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1. Inceprauifina po60Ta IPUCBIYEHA BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHOI 3a/1a4i, IOB'SI3aHOI 3 BIJIUBOM
BOJHEBUX J00ABOK Ha pOOOTY 6€H3MHOBUX ABUTYHIB Y CKJIaZi riOpPUIHNX CUJIOBUX YCTAHOBOK 3 METOIO 3HIKEHHS
BUKUiB COD Ta NifBUIeHHS NaJUBHOI ePeKTUBHOCTI. AKTYaJIbHICTh TeMU 00YyMOBIIEHA I7100a/IbHUMU €KOJIOTIYHUMU
BUKJIMKaMH, 30KPeEMa HEeOOXiHICTIO 3MEHIIEHHS HETaTUBHOTO BIVIUBY aBTOMOOIJIBHOTO TPAHCIIOPTY Ha JOBKIJJIS
MIJIIXOM JeKapOoHi3allii ABUTYHiB BHYTPIIIHBOTO 3ropsiHHS. O6’eKT NOCTiIKeHHS — IPOLIeCH 3TOPSIHHS, BUKUAU
IIKiJIMBUX PEYOBYH Ta AeKapOOHi3allis C1I0BUX YCTAHOBOK HA3eMHOT0O TpaHCHOpPTy. [IpeameT nociimKeHHs ~
e(EeKTUBHICTb CUJIOBUX YCTAHOBOK Ha3€MHOTO TPAHCIIOPTY B ACIEKTi feKapOoHi3allii, 30Kpema IIJISIXOM
3aCTOCYBaHHS JOOABOK BOJHIO O OCHOBHOTO NaMBa. MeTO0 qucepTaliiHoi poOOTH € aHasli3 Ta OO PYHTYBaHHS
BHOOPY Cy4acCHOI CUJIOBOI yCTAHOBKHM HAa3€MHOTO TPAHCIIOPTY LIJISIXOM KOMIIJIEKCHOTO OLIiHIOBaHHSI TEXHIKO-

€KOHOMIYHUX, €KOJIOTIYHUX Ta eKCIUIyaTaliliHUX XapaKTepUCTUK 331151 MiJBUIIEHHS eHeproeeKTUBHOCTI Ta



3MEHIIEHHS WKiJJIMBOTO BIINBY Ha HABKOJIMIIHE CEPenoBUlle. Y BCTYIIi OOIPYHTOBAHO aKTyasIbHICTb IPOGIEMU
BukuaiB CO2 Bif HA3eMHOT'O TPAHCIIOPTY Ta BUCBITJIEHO ii BXXJIUBICTD, sIKa 06YMOBJIEHA ITI00aJIbHUMU
€KOJIOTIYHUMU BUKJIMKaMU, 30KpeMa HeoOXiJHICTIO 3MEHIIEHHS] HEraTUBHOTO BIIJIMBY aBTOMOOIJIbBHOTO TPAHCIIOPTY
Ha JIOBKIJIJISl IIJISIXOM J,eKapOOHi3allii ABUTYHIB BHYTPIlIHbOI'O 3TOPSIHHS. AHAJIi3YI04M Cy4aCHUM CTaH PO3POOOK B
cdepi TpaHCTIOPTHUX CUJIOBUX YCTAHOBOK, BU3HAYEHO, 110 iCHYIOYi pillleHHS He 3aBXXAU 3[aTHi 326e31eYnTH
ONTUMAJIbHi [I0Ka3HMKY €KOJIOTIYHOCTI Ta MaJuBHOI €KOHOMIUYHOCTI, 0COGIMBO B YMOBax 3pOCTal0yoi KiJIbKOCTi
Ha3eMHOI'0 TPAHCIIOPTY B CBIiTi. Y epIIoMy po3ziji NPOBEeAEHO aHali3 MpobseM Ta NEPCIEKTUB PO3BUTKY CUJIOBUX
YCTaHOBOK Ha aBTOMOGIIBHOMY TpaHCNOPTi. JOCipKeHo CBiTOBI TeHIeHIIii TaTeHTYBaHHS B rajy3i aBTOMOGIIbHUX
CUJIOBUX YCTAHOBOK, OL[iHEHO piBeHb BUKUIB COD y HABKOJIUIIHE CEPENOBULIE, TA PO3IJISHYTO MOKJIUBOCTI
BUKOPUCTAHHS BOJHIO SIK TOOGABKY 10 MajuBa JJisl BMEHIIeHHS IKiNJIMBUX BUKUAIB. BUu3HayeHo BIuB Qi3uKko-
XiMIYHMX BJIACTMBOCTEN BOJHIO HA €(DEKTHUBHI IOKAa3HUKM POOOTU ABUTYHA. Y IPYrOMY PO31ijli IPeICTaBIE€HO
PE3YJIbTaTU €KCIIEPUMEHTAJIBHUX JOCIiIKeHb. ONKNCAaHO METOJIMKY ITPOBENIEHHS €KCIIEPUMEHTIB, TIOPSA0K
BUIIPOOYBaHb Ta I10OYZ0BAaHO 30BHIIIHIO MIBUIKICHY XapaKTe€pPUCTUKY IBuryHa 447,6 /6,6. V TpeTboMy po3zii
PO3p06JI€eHO MaTEMAaTUYHY MOJIeJIb poO04YOoro npotiecy apuryHa 447,6 /6,6, mo npaijoe Ha 6€ H3MHO-BOJHEBIN
cyMimti. BusHayeHo nudepeHLiliHi PiBHSIHHS MPOLECiB MAaCOOOMIHY i TEMIO0OMiIHY, BU3HAYEHO TEIIOPi3nyHi
BJIACTMBOCTI ITaJINBHOI CYMillli, 3aIIpOIIOHOBAHO eMIIipuyHi 3ajiexkHocTi mozeri L.I. Bibe, 3Moie1b0BaHO Mpoliec
3TOPSIHHA Ta ileHTU(IKOBAHO MaTEMATUYHY MOJIEJb 32 €KCIIEPUMEHTATIbHUMU JaHUMU. Y 4ETBEPTOMY PO3Lii
PO3IJISIHYTO peasi3allilo KOHLenNii fekapboHi3allii TPaHCIIOPTHUX CHUJIOBUX YCTAHOBOK, 110 NPALIIOIOTh HA CyMillli
BOJIHIO Ta TPAJULiIHOTO NaJIbHOTO. 3alIPOIIOHOBAHO CTPYKTYPY Ta PEXXUMU POOOTHU TiGPUAHOI CUI0BOi YCTAHOBKH,
Mopaudikalito ABUTryHa 1151 pOOOTH Ha Takill MajyBHiN CyMilli Ta oljiHeHO e(eKTHUBHICTh BIIPOBAIKEHHS LINX
TEXHOJIOTI! y IPaKTUYHE BUKOPUCTAHHS. ¥ II'ITOMY PO3[iJli MPeLCTaBI€HO PE3YIbTaTh PO3PAaXyHKOBUX JIOCIIi/IKEHb.
BruxoHaHO aHasi3 xapakTepuCTUK pobotu npuryHa 447,6 /6,6, pospaxoBaHo i3gosuiil uukia NEDC nng
KOHILIENITyaJIbHOI CX€MHU ri6pUAHOI CUJI0BOi yCTaHOBKU. OTpUMaHi pe3ysibTaTh LO3BOJISIIOTh OL[iHUTH IOTEHIliiiHe
3HWKeHHs BUKUAiB COD Ta NifiBUIEeHHS NaJIMBHOI €PEeKTUBHOCTI IIpY BUKOPUCTAHHI BOJHIO Y CKJIAJi [1aJIuBHOI
cyMimli. BcTaHOBJIEHO, 1110 3alIpONIOHOBAHI pillleHHs! 03BOJISIOTh TOKPAIMTHU TaJIMBHY €KOHOMIUHICTb Ta
€KOJIOTiuHiCTb 6eH3MHOBOrO ABUryHa 447,6 /6,6 y ckiazi riopuiHoi CUI0BOi yCTaHOBKYU. TakoX HaBeeHi
y3araJibHeHHs Ta peKOMeHJallii 1110710 BUKOPUCTaHHS pe3yJbTaTiB JUCcepTaliiiHoi po60TH. Y BUCHOBKAaX HaBeJeHO
OCHOBHi pe3yJIbTaTu HayKOBOi pOOOTHU 1010 BUPIlI€HHS [I0OCTaBJIEHUX HAYKOBUX 3a/1a4 JOCiIKeHHs. Y NoJaTKax
HaBe[leHO CIIMCOK ITy6IIiKaniil 3mobyBaya 3a TeMOIo AucepTallii, GparMeHT TeKCTy IIPOrpaMy PO3PaxyHKY i370BOTO
uukiy NEDC, a TakoK, akTy BIIPOBA/I)KEHHSI pe3yJIbTaTiB IUCEePTALiiiHOI pOOOTH Ta KOIIis 3as1BKU HAa KOPUCHY

MOJIEJIb.

2. The dissertation is devoted to solving a pressing scientific and technical problem related to the influence of
hydrogen additives on the operation of gasoline engines in hybrid power plants in order to reduce COn emissions
and increase fuel efficiency. The relevance of the topic is due to global environmental challenges, in particular the
need to reduce the negative impact of road transport on the environment by decarbonizing internal combustion
engines. The object of study is the combustion processes, emissions of harmful substances and decarbonization of
land transport power plants. The subject of the study is the efficiency of land transport power plants in terms of
decarbonization, in particular by using hydrogen additives to the main fuel. The purpose of the dissertation is to
analyze and justify the choice of a modern power plant for land transport through a comprehensive assessment of
technical, economic, environmental and operational characteristics in order to increase energy efficiency and
reduce harmful impacts on the environment. The introduction substantiates the relevance of the problem of CO2
emissions from land transport and highlights its importance, which is due to global environmental challenges, in
particular the need to reduce the negative impact of road transport on the environment by decarbonizing internal
combustion engines. Analyzing the current state of developments in the field of transport power plants, it is
determined that existing solutions are not always able to provide optimal environmental performance and fuel
efficiency, especially in the context of the growing number of land transport in the world. The first section
analyzes the problems and prospects for the development of power plants in automotive transport. Global
patenting trends in the field of automotive power plants are studied, the level of COn emissions into the



environment is estimated, and the possibilities of using hydrogen as a fuel additive to reduce harmful emissions
are considered. The influence of the physicochemical properties of hydrogen on the effective performance of the
engine is determined. The second section presents the results of experimental studies. The experimental
methodology, the test procedure and the external speed characteristic of the 4CH7,6 /6,6 engine are described. In
the third section, a mathematical model of the working process of the 4CH7,6 /6,6 engine, operating on a gasoline-
hydrogen mixture, is developed. Differential equations of mass transfer and heat transfer processes are
determined, the thermophysical properties of the fuel mixture are determined, empirical dependencies of the 1.I.
Wiebe model are proposed, the combustion process is simulated and the mathematical model is identified based
on experimental data. The fourth section considers the implementation of the concept of decarbonization of
transport power plants operating on a mixture of hydrogen and traditional fuel. The structure and operating
modes of a hybrid power plant are proposed, the engine modification for operation on such a fuel mixture is
proposed, and the effectiveness of implementing these technologies in practical use is assessed. The fifth section
presents the results of computational studies. The performance characteristics of the 4CH7.6 /6.6 engine are
analyzed, the NEDC driving cycle is calculated for the conceptual scheme of the hybrid power plant. The results
obtained allow us to assess the potential reduction in COn emissions and increase in fuel efficiency when using
hydrogen in the fuel mixture. It is established that the proposed solutions allow us to improve the fuel economy
and environmental friendliness of the 4CH7.6 /6.6 gasoline engine in the hybrid power plant. Generalizations and
recommendations for using the results of the dissertation are also given. The conclusions present the main results
of the scientific work on solving the research tasks. The appendices include a list of the applicant's publications on
the topic of the dissertation, a fragment of the text of the NEDC driving cycle calculation program, as well as acts
of implementation of the results of the dissertation work and a copy of the application for a utility model.
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IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT eHEePreTUYHUX MaIKH i cuctem im. A. M. TTizropaoro

HaujonanbHoi akagemii Hayk YKpainu

Kopg, 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: Bys1. KomyHanbHuKiB, 6y, 2/10, Xapkis, XapkiBcbkuii p-H., 61046, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. InnpoB Bonopumup OsiekcaHIpOBAY

2. Volodimir O. Pylyiv

KBasigikamis: 1.1, npodecop, 05.05.03
InenTudikarop ORCID ID: 0000-0002-3185-1604
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. CaByeHKO AHaTOJII# BikTOpOBUY

2. Anatolii V. Savchenko

KBasmigikamis: . 1. 1., 05.05.03
InenTudikarop ORCID ID: 0000-0003-2328-9065
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180
Micue3Haxoa>KeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Txauyk MuKosa AHaTosiioBuy
rOJIOBH pagu

BaacHe IlpizBume Im'st II0-6aTbKOBI Trauyk MuKosia AHaTosifHoBIY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnbpHuii 3a Ili,uI‘OTOBKy Mimenko Mukura TumodiitoBuy

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




