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1. TlosinmeHHs €KOJIOTiYHMX TOKA3HUKIB aBTOMOG1JIS1 YI,OCKOHAJIEHHSIM IIPOLieCy POrpiBYy KaTaliTUYHOTO

HeWTpasizaTopa BifIpalbOBaHUX rasis

2. Improvement of the ecological indicators of a car by improving the warming-up process of the catalytic
converter for exhaust gases

Pedepar:

1. AKTyasIbHICTb JAHOTO JOCIiIKEHHS I1OB$13aHA 3 TAKUMMU [1epelyMOBaMU: >KOPCTKi €KOJIOTi4HI BUMOTH JI0 PiBHS
BUKU/IiB IIKiZJIMBUX PEYOBUH aBTOMOOIIbHUMY ABUTYHAMU; HU3bKa €(DEKTHUBHICTh KaTaJiTUYHOTO HelTpaizaTopa
3a HU3bKOI TEMIIEPATYPU peakTopa B IOYATKOBUI IIepio/ MPOTrpiBy JBUTyHA MiCJIs IIyCKY; CYTTeBa yacTKa (1o 30 %)
“X0JIOHUX BUKUJIB” y 3arajbHill Maci BUKMUHYTUX LIKiIJMBUX PEYOBUH Iifl 4aC NOBCIKAEHHOI eKCILyaTalii
aBTOMOOIJIS B MiCBKOMY LIMKJIi; CKJIAgHUI BIIJIMB (i3UKO-XIMIYHMX ITPOLECIiB y KaTaliTHYHOMY HEHTpasi3aTopi Ha
eeKTUBHICTb HeUTpasizalii KigJABUX peuoBUH. Pa3oM 3 TUM, Y HasIBHUX HayKOBUX JIOCJII)KEHHSIX HE BUSBJIEHO
Pe3yJbTaTiB BU3HAUYEHHS BILJIMBY KOHCTPYKTUBHUX Ta €KCIUIyaTalliiHMX (aKTOpiB cucTeM HelTpasizauii mKiaJanBux
BUKUJB Ha €(PEeKTUBHICTb iXHbOI POOOTH Mif, Yac peXXUMiB IPOrpiBy aBTOMOO1IbHUX ABUTYHIB. HaykoBa HOBU3HA

OJlep>KaHUX pe3yJIbTaTiB. BCTaHOBIEHO MOKJIMBICTh 3MEHIIEHHS] BUTPATH [1aJIUBa Ta BUKUIIB 3a0pyIHIOIOUNX



PEYOBUMH aBTOMOOI/IEM B I30BOMY LIMKJIi 3aBASIKY iHTeHCUiKallil TpoLeciB IPOrpiBy IBUIyHA TA KATaJiTUYHOTO
HeliTpasnizaTopa KOMOiHYBaHHSIM PeXXUMiB pOOOTH aBTOMOOIJIBHOTO IBUTYHA. YTOUHEHO TEOPETUYHY MOJIEJIb AJIS
OIIiHIOBaHHS BUTPATU NJINBA Ta BUKU]IiB 3a0pyIHIOIOUMX PEYOBUH aBTOMOOIIEM 3 YpaXyBaHHSIM TEMIIEPATyPHOIO
pexumMy poboTH 6€H3MHOBOrO ABUryHa. OTPUMAaHO 3aKOHOMIPHOCTI BIIMBY IAPAMETPIB PEeKUMY POOOTU [ BUTYHA
Ha TeMIIePaTypy OXOJIOPKYI04Oi PiIMHY Ta KaTaJiTUYHOTO HENTPaslizaTopa, ePeKTUBHICTb HEeMTpai3allii, BUTpaTy
IajiMBa Ta BUKUAY 3a0pyIHIOIOYMX PEUOBKH 3 BiilIpallbOBaHUMU ra3zaMu I1iJ] 4aC YMOBHOI'O PyXy aBTOMOOiJIS B
i3OBOMY LIMIKJIi 3 ypaxyBaHHAM KOHCTPYKTUBHUX [1apaMETPiB CUCTEMU HEUTpasli3alii BigpanboBaHUX rasis Ta
PEXUMY IIPOrPiBYy ABUTYHA Ta HeUTpasidaropa. Kio4oBi ciioBa: HEUTpati3aTop, NajJuBHA €KOHOMIYHICTh, €KOJIOTIYHi
[IOKa3HUKY, IBUT'YH, aBTOMOOLIb, i3M0BUI LMKJI, BUTPATA [aJMBa, IepefaToyHe BiiHOUIeHHSs, IBUAKICTb,
MaTeMaTU4Ha MOJEJIb, PEKUM XOJIOCTOT'O XOAY, BifjlIpallbOBaHi ra3u, BUKUIY, [1aJIMBOIIOBITPSIHA CyMilll,

eKCIUlyaTalliliHi BJIaCTUBOCTi aBTOMOOIISL.

2. The relevance of this research is associated with the following prerequisites: strict environmental requirements
for the level of harmful emissions from car engines; low efficiency of the catalytic converter at low reactor
temperatures during the initial warming-up period after engine start; significant share (up to 30%) of "cold
emissions” in the total mass of harmful substances emitted during the daily operation of a car in the urban cycle;
complex influence of physico-chemical processes in the catalytic converter on the efficiency of harmful substance
neutralization. However, existing scientific studies do not reveal results determining the influence of design and
operational factors of harmful emission neutralization systems on their efficiency during the warming-up modes
of car engines. Scientific novelty of the obtained results. The impact of combining car engine operating modes on
fuel consumption and harmful emissions in the driving cycle, considering the warming-up processes of the engine
and catalytic converter, has been established. The polynomial dependencies of fuel consumption, concentrations
of harmful substances, and mechanical losses considering the thermal mode of the gasoline engine have been
refined. The regularities of the influence of engine operating mode parameters on the temperature of the cooling
liquid and catalytic converter, the efficiency of neutralization, fuel consumption, and emissions of harmful
substances with exhaust gases during the car's conditional movement in the driving cycle, considering the design
and operational parameters of the exhaust gas neutralization system, have been obtained. Keywords: catalytic
converter, fuel efficiency, environmental indicators, engine, car, driving cycle, fuel consumption, gear ratio, speed,
mathematical model, idling mode, exhaust gases, emissions, fuel-air mixture, operational properties of the car.
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