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Pedepar:

1. Incepratiiina po6oTa IIPUCBIYEHA BUPILIEHHIO aKTYaJIbHOI HAYKOBO-TEXHIYHOI 3a1a4i, ITOB’S13aHO]I 3 BILJIMBOM
pTan, p p p M y Aadi,

BOJIHEBHUX J0OABOK Ha pOOOTY 6€H3MHOBUX ABUTYHIB Y CKJIaZi riOpUIHUX CUJIIOBUX YCTAHOBOK 3 METOIO 3HIKEHHS

BUKUiB COD Ta NifBUIIEHHS IAJTMBHOI €(PEKTUBHOCTI. AKTYaJIbHICTh TEMU 00YMOBJIEHA IT100a/IbBHUMH €KOJIOTIYHUMU

BUKJIMKaMU, 30KpeMa HEOOXiIHICTIO 3MEHIIEHHS] HETaTUBHOTO BILIMBY aBTOMOOIJIbHOTO TPAHCIIOPTY Ha OBKi/IIS

IIJISIXOM JeKapOoHi3allii ABUTYHiB BHYTPIIIHbOTO 3ropsiHHS. O6’eKT NOCiIKEeHHS — IIPOLIECH 3TOPSIHHS, BUKUAU

LIKiJJIMBUX PEYOBUH Ta AeKapOOHi3allis CUI0BUX YCTAHOBOK Ha3€MHOT0 TpaHCNopTy. [IpeameT nociipKeHHs —

€(EeKTUBHICTb CUJIOBUX YCTAHOBOK Ha3€MHOTO TPAHCIIOPTY B ACIEKTI JeKapOoHi3allii, 30Kpema IIJIIXOM



3aCTOCYBaHHS J003aBOK BOJHIO 0 OCHOBHOT'O NayInBa. MeTolo AucepTaLiiiHOi pOGOTH € aHasli3 Ta OOIPyHTYBaHHS
BHUOOPY Cy4acHOI CUJIOBOI YCTAHOBKYM Ha3€MHOT'O TPAHCIIOPTY LIJISIXOM KOMIIJIEKCHOT'O OLIiHIOBaHHSI TEXHIKO-
€KOHOMIYHMX, €KOJIOTIYHUX Ta eKCIUlyaTalillHuX XapaKTepUCTUK 3315 MiJBUIEHHS eHeproeeKTUBHOCTI Ta
3MEHIIEHHS WIKiJJIMBOrO BIIUBY HA HABKOJIMIIHE CEPENOBUILE. Y BCTYIIi OOIPYHTOBAHO aKTya/IbHICTh IIPOGJIEMU
BukuziB CO2 Bifi HA36MHOTO TPAHCIIOPTY Ta BUCBITJIEHO ii BAXKJIMBICTD, IKa 06YMOBJIEHA I7106a7IbHUMU
€KOJIOTIYHUMU BUKJIMKaMU, 30KpeMa HeoOXiJHICTIO 3MEeHIIeHHS] HEraTUBHOTO BIIJIMBY aBTOMOOIZIbBHOTO TPAaHCIIOPTY
Ha JIOBKIJIJIS IIJISIXOM J,eKapOOoHi3allii ABUTYHIB BHYTPIilIHbOI'O 3TOPSIHHA. AHAJIi3YI04M Cy4aCHUI CTaH pO3pOOOK B
cdepi TPaHCIOPTHUX CUJIOBUX YCTAaHOBOK, BU3HAUEHO, 10 iCHYIOUi pillleHHS HE 3aBX[U 3[4aTHi 3a0€3MeYnTr
ONITUMAJIbHi [I0Ka3HMKY €KOJIOTIYHOCTI Ta MaJMBHOI eKOHOMIYHOCTI, 0COGIMBO B YMOBax 3pOCTal04yoi KiJIbKOCTi
Ha3eMHOI'0 TPAHCIIOPTY B CBiTi. Y epiIoMy po3ziji IpoBefeHo aHali3 MpobseM Ta IePCIeKTUB PO3BUTKY CUJIOBUX
YCTaHOBOK Ha aBTOMOOiJIBHOMY TPaHCNOPTI. JlOCIIiIPKEHO CBiTOBi TeHIEHIIii IaTEHTYBAHHS B rajly3i aBTOMOOIIbHUX
CUJIOBUX YCTAHOBOK, OLIiHEHO piBeHb BUKKAIB COD y HaBKOJIMIIHE CEPENOBULIE, TA POIJISHYTO MOKJIUBOCTI
BHUKOPHMCTaHHS BOJHIO SIK JO0aBKY [0 NaJIMBa /1J151 SMEHUIeHHs WIKiNIMBUX BUKUIB. BusHaueHo BIinB (i3uko-
XiMIYHMX BJIACTMBOCTEN BOJHIO HA €(PEKTHUBHI IOKa3HUKY POOOTHU ABUTYHA. Y IPYrOMY PO3[ijli IPeICTaBIeHO
PEe3yJIbTaTU €KCIIEPUMEHTAJIBHUX JOCTiIKeHb. ONUCAaHO METOJIUKY ITPOBENIEHHS €KCIIEPUMEHTIB, TOPSA0K
BUIIPOOYBaHb Ta IIOOYZOBAHO 30BHIIIHIO MBUIKICHY XapaKTepPUCTUKY IBuryHa 447,6 /6,6. V TpeTboMy po3zii
PO3p0o06JIeHO MaTeMaTUYHY MOJiesIb pobo4oro npotiecy apuryHa 447,6 /6,6, mo npaijoe Ha 6€ H3MHO-BOJHEBI
cyMimli. BusHayeHo nudepeHLiliHi PiBHSIHHS MPOLECiB MAaCOOOMIHY i TENI00OMiHY, BU3HAYEHO TeII0Pi3nyHi
BJIACTMBOCTI ITaJINBHOI CyMillli, 3aIIpOIIOHOBAHO eMIIipuyHi 3ajyiexkHocTi Mogeri LI. Bibe, 3Moie1b0BaHO MpoLiec
3TOPSIHHA Ta ileHTU(IKOBAHO MaTeMaTUYHY MOJIeJIb 32 €KCIIEpUMEHTAIbHUMU JaHUMU. Y 4YeTBEPTOMY PO3Lii
POBIJISIHYTO peasizallilo KoHLenii fekapboHi3allii TpaHCIIOPTHUX CHUJIOBUX YCTAHOBOK, 1110 NPALIOI0Th HA CyMillli
BOJHIO Ta TPAAULIIMHOrO NaJbHOTO. 3aPOIIOHOBAHO CTPYKTYPY Ta PEXKUMU POOOTHU TiGPUIHOI CUIOBOI yCTAHOBKH,
mopudikario gBuryHa iy pob0Ty Ha Takiil MaJuBHIN cymili Ta oLiHeHO eeKTUBHICTb BIIPOBAIPKEHHS [IUX
TEXHOJIOTI! y IPaKTUYHE BUKOPUCTAHHS. ¥ II'SITOMY PO3[iJli MPeLCTaBle€HO Pe3yIbTaTh PO3PaXyHKOBUX JIOCIIi/IKEHb.
BrKOHaHO aHasi3 XxapakKTepUCTUK poboTu aABuryHa 447,6 /6,6, po3paxosano i3gosuit nukia NEDC g
KOHLENTYaJIbHOI CXeMHU riOprIHOi CUI0BOi ycTaHOBKU. OTpUMaHi pe3yJsbTaTy 4O3BOJISIIOTh OL[iHUTH NOTEHLiliHE
3HIKeHHs BUKUiB COD Ta NifiBUIeHHS NaJMBHOI ePeKTUBHOCTI IIpY BUKOPUCTAHHI BOJHIO Y CKJIAJ [1ajIuBHOI
cyMimli. BcTaHOBJI€HO, 1110 3alIpONIOHOBAHI pillleHHs! [03BOJISIOTh IOKPAIMTH [1aJIMBHY €KOHOMIUHICTb Ta
€KOJIOTiuHiCTb 6eH3MHOBOTO ABUryHa 447,6 /6,6 y ckiazi riopuiHoi CUI0BOi yCTaHOBKU. TakoX HaBeeHi
y3araJibHeHHS Ta peKOMeHJallii 070 BUKOPUCTAaHHS Pe3yJIbTaTiB IUCePTaLiiiHOi po60TH. Y BUCHOBKAaX HaBeJeHO
OCHOBHi pe3yJIbTaTy HayKOBOi poOOTH 111010 BUPIllI€HHs [I0CTaBJIEHUX HAYKOBUX 3a/1a4 JOCiI)KeHHs. Y noJaTKax
HaBeJIEHO CIIMCOK Iy6JliKalliil 3m00yBaya 3a TEMOIO AUcepTallii, GparMeHT TEKCTY IPOrPaMM PO3PAXYHKY i37J0BOTO
uukiay NEDC, a TakoK, akTH BIIPOBAIKEHHS Pe3yJIbTaTiB JUCepTaLiiiHOi po60TH Ta KOIisl 3asiBKM HA KOPUCHY

MOJEb.

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 COo 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.
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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1. JleBTepoB AHTOH MuxannoBuy

2. Anton M. Levterov

KBasigikamis: k.1, c.H.c., 05.05.03
ImenTudikarop ORCHID ID: 0000-0001-5308-1375
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT EHEPreTUYHUX MalIUH i cucteM im. A. M. TlizropHoro

HanjjonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534570

Micue3HaxoaKeHHS: ByJ1. KomyHanbHUKIB, 6ya. 2/10, XapkiB, XapKiBcbkuil p-H., 61046, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuit

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IInnvoB Bonogumup OJsieKcaHapOBUY

2. Volodimir O. Pylyiv

KBasigikamis: g.1.1., npodecop, 05.05.03
InenTudikarop ORCHID ID: 0000-0002-3185-1604
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupninyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. CaByeHKO AHaTOJIi# BikTOpOBUY
2. Anatolii V. Savchenko

KBasigikamis: . . 1., 05.05.03
InenTudikarop ORCHID ID: 0000-0003-2328-9065



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOM: HauioHanbHuii TexHIYHMIA yHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Koz 3a €JIPIIOY: 02071180

Micuesnaxo,r.perHﬂ: ByJ1. Kupnnuoga, 6yz. 2, Xapkis, XapKiBcbKuil p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peeCTpallilo HAayKOBOIi

OisIIBHOCTI

Txayyk Mukosia AHaTOINOBUY

Tkauyk Mukosia AHaTOJiOBUY

Mimenko Mukura Tumodiriosuy

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



