX pedoBUH. [IpoBeneHo maboparopHe BigTBopeHHs nukiiB EDUC i NEDC Ha maci-
IVHaMOMETPUYHOMY CTEH[Ii B OJHAKOBMX YMOBax. 3a pe3yJbTaTaMu BUIIPOOYBaHb YCTAHOBJIEHO, 1110 32 LIUKJIOM
EDUC oTpuMaHO BUlli 3HaUE€HHSI BUTPATU NayIMBa Ta OiIbLIIOCTI €KOJIOTIYHMX [10Ka3HUKIB NOPiBHSIHO 3 NEDC.
Burpara nanuBa 3pocia 3 6,35 1o 6,814 1/100 kM, To6TO Ha 0,464 11,/100 KM, 260 Ha 7,31 %. Bukugu COn
36inpuImmcs 3i 154,77 no 186,69 r /xm, abo Ha 20,62 %; CO - 3i 167,72 no 319,61 mr/xM, a6o Ha 90,56 %; NOx - i3
422,63 o 518,10 Mmr/xm, abo Ha 22,59 %; cymapHuit nokazHuk THC + NOx - i3 459,70 no 556,70 mr/xm, a6o Ha 21,10
%. Taxi BiIMiHHOCTI CBifiYaThb PO BUILY 4yTAUBICTh HuKAy EDUC [0 iHTEHCUBHIIIMX PEXUMIB MiCHKOTO PYXY,
30Kp€eMa YacTilMX 3yIMHOK, PO3rOHIB i rajibMyBaHb. JI0JaTKOBE MOPIBHAHHS 3 pE3yJIbTaTaMU HATYPHUX
eKCIIepMMEHTAaJIbHUX 3ai3[1iB, IJ1s1 SIKUX cepeiHs BUTpara nanusa ctaHoBuina 7,01 1/100 kM, [10Ka3ajao MeHIIe
BigxuneHHs uukiy EDUC Big ¢pakTuuHUX YMOB eKcIulyaTtauii aBTomo6ins: 0,196 1,/100 kM, abo 2,88 %, NOpiBHSHO 3
0,660 1/100 kM, a60 10,39 %, o NEDC. Lle ninTBepKye BUILY PENlpe3eHTaTUBHICTh pO3PO6IEHOr0 LIUKITY 32
[TOKa3HUKOM IaJIMBHOI EKOHOMIYHOCTI SIK CKJIaZoBOi eHeproedeKTUBHOCTI. HaykoBa HOBU3HA OTPUMAHUX
Pe3yJbTaTiB MOJISITae B TOMY, 10 BIIEpIIE PO3PO06JIEHO Ta €KCIIEPUMEHTAIBHO peasli3oBaHo Niaxin 1o popmyBaHHs
MiCBKOTO BUITPOOYBAJILHOTO i3/10BOrO LIMKILY, IKUI 6a3yeThCs Ha CHHXPOHHOMY 300pi Ta yHidikalii KiHeMaTuYHUX
IapaMeTpiB Pyxy i peskuMiB po6OTH CHJIOBOI YCTAaHOBKY TPAHCIIOPTHOTO 3aC00Y B peasbHUX MiChKUX YMOBax
ekciutyaTanii. Po3po6sieHo MeTonuKy popMyBaHHS BUIIPOOYBaJIbHUX i3[0BUX LIMKIIIB, SIKa Ilepefdayae CTBOPEHHS
€KCIIEPMMEHTAJIbHOI 623U JAaHUX 3 ypaxyBaHHSM J0OOBOI Ta TMKHEBOI BapiabesIbHOCTI MiCbKOTO PYXY, CTPYKTYPHY
I€KOMIIO3U1Iil0 3anuciB, GOPMYBaHHS 6i61I0TEKM TUIIOBUX €JIEMEHTIB i CTAaTUCTUYHUI CUHTE3 NPOQiso
«4yac-IBUIKICTb». Habynu momanbuioro po3BUTKY MifIXOAU IO OOIPYHTYBaHHS CKJIaly TapaMeTpiB PyXy Ta PeKUMIB
POOOTH CUJIOBOI YCTaHOBKY, IIPUIATHUX IJ1s1 CUHTE3Y MiCbKOT'0 BUNIPOOYBaJIbHOTIO LIMKIY. [TpakTH4He 3HaYeHHs
OJIEP>KAaHUX PEe3YJIbTaTiB MOJISITa€ B MOXKJINBOCTI BUKOPUCTAaHHS PO3p06JI€HOI METOIMKY, BUMiPIOBAJIbHO-
PEECTPYIOUOTO KOMILIIEKCY, AITOPUTMIB aBTOMATHU30BaHOI 0OPOOKH eKCIIepUMEeHTaNbHUX JaHux i uukiny EDUC nis
J1abOPaTOPHOTO OLiHIOBAHHS MTAJIMBHOI EKOHOMIYHOCTI, eHeproeeKTUBHOCTI Ta €KOJIOTiYHUX TTOKA3HUKIB
TPaHCIIOPTHUX 3aC00iB B YMOBaX, HaOIDKEHUX 10 PeajlbHOI MiChKOI eKcIlTyaTallii. 3alrporloHOBaHUM MifXid MOXe
OyTy afanTOBaHUM [1J14 iHIIAX MApUIPYTiB, MiCT, KATETOPill TPAHCIIOPTHUX 3aCO0IB i yMOB PyXy 32 YMOBHU
dbopmMyBaHHS BiANOBITHOI eKCIIepUMEHTaIbHOI 6a3u JaHux. OTpUMaHi pe3yabTaTi MOXYTbh OYTH BUKOPUCTAaHI
HayKOBUMM yCTaHOBaMHU, BUIIPOOYBaJIbHUMU J1ab60paTOPisSiMY, iH)KEHEPHUMHU IIiIpO3isIaMy Ta B OCBITHbOMY
IIpoLieCi Mif| Yac MiATOTOBKU (paxiBLiB aBTOMOOIJIBHOTO ¥ TPAHCIIOPTHOTO MPOQiso. JJOCTOBIpHICT OTPMMaHUX
Pe3yJIbTaTiB MiATBEPAXYETHCSI BAKOPUCTAHHSIM HaTyPHUX €KCIIEPUMEHTAIbHUX JAHUX, CHHXPOHHOIO PEECTpaLli€elo
IapaMeTpiB pyxy Ta pobOTH CUJIOBOI yCTaHOBKM, aBTOMATHU30BaHOI0 0OPOOKOI0 YaCOBUX PSiTIiB, CTPYKTYPHOIO
kiacudikalielo pexXuMiB pyxy, BU3HAUEHHSIM (PaKTUYHUX KOe(illieHTiB JOPO>KHbOIO HABAHTAXKEHHS Ta
JIabOpaTOPHUM BiITBOPEHHSIM LIMKJIB B OAHAKOBUX YMOBax. [loefHaHHS HATYPHUX i CTEHIOBUX NOCIiIKEHb
3a0e31e4ynso obrpyHTOBaHiCTh OPiBHIHHS po3pobseHoro uukiay EDUC 3i cranpaptusoBaHum nukiom NEDC.
KiiouoBi cy10Ba: TpaHCIIOPTHUH 3aCi0, IBUTYH, i3[I0BUI LIMKJI, EHEProe(eKTUBHICTb, IPUCKOPEHHS, [1aJIUBHA
€KOHOMIYHICTb, €KOJIOTIYHi I0Ka3HMKHU, LUK PyXY, IIBUIKICTb PyXY, EHEPreTUYHi TI0Ka3HUKU, aBTOMOOIJIb, BUTPATa

[ajvBa, NapaMeTpH PyXy, PeXKUM pOOOTH, PyX TPAHCIIOPTHOTO 3aCO0Y, raJlbMyBaHHSL.

2. The dissertation is devoted to solving an applied scientific problem related to the development of a driving test
cycle for assessing the energy efficiency and environmental performance of vehicles on the basis of experimental
data obtained under real operating conditions. The relevance of the topic is determined by the fact that road
transport is a significant source of energy consumption, greenhouse gas emissions and pollutant emissions in the
urban environment, while actual fuel economy and environmental indicators depend not only on vehicle design
but also on traffic conditions, the structure of traffic flow, the frequency of stops, accelerations and decelerations,
idling time and powertrain operating modes. The study shows that standardized laboratory driving cycles provide
comparability of test results and remain an important tool for certification and research assessment of vehicles. At



the same time, such cycles do not always sufficiently reproduce the operating conditions typical of a specific urban
environment. Large cities are characterized by frequent stops, uneven traffic, delays, a high share of transient
regimes, changes in speed ranges and repeated acceleration and braking. A mismatch between the structure of a
test cycle and actual driving regimes may lead to differences between laboratory and real-world fuel consumption
and pollutant emissions. Laboratory reproduction of the EDUC and NEDC cycles was carried out on a chassis
dynamometer under identical conditions. The tests showed that the EDUC cycle resulted in higher fuel
consumption and most environmental indicators compared with NEDC. Fuel consumption increased from 6.35 to
6.814 L /100 km, i.e. by 0.464 L /100 km or 7.31%. COn emissions increased from 154.77 to 186.69 g /km, or by 20.62%;
CO emissions increased from 167.72 to 319.61 mg/km, or by 90.56%; NOx emissions increased from 422.63 to 518.10
mg/km, or by 22.59%; and the combined THC + NOx indicator increased from 459.70 to 556.70 mg/km, or by
21.10%. These results confirm the higher sensitivity of the EDUC cycle to real urban driving conditions. A
comparison of fuel consumption under laboratory and road conditions demonstrated the closer correspondence
of the EDUC cycle to actual vehicle operation compared with NEDC. Fuel consumption was 6.35 L /100 km for
NEDC, 6.814 L /100 km for EDUC and 7.01 L /100 km during real-world road tests. The difference between EDUC
and the road tests was 0.196 L /100 km, or 2.88%, whereas the difference between NEDC and the road tests was
0.660 L /100 km, or 10.39%. This confirms the higher representativeness of the developed cycle in terms of fuel
economy as a component of energy efficiency. The scientific novelty of the obtained results consists in the first
development and experimental implementation of an approach to forming an urban driving test cycle based on the
synchronized acquisition and unification of vehicle kinematic parameters and powertrain operating regimes under
real urban operating conditions. A methodology for forming driving test cycles has been developed, including the
creation of an experimental database with consideration of daily and weekly variability of urban traffic, structural
decomposition of records, formation of a library of typical elements and statistical synthesis of a speed-time
profile. Approaches to selecting motion and powertrain parameters suitable for the synthesis of an urban driving
cycle and for assessing vehicle energy efficiency and environmental performance have been further developed.
The practical significance of the results lies in the possibility of using the developed methodology, measurement
and recording system, automated data processing algorithms and the EDUC cycle for laboratory assessment of fuel
economy, energy efficiency and environmental indicators of vehicles under conditions close to real urban
operation. The proposed approach can be adapted for other routes, cities, vehicle categories and traffic
conditions, provided that an appropriate experimental database is formed. The results can be used by scientific
institutions, testing laboratories, engineering units and in the educational process for training specialists in
automobile and transport fields. Keywords: vehicle, engine, driving cycle, energy efficiency, acceleration, fuel
economy, environmental performance, speed, energy performance, exhaust emissions, car, deceleration, fuel

consumption, driving parameters.
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3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocCTi Npo HayKOBOT0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Koe6aceHnko Cepriit Bosogumuposuy

2. Sergii Kovbasenko

KBasigikamis: . r. u., npodecop, 05.05.03

InenTudikarop ORCID ID: 0000-0002-7309-8200

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TPAHCTIOPTHUMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: By M. OmensHosuya-TlaBnenka, Kuis, 01010, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CimoHeHko BiTtamniit BacunboBuya

2. Vitalii Simonenko

KBasigikamis: . t. n., mouent, 05.22.20

InenTudikarop ORCID ID: 0000-0002-7556-069X

JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMil TPAHCIIOPTHHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micuesﬂaxo,rm(eHHﬂ: ByJ. M. OMengHoBuya-IlaBneska, Kuis, 01010, YkpaiHa

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Capaes Osnekciit BikropoBr4

2. Oleksii V. Saraiev

KBasigikanis: 1. 1. u., npodecop, 05.22.02
InenTudikarop ORCID ID: 0000-0001-6582-560X
JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOM: XapKiBChbKMil HAlliOHANBHUI AaBTOMOGITLHO-IOPOSKHii

yHiBepCUTET

Kopg 3a €IPIIOY: 02071168

Micuesnaxon)KeHHﬂ: ByJIL. SlpocnaBa Mygporo, XapkiB, XapkiBcekuil p-H., 61025, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. InbyeHKko AHAPINA BosogumupoBuy

2. Andrii Ilchenko

KBasigikamis: . t. u., gouent, 05.22.20

InenTudikarop ORCID ID: 0000-0001-7927-8745

JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [ToJ1iChbKMIl HALIOHAIBHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 00493681

Micue3HaxoaKeHHS: 6ynbsap Crapuii, Xuromup, JKutomupcebkuii p-H., 10008, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Ilroman Muxosa ITaBnoBu4

2. Mykola Tsiuman

KBasigikamnis: . r. u., mpodecop, 05.05.03

InenTudikarop ORCID ID: 0000-0003-2537-8010



HoparkoBa iHpopmauist: 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

MicueSHaxo,vieHHﬂ: ByJ1. M. OmensinoBuya-IlaBnenka, Kuis, 01010, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. IlongkoB BikTop Muxainosuy

2. Viktor M. Poliakov

KBasigikamis: . . u., gouenr, 05.22.02
InenTudikarop ORCID ID: 0000-0001-7042-3066

JoparkoBa indopmanist: https://www.scopus.com/authid /detail.uri?authorld=58106605700;
https: / /www.webofscience.com /wos /author /record /36971592

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicueSHaxo,vieHHﬂ: ByJ1. M. OmensinoBuya-IlaBnenka, Kuis, 01010, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

Biacue IpizBue Im's I10-6aThKOBI Tyrapesuy Opiit deopociiiosny
TOJIOBH paju

Biacue IlpisBume Im's I1o-6aThKOBI Tyrapesuy IOpiit ®eonociiiosuy
TOJIOBYIOYOTO Ha 3acCimaHHi

BignosigasnbHuii 3a Ili,uI‘OTOBKy IBanymko Osiekcanap MukosiaiioBuy
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TersHa AHaTosiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




