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Pedepar:

1. KinpKicTp KOJIICHUX TPAHCIIOPTHUX 32C06iB 3 KOKHMM POKOM 3pocCTae. B ekcrisyarallii TpaHCIIOpPTHI 3acoou
YMHSITh HETAaTUBHUI BIVIVUB HA HABKOJIMIIHE CEPENOBUILE Y€PE3 BUKUAY 3a0PYIHIOIOUNX PEYOBUH 3
BiANPaLlbOBAHMMU ra3aMy Ta BUKOPUCTAHHS NalIVB HAPTOBOrO NMOXOAKeHHs. CBill HEraTUBHUN BILIUB TPAHCIIOPTHI
3aco0y HaWBifUyTHIllle IPOSIBIISIIOTh ¥ BEJIMKUX MICTaX, Jie iX KOHIEHTpallisl Ha loporax CyTTeBO Oisblia B
[IOPiBHAHHI i3 3aMiCPKMMU Ta MariCTpajbHUMU TpacaMu. Ha BeZIM4nHy BUTpaTU NajiMBa Ta KiJIbKiCTb BUKUIB
3a0pyAHIOIOYMX PEYOBUH BIIIMBA€ 6araTo ¢GakTopiB, ONHUM 3 SIKUX € TEMJIOBUI CTaH JBUTYHA TPAHCIIOPTHOTO
3acoby. Tomy mocimKeHHs paLioHaIbHOTO METOy IIPOTPiBaHHSI IBUTYHA, SIK HAIPSIMY TOJIIMIIEeHHS [TaJUBHO]
€KOHOMIYHOCTI i €KOJIOrYHUX I10Ka3HMKIB aBTOMOOIJIS € aKTyaJlbHUM 3aBJaHHSM. 3a pe3ysibTaTaMU OISy Mpallb
NONEPeHIX AOCIiIHUKIB BUSIBJIEHO B3a€EMO3B'I30K MiXX 301/IbII€HHSIM BUTPATH NTA/IVBA T BUKUIIB 3a0pyIHIOIOUNX
pevoBuH. [IpoTe KOHKPeTHNX 00’ €KTUBHUX IIOKA3HUKIB [IbOTO B3a€MO3B'SI3KY HE BCTAHOBJIEHO. 3MEHIIEHHS BUKUIIB

3a0pYyIHIOIOUYNX PEYOBUH TOB'SI3yETHCS 3 €(DEKTUBHOI POOOTOIO KaTaliTUYHOTO HEUTPaslizaTopa, ajie JOCsITHeHHS



€(EeKTUBHOCTI IIJIaHY€EThCS NOAATKOBUMU TEXHIYHUMU 3aCO0aMH, SIKi MOXKYTb OYyTU BifICyTHi HA KOHKPETHUX
TPaHCIIOPTHUX 3aco6ax. ToMy BUHMKAa€e HEOOXiIHICTb TEIJIOBOI MiATOTOBKY IBUTYHIB i HEMTpasizaTopis
palioHaJbHUM METO/IOM NPOrpiBaHHs ABUTYHA. [y peasizallii moctaBieHoi MeTy OyJia po3pobjieHa MeTOAUKA
IOCJIiI)KEHb, IPOBEIeHI PO3IINPEHi eKCIIEPUMEHTAJIbHI JOCJIIPKEHHS 32 HU3bKMX TEMIIEPATYP NMOKA3HUKIB pOOOTHU
IBUTYHA, 30KpE€Ma KOHLIEHTpallill 3a6pyAHIOIYUX Pe4OBUH 3 BI', 3arrpornoHOBaHa METOAMKA PallioHaIbHOTO
IIPOrpiBaHHS JBUTYHA. 3a IPOrPaMoOI0 €KCIIEPUMEHTAIbHUX IOCiIKEeHb BU3HAYAIN [TapaMeTpY IBUTYHA i 1OTO
CHCTEM B JOPOXXHIiX yMoBax. Takox 6yJu IpoBeieH] JOCTiIKEHHS YMOBHOIO PyXy JIETKOBOro aBToMo6issg Hyundai
Getz 3a pexxumamu HoBoro €BponeiicbKoro i3foBoro LMKy Ha CTeHi 3 6iroBumu 6apabaHamu. Bysa yrouHeHa
MaTremMaTU4Ha MOJeJIb PyXy aBTOMOOIJIS 3 ypaxyBaHHSM [TIOTOYHOTO TEIJIOBOTO CTaHy [IBUTYHA i MOXJIMBOCTI
IIOOATKOBOTO MiZIBEIEHHS TEIJIOTH 0 BIIyCKHOTO IOBiTps. HaykoBa HOBU3HA OJlep>KaHMX PE3YJIbTaTiB. 1.
BcraHOBIIEHO, 0 HAMOIIbII NOLIIBHUM, 3 TOUKU 30Py €KOHOMIi 6€H3MHY i 3MEHIIEHHS] BUKUIIB 3a0pyIHIOIOUNX
PEYOBUH 3 BiJIIPallbOBAaHMMU ra3aMy METOJIOM IIPOrPiBaHHS ABUTYHA Cy4aCHOTO JIETKOBOTO aBTOMOOIIS 32 HU3BKUX
TeMIlepaTyp aTMOCQEPHOro MOBITPsl € KOMOIHOBAaHUI METOJ, SIKUI BKJIIOYA€ ITPOrPiBaHHS B PESKUMI XOJIOCTOTO
X0Jy i B pexxumi pyxy; 2. Po3po6s1€eH0 MeTOAUKY BU3HAYEHHS! BIUIMBY MifirpiBaHHs NIOBITPS Ha BIIYCKY B JBUTYH Ha
NajInBO-€KOHOMIYHi Ta €KOJIOTiYHi NIOKa3HUKU Cy4YaCHOTO JIETKOBOTO aBTOMOOiJIS B Nepiof, MPOTpiBaHHS 32 HU3bKUX
TeMIiepaTyp aTMocepHOro MoBiTps, ependadeHo [Ba MiAxXonu: 3a 3aMipsSIHIMU KOHLIEHTPAllisIMU 3a0pyAHIOIOYNX
PEYOBUH B p030aBjleHMX BiAiIpallbOBaHUX razax Ta 3a po3paxyHKaMM Ha yTOYHEHIl MaTeMaTU4Hill MoJiesli BUKUTiB
3a0pyIHIOIYNX PEYOBUH; 3. [ly1g peanisalii po3po6eHOi MEeTOOUKY i OLiHKM NTOKa3HUKIB BUTPATU OEH3VHY i
€KOJIOTIYHUX [TIOKA3HVKIB B IPOLIEC] MPOrpiBaHHs ABUTYHA 3alIPOIIOHOBAHO BBECTU KOE(PIiLlieHTH BIIJINBY
TEMIIEPATyPHOT'O CTaHy, SIKi JJO3BOJISIIOTH KiJIbKiCHO OL[iHUTH Ha3BaHi NOKA3HUKU B IIOPiBHSAHHI 3 [IOKa3HMKaMU
IIPOrpiTOro ABUTYHA; 4. BCTaHOBJIEHO, WO MMiJirpiB MOBITPA Ha BIIYCKY B JBUTYH IIPY IIPOTrPiBaHHI OXOJIOLHOI pilHU
Biz 20°C no 50°C B pexxumMax i30BOro LMKy 3MEHIIye BUTpaTy nanusa Ha 4,0% i BUKUIM OCHOBHUX
3a0pyIHIOIOUNX PEYOBUH Ha 6...7%. [IpakTryHe 3Ha4Y€HHS OflepKaHUX pe3yJbTatiB. [IpakTuyHe 3HaueHHS po6oTU
ckianaroTe: 1. PekomeHpalii 1o/10 BUKOPUCTaHHS KOMOIHOBaHOTO METOAY NPOrpiBaHHS JBUT'YHA CYy4aCHOTO
JIETKOBOTO aBTOMOOIJISI 3 CUCTEMOIO BIIOPCKYBaHHS O€H3MHY, KaTaJliTUYHUM HEUTPasi3aaTOPOM i 3BOPOTHUM 3B'S13KOM
B YMOBAaxX HU3bKUX TEMIIEPATYP aTMOCQHEPHOro NoBiTPs; 2. EKclieprMeHTasbHi AaHi BIUIMBY MifirpiBaHHS MOBITPs Ha
BITyCKY B IBUI'YH 3 CUCTEMOIO BIIOPCKYBaHHSI 6€H3UHY, KaTaliTUIHUM HEHTPasi3aToOpoM i 3BOPOTHUM 3B'SI3KOM Ha
IIaJIMBHY €KOHOMIYHICTb i €KOJIOTiYHi [I0Ka3HMKHU JIETKOBOI'O aBTOMO6iss; 3. EKcrieprMeHTabHi JaHi 110 BILJIMBY
TEeMIIePATyPHOTO CTaHy ABUTYHA HAa BUTPATY MaJMBa Ta BUKUIY 3a0PYIHIOIOUMX PEYOBUH 3 BilIpalibOBAaHUMU
razaMy Cy4acCHOTO JIETKOBOTO aBTOMOOiIs1; 4. EKOJIOriyHi MOKa3HMKY Ta TIOKa3HUKY IaJIMBHOI EKOHOMIYHOCTI
aBTOMOOIJISl 3 CUCTEMOIO BIIOPCKYBaHHS O€H3MHY, KaTalliTHYHUM HEHTpasizaTopoM i 3BBOPOTHUM 3B’SI3KOM 32 PyXY 32
pexkrumamu €BPOIeCbKOro i310BOro uKIy. 5. TeopeTuyHi Ta NpakTU4Hi pe3yabTaTy poOOTH, 10 OTPUMAHHI pu
[IPOBEMEHHI AMCEPTALINHUX NOCTIIKEHb, IPUAHATI 1O BUKOPUCTAaHHA JlerapTaMeHTOM TPaHCIIOPTHOI
iHdpacTpyKkTypu BuKoHaB4Yoro oprany Kuiscbekoi micbkoi papu (KuiBcbka Micbka gepskaBHa afMiHiCcTpallist), a TaKOX
BMKOPHMCTOBYIOTh Y HaBYaJIbHOMY IIpoueci HaljionanbHOro TpaHCOPTHOrO YHiBepcureTy (M. KuiB) mpu nigrorosui
KypciB «CTpareris cTtasoro po3BuTky», «Cucremu JIB3», «MaTreMaTudHe MOZEJIOBAHHSA B JOCIIIKEHHAX IBUTYHIB
BHYTPIIIHBOTO 3rOpaHHs» Ta «EKoori3anis ABUTyHIB BHYTPIIHBOTO 3ropaHHs» KitouoBi cy10Ba: aBTOMOOIb 3
KaTaJIiTUMHUM HEUTPai3aTopoM, YMOBHU €KCIIyaTallil, IpOrpiBaHHs ABUTYHA, BUTPATA [1aJIMBa, €KOJIOTIYHi

[IOKa3HMKY, 3a0pyJHIOIYi PEYOBMHY, BiipallbOBaHi ra3u

2. The number of wheeled vehicles is growing every year. In operation, vehicles have a negative impact on the
environment due to emissions of pollutants with exhaust gases and the use of petroleum origin fuels. Vehicles have
the most significant negative impact in large cities, where their concentration on the roads is significantly higher
than in suburban and main roads. The amount of fuel consumption and the amount of pollutant emissions are
influenced by many factors, among which we single out the thermal state of the vehicle engine. Therefore, the
research of a rational method of the engine warm-up as a way of improving fuel economy and ecologic indicators
is an urgent task. As a result of review works of previous researchers’ works, a relationship between increased fuel
consumption and pollutant emissions has been found. However, no specific objective parameters of this
relationship have been established. The reduction of pollutant emissions is associated with the efficient operation



of the catalytic neutralizer, but the achievement of efficiency is being planned by additional technical means,
which may be absent on specific vehicles. Therefore, there is a need for thermal preparation of engines and
neutralizers by a rational method of the engine warm-up. To achieve this goal, a research methodology has been
developed, extended experimental studies have been conducted at low engine temperatures, in particular
concentrations of pollutants with exhaust gases, a method of rational engine warm-up has been proposed.
According to the program of experimental researches, parameters of the engine and its systems in road conditions
were defined. Studies of the conditional movement of the car Hyundai Getz by to the modes of the New European
driving cycle on the bench with running drums have been also carried out. The mathematical model of the car
movement has been specified taking into account the current thermal state of the engine and the possibility of
additional heat supply to the intake air. Scientific novelty of the obtained results: 1. It is established that the most
expedient, from the point of view of gasoline economy and reduction of polluting substances emissions with
exhaust gases by a method of the modern car engine warm up at low temperatures of atmospheric air is the
combined method which includes warming up in idling mode and in driving mode; 2. A method for determining the
effect of air heating on the engine intake on the fuel, economic and ecologic indicators of a modern car during
warming at low atmospheric temperatures has been developed, there are two approaches provided: by the
measured concentrations of pollutants in dilute exhaust gases and by the calculations on the specified
mathematical model of pollutant emissions; 3. To implement the developed method and evaluate of gasoline
consumption indicators and ecologic indicators in the process of the engine warm up it is proposed to introduce
influence coefficients of temperature state, which allow to quantify these indicators in comparison with the heated
engine; 4. It is established that heating the air at the inlet to the engine when heating the coolant from 20°C to
50°C in the driving cycle modes reduces fuel consumption by 0.5% and emissions of major pollutants by 6... 7%.
The practical value of the obtained results. The practical significance of the work is made by: 1. Recommendations
for the use of a combined method of the engine warm-up of a modern car with a gasoline injection system, a
catalytic neutralizer and feedback in low ambient temperatures. 2. Experimental data on the effect of air heating
on the engine intake with a gasoline injection system, catalytic neutralizer and feedback on fuel economy and
ecologic indicators of the car. 3. Experimental data on the influence of engine temperature state on fuel
consumption and emissions of pollutants with exhaust gases of a modern car. 4. Ecologic indicators and indicators
of fuel efficiency of the car while driving by the modes of the European driving cycle. 5. Theoretical and practical
results of work obtained during the dissertation research are accepted for usage by the Department of transport
infrastructure of the executive body of the Kyiv city council (Kyiv city state administration), and also used in the
educational process of the National transport university (Kyiv) in preparing courses «Sustainable development
strategy», «Internal combustion engine systems», «Mathematical modeling in the researches of internal
combustion engines» and «Greening of internal combustion engines». Keywords: car with catalytic neutralizer,
operating conditions, engine warm-up, fuel consumption, ecologic indicators, pollutants, exhaust gases
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