O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHH HOMeP: 0825U002939
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 14-07-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lanin Mukona IropoBuy

2. Mykola Panin

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeiaIbHOCTI: 142

Ha3Ba HayKoBOIi CIeiaIbHOCTI: EnepreTnyHe MamHOGY/{yBaHH

lanyss / ralesi 3HaHb. €JIEKTPUYHA iHXKeHepis

OcCBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: J[BUryHn Ta €HEePreTHYHi yCTaHOBKY

Jata 3axucTy: 03-09-2025

CnenianbHICTB 32 OCBIiTOXO: 274 ABTOMOGIIbHUIA TPAHCTIOPT

Micue po6oTu 3400yBayva:
Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOI BY€HOI pagH). PhD 10494
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OMengHoBuua-IlaBnenka, 6ya. 1, Kuis, 01010, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: HanioHanbHUI TPAHCTIOPTHUH yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJ. M. OMengnoBuya-IlaBnenka, 6ya. 1, Kuis, 01010, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHX PYOPHK: 55.42.27.47, 55.42.31, 55.42.01

Tema gucepranii:
1. TToninumeHHs MOKa3HUKIB Cy4acHOro 6EH3MHOBOIO ABUTYHA IIPY POOOTI Ha 3PiKeHOMY Ha(pTOBOMY rasi 06aBKOIO

BOJHEBMICHOTO ra3y [0 IOBITPSIHOTO 3apany
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Pedepar:

1. IBUryHU BHYTPIlIHBOTO 3ropaHHs ([IB3) (IBUryHH 3 icKpoBUM 3amnasntoBaHHsIM ([1313) Ta nu3esi) € OCHOBHUMU
IpKepeJlaMy MexaHiyHOoI eHeprii aBTOMOOIIIB, JOPOXKHIX, MiTAOMHO — TPAHCIIOPTHUX, Oy1iBEJIbHUX,
CiJIbCBKOTOMOAPCHKUX MAIIMH Ta MAlIUH iHIIOTO NpU3HaYeHHs. [IB3 € OCHOBHUMU CIIOKMBAa4YaMU I1aJIVB
Ha(pTOBOrO NOXOKEHHS Ta OJHUMU 3 OCHOBHUX JI)KepeJl 3a0pyAHEHHS HaBKOJIMIIHbOTO cepeioBuina. Haibinbm
IIMPOKOTro 3acToCyBaHHs [IB3 oTpumanu Ha aBTOMOO6iIX. Ha JIerKOBHX aBTOMOOIISIX IEPEBAKHO BCTAHOBJIIOIOTh
[313, B IKMX SIK [1aJINBO BUKOPUCTOBYIOTh 6€H3UH. KijIbKiCTh TaKMX aBTOMOOLIIB B HAIIil iepsKaBi iHTEHCUBHO
3pOCTae, 10 3yMOBJIIOE HEOOXIAHICTh PO3MINPEHHS iX aJMBHOI 623U, 30KpeMa BUKOPUCTaHHSIM aJIbTEPHATUBHUX
Ipkepen eHeprii. ONHUM 3 HaIPSIMiB 3MEHIIEHHS CIIOKMBAaHHS OEH3UHY i PO3MINPEHHS IaJIUBHOI 6a3u
aBTOMOOIJIBHOTO TPAHCIIOPTY € IepeobagHaHHs aBToMo6iiB 3 [I313 11 po6oTu Ha 3pigkeHoMy HadTOBOMY rasi
(3HT). Lleit ra3 oTpUMYIOTH Ipy BUNOOYTKY 1 niepepoobui HadTu sk 1o6ivHui nponykt. 3HI ckiagaeTtses i3 cymini



rasis nponany i 6yrany. Bukopucranns 3HI' 115 )XuBjIeHHS IBUTYHIB B YKpaiHi 3pocTae BUCOKMMU TEMIIAMU, 110
[IOB'sI3aHO 3 6araTbma IepeBaramu JJaHOTO 11aJIMBa B [TOPIBHSHHI 3 IHIIMMU aJbTePHATUBHUMU aJIMBaMU, 30KpeMa:
3MEHIIEHHs BUTPAT Ha MaJIMBO B €KCILTyaTallil; MOXKJIMBICTh BCTAHOBJIEHHS ra300aJI0HHOrO 00J1ajHaHHS 06€3 3MiH B
OCHOBHUX CHCTE€Max JIBUTYHA; 3MEHIIEHHS KOHLIEHTPALlill NeBHUX 3a0pyJHIOBAJILHUX Ppe4oBUH (3P) B
BianpanpoBaHux rasax (BI'). OcHoBHuM Henosikom 3HI npy BUKOPUCTaHHI Ha TPAHCIIOPTI € [iesKe MifBUIEeHHS
00'€eMHOI BUTpaTy NajiMBa B IOPiBHSHHI 3 6eH3nHOM (Ha 10-15 %). Binomi psip, HanpsiMiB NoJliniieHHs aJuBHO]
€KOHOMIYHOCTI i €KOJIONYHUX NOoKa3HUKiB JI313. OkpeMy IpyIly CKIaJaloTh HaIPSIMUA HallpaBJieHi Ha
iHTeHCcUiKaLilo IpoLecy 3ropaHHs NOOABKOIO aKTMBYIOUYMX Ta3iB [0 MOBITPSIHOTO 3apsny ABUTyHA. OIHMM 3 TaKUX
rasis, BIJIMB SIKOTO IOCUTH TIIMOOKO [OCiIpKeHu 3a pobotu [I313 Ha 6eH3uHi, € BogHeBMicHUI ra3 (H2 /02), skui
CKJIaIA€ThCS 3 MOJIEKYJI i aTOMIB BOIHIO i KUCHIO. [laHWI1 HAMIPSM € JOBOJII IIEPCIIEKTUBHUM, OCKIJIbKY BiH He
noTtpebye 3MiHM KOHCTPYKIIi ABUTyHA i 1OrO MOXKHA JIETKO peasli3yBaTU B yMOBax ekcryaTauii. [llnpokux
IOCJIiIKeHb 110 BIIMBY N06aBKY BOGHEBMICHOIO ra3y Ha IOKa3HuKU po6oTu 1313 npu Bukopucransi 3HI He
npoBonuan. ToMy BU3HaY€HHS MIJISIXiB paljioHaJIbHOIO BUKOPUCTaHHS 106aBOK BOAHEBMICHOI'O Ta3y 10
IIOBITPSAHOTO 3apAny 313 e akTyasbHOI0 HAYKOBO — TEXHIYHOIO 3ama4deto. OfuH 3 HaNpsIMiB BUPIlEHHS Liiel 3a7ad4i, a
caMme BIUIMB J006AaBKU BOJAHEBMICHOTO rasy 10 NOBIiTpsiHOTO 3apsay 313 3a po6otu Ha 3HI' Ha eHepreTuyHi, NaauBo-
€KOHOMIYHI i eK0JIOriYHi MOKa3HUKHY JOCIiIKyBaIu B poOoTi. [Ipy 1ibOMy IIPOBOAUIIN [TOPIBHSIHHS [10Ka3HUKIB
IBUI'YHA 33 pOOOTH B Pi3HUX WBUIKICHUX | HABAaHTAXKyBaJIbHUX PEXKMMax i aBTOMOO1JISI B PycCi 32 pe>XMMaMU i37J0BOTO
uuKIy npu BukopucranHi 3HI i 6eH3uny. Lle 1ano MOXKIMBICTb IEPEBIPUTU JOCTOBIPHICTh OTPUMAaHUX PE3YJIbTATIB
MIOPiBHSIHHSIM PO3PAaX0OBAaHMX MIOKA3HUKIB aBTOMOOIJIS 3 10r0 TEXHIYHMMU XapaKTepucTukamu. Kio4osi cyioBa:
di3uKo-xiMiuHi BaCTUBOCTI, IponaH-0yTaH, ajlbTePHATUBHI [1aJIMBa, €KOJIOTIYHi IOKa3HUKY, TI0JliHOMiaIbHi Mogeri,
IIOTY>KHICTb, BUKUM, CKJIA]] CyMillli, IBUTYH 3 iCKPOBUM 3alajl0OBaHHSM, BOJHEeBMicHuUi ra3 H2 /02, nanuBHa

eKOHOMi‘IHiCTb, ereKTPIBHiCTb, iS,ILOBI/Iﬁ TUKII, BI/IpO6HI/II_LTBO CUHTE3-Ta3dy, JOPOXHE HABAHTAKE€HHS.

2. Internal combustion engines (ICE) (spark ignition engines (SIE) and diesels) are the main sources of mechanical
energy for automobiles, road, lifting and transport, construction, agricultural and machines for other purposes.
ICEs are the main consumers of petroleum fuels and one of the main sources of environmental pollution. ICEs are
most widely used in automobiles. Passenger cars are mainly equipped with SIEs, which use gasoline as fuel. The
number of cars in our country is growing rapidly. Therefore it is necessary to expand the fuel base, so we could use
alternative energy sources. A possible way to reduce gasoline consumption and expand the fuel base of road
transport is to re-equip vehicles with LPG to run on liquefied petroleum gas (LPG). This gas is obtained as a by-
product during the oil extraction and processing . LPG is a mixture of propane and butane gases. In Ukraine the
use of LPG to power up engines is growing rapidly, which is associated with many advantages of this fuel
compared to other alternative fuels, in particular: reduced fuel costs in operation (approximately 1.5 times); the
ability to install gas-filled equipment without significant changes of the main engine systems; reduced
concentrations of certain pollutants in exhaust gases (EG). The main disadvantage of LPG for transport is a slight
increase in volumetric fuel consumption compared to gasoline (by 10-15%). There are a number of ways to improve
fuel efficiency and environmental performance of LPG. A separate group consists of directions aimed at
intensifying the combustion process by adding activating gases to the engine air charge. One of such gases, the
effect of which has been studied quite deeply during the operation of SIE on gasoline, is hydrogen-containing gas,
which consists of molecules and atoms of hydrogen and oxygen. This direction is quite promising, since it does not
require changing the engine design and can be easily implemented in operating conditions. Extensive studies on
the effect of hydrogen-containing gas additives on the performance of SIE when using LPG have not been
conducted. Therefore, determining ways to rationally use hydrogen-containing gas additives to the air charge of
SIE is an urgent scientific and technical task. One of the directions for solving this problem, namely the effect of
hydrogen-containing gas additives to the air charge of SIE when operating on LPG on energy, fuel-economic and
environmental indicators, was studied in the work. At the same time, a comparison of engine and vehicle
performance in motion according to driving cycle modes when using LPG and gasoline was carried out. This made
it possible to verify the reliability of the results obtained by comparing the calculated indicators of the car with its
technical characteristics. Key words: physical-chemical properties, propane-butane, alternative fuels,



environmental indicators, polynomial models, adequacy, emissions, mixture composition, spark ignition engine,
hydrogen-containing gas H2 /02, fuel economy, efficiency, driving cycle, synthesis gas production, road load.
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