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Pedepar:

1. IBUryHM BHYTPilIHBOTO 3ropaHHs ([I1B3) (IBUryHU 3 iCKpOBUM 3ananoBaHHsaM ([1313) Ta nusesi) € OCHOBHUMU
IpKepeslaMy MexaHiuyHOoi eHeprii aBToMOOIIB, JOPOXKHIX, MiIOMHO — TPAaHCIIOPTHUX, OyliBEJIbHHUX,
CiZIbCPKOTONOAAPCHKUX MAIIMH Ta MAIMH iHIIOro Npu3HadyeHHs. [IB3 € OCHOBHUMU CIIOKMBayaMu NajIuB
Ha(TOBOTO MOXOIKEHHS Ta OOHUMU 3 OCHOBHUX JKepeJl 3a0pyJHEHHS] HaBKOJIUIIHBOTO cepenoBulla. Hanbinbu
IIMPOKOTO 3acTocyBaHHs [IB3 oTpumanu Ha aBToMOO6isX. Ha J1erkoBrx aBTOMOOISIX IIePEeBaskKHO BCTAHOBJIIOIOTh
[1313, B sIKUX 5IK [1aJIMBO BUKOPUCTOBYIOTh 6€H3UH. KijIbKiCTh TaKMX aBTOMOO1JIIB B HallIill lepKaBi iHTEHCUBHO

3POCTaE, 10 3yMOBJIIOE HEOOXiAHICTh PO3MUPEHHS iX MMAJMBHOI 623K, 30KpeMa BUKOPHUCTAaHHSIM aJbTePHATUBHUX



Ikepes eHeprii. OIHUM 3 HaIPSIMiB 3MEHILIEHHS CIIOKMBAHHS OEH3UHY i PO3MINUPEHHS IaJIUBHOI 6231
aBTOMOOIJIBHOTO TPAHCIIOPTY € IepeobagHaHHs aBToMo6iiB 3 [I313 11 poboTy Ha 3pigkeHoMy HadpTOBOMY rasi
(3HT). Lleit ra3 oTpUMYIOTh I1pY BUNOOYTKY 1 nepepobui HadTu 5K 1o6iyHui nponykt. 3HI cknagaeTtsbes i3 cymimi
rasis rponany i 6yrany. Bukopucranns 3HI' 11 )XvBJIeHHS IBUTYHIB B YKpaiHi 3pOCTae BUCOKAMU TEMIIaMHU, IO
IIOB’13aHO 3 6araTbMa IepeBaramu JAaHOTO IalKBa B IOPiBHSIHHI 3 iHIMMU aJbTEPHATUBHUMU NAJIMBAMU, 30KpEMa:
3MEHIIEHHS BUTPAT Ha MaJIMBO B €KCILTyaTallil; MOXKJIMBICTh BCTAHOBJIEHHS ra300aJI0HHOTO 00J1afjHaHHS 6€3 3MiH B
OCHOBHUX CHCTE€Max JIBUTYHA; 3MEHIIEHHS KOHLIEHTPALlill IeBHUX 3a0pyIHIOBaJIbHUX peyoBuH (3P) B
BignpauboBaHux razax (BI'). Ocnosuum Hegosikom 3HI npy BUKOPUCTAaHHI HA TPAHCIIOPTI € IesiKe MiABUILEHHS
00'eMHOI BUTpaTy NajiMBa B IOPiBHAHHI 3 6eH3nHOM (Ha 10-15 %). Binomi psp HanpsiMiB NoJlineHHs aJIUBHO]
€KOHOMIYHOCTI i €KOJIOTIYHUX [T0Ka3HUKIB [I313. Okpemy rpyIy CKIafaioTh HAIIPSIMU HAIIPaBJIEHi Ha
iHTeHCcU}iKalilo IpoLecy 3roOpaHHs N0OABKOIO aKTMBYIOUMX Ta3iB [0 MOBITPSIHOTO 3apsny ABUTyHA. OJHMM 3 TaKAX
rasis, BIUIMB SIKOTO IOCUTH TIIMO0KO [OCiIpKeHni 3a pobotu [I313 Ha 6eH3uHi, € BogHeBMicHUH ra3 (H2 /02), skuii
CKJIQIA€THCS 3 MOJIEKYJI i aTOMIB BOJHIO i KMCHIO. [laHWI1 HAMIPSIM € JOBOJII IIEPCIIEKTUBHUM, OCKiJIbKY BiH He
noTpebye 3MiHM KOHCTPYKIIi ABUTYHA i Ior0 MO>KHA JIETKO peasli3yBaTu B yMoBax ekcruyarauii. [llnpokux
IOCJIiZIPKEHbB 110 BIUIUBY 4,00ABKY BOAHEBMICHOTO raszy Ha IokasHUKU pobotu [I313 npu BukopucrtanHi 3HI He
npoBouin. ToMy BU3HAY€HHS MIJISIXiB paljiOHaJIbHOIO BUKOPUCTAHHS 06aBOK BOAHEBMICHOI'O Ta3y 10
MOBITPSIHOTO 3apAny 313 € akTyasbHOI0 HAYKOBO — TEXHIYHOIO 3a1a4dero. OfuH 3 HaNpsIMiB BUPILIEHHS Liiel 3a7ad4i, a
caMe BILIMB J06aBKM BOOHEBMICHOTO ra3y [10 NOBITPsIHOro 3apsany [313 3a pobotu Ha 3HI' Ha eHepreTUyHi, NaaruBo-
€KOHOMIiYHi i €KOJIOTiYHi TOKa3HUKHU JOCTiIXKyBanu B po6oTi. [Ipy 1IbOMy IPOBOANIIN OPiBHSIHHS IOKA3HUKIB
IBUT'YHA 32 pOOOTH B Pi3HUX WBUIKICHUX | HABAaHTaXKyBaJIbHUX PEKUMax i aBTOMOO1JISI B pycCi 32 pe>XUMaMU i37J0BOTO
LMKJy Tpy BuKopucTtanHi 3HI i 6eH3uny. Lle 1ano MOKIMBICTb IEPEBIPUTU JIOCTOBIPHICTh OTPUMAaHUX PE3YJIbTATIB
MOPiBHSIHHSAM PO3PaxOBaHUX ITIOKA3HMKIB aBTOMOGIJIS 3 IOro TeXHIYHMMU XapakrepucTukaMu. Kiro4osi ciosa:
di3uKo-xiMiuHi BIaCTUBOCTI, IponaH-0yTaH, albTEePHATUBHI [1aJIMBa, €KOJIOTIYHi IOKa3HUKY, TI0JIiHOMIaIbHi Mozeri,
IIOTY>KHICTb, BUKUM, CKJIaJ] CyMillli, IBUTYH 3 iCKPOBMM 3alajl0OBaHHSM, BOJHeBMicHuU ra3 H2 /02, nanvBHa

eKOHOMi‘{HiCTb, eq)eKTI/IBHiCTb, iS,Z[OBHPuI OUKII, BI/IpO6HI/ILlTBO CHUHTE3-Ta3dy, JOPOKHE HABAHTA>)KEHHA.

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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