AHOTANIA
Kyxmux H.O. lloninimeHHs MaJIUBHOI E€KOHOMIYHOCTI 1 €KOJOTIYHUX
MOKa3HUKIB CY4YaCHHX aBTOMOOLIIB palllOHAIbHUM MPOTPIBOM iX JBUTYHIB. —
Kgamidikaiiitna HaykoBa mpartis Ha IIpaBax PyKOIHUCY.
Hucepramisi Ha 3100yTTS HAyKOBOTO CTyINeHs JOKTopa (¢imocodii  3a
cuemianpHicTIO: 274 -  «ABTOMOOUIBHHMI  TpaHcmopt». — HamionanbHui

TpaHCIIOPTHUH yHIBepcuTeT, Kuis, 2021.

KinpKicTh KOJICHUX TPAHCIIOPTHUX 3aCO01B 3 KOKHUM POKOM 3POCTAE.

B ekcmiyaranii TpaHCHOpTHI 3aco0M YMHSATH HETaTUBHUW BIUIMB Ha
HAaBKOJIMILIHE  CEpPEJOBUIIE  uepe3  BUKUAM  3a0pyNHIOIOUMX  PEYOBHH 3
BIJIIPAllbOBAHMMHU ra3aMH Ta BUKOPHUCTAHHS NaluB HAPTOBOTO MOXOMKeHHs. CBiif
HEraTUBHUU BIUIUB TPAHCIOPTHI 3aCO0M HAMBIAUYTHINIE MPOSBISIOTH Y BEIMKHX
MICTax, JIe IX KOHIIEHTpAIlis Ha TOporax CyTTEBO OLIbINA B MOPIBHSHHI 13 3aMICBKUMH
Ta MariCTpaJlbHUMH TPACaAMHU.

Ha BenmunHy BUTpaTH MajauBa Ta KUTHKICTh BUKHUIB 3a0pYIHIOIOUUX PEUYOBUH
BIUIUBaE 0arato (hakTopiB, OJTHUM 3 SIKMX € TEIJIOBUN CTaH JBUTYHA TPAHCIOPTHOTO
3aco0y. Tomy JOCHITKEHHS PAIIOHATLHOTO METONY TNPOTpPIBaHHS JBUTYHA, SK
HanpsiMy TMOJIMIIEHHS NaJWBHOI EKOHOMIYHOCTI 1 €KOJIOTIYHHMX IIOKa3HHKIB
aBTOMOOLIIS € aKTyaJIbHUM 3aBJIAHHSM.

3a pesynbTaTamM OTJISAAY TMpalb TMOMEPEAHIX JOCHITHUKIB BHUSBICHO
B3a€EMO3B 130K MDK 30UIbIIEHHSM BUTpaTH MajuBa Ta BUKHUIIB 3a0pyIHIOIOUYUX
pedoBuH. [IpoTe KOHKpETHHMX 00 €KTHBHHMX IOKA3HUKIB I[OTO B3a€MO3B 3Ky HE
BCTaHOBIICHO.

3MEHIIeHHS] BUKUAIB 3a0pyJAHIOIOUMX PEUYOBHUH MOB’S3YETHCS 3 €(PEKTHUBHOIO
poOOTOI0  KaTaNITUYHOTO  HEWTpaizatopa, ajie JOCSTHEHHS  e(EeKTHBHOCTI
IUIAHY€EThCS JTOJATKOBUMHU TEXHIYHMMH 3ac00aMH, sIKI MOXYTb OyTH BIJCYTHI Ha
KOHKPETHHX TPAHCIIOPTHUX 3aco0ax.

Tomy BuHHKa€e HEOOX1HICTH TETUIOBOI MIATOTOBKY JIBUTYHIB 1 HEUTPaIi3aTopiB

palioHaIbHUM METOJIOM IPOrpiBaHHS JBUTYHA.
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Jlns peamizarii mocraBjieHOI MeTH Oyia po3poOJieHa METOAMKA JIOCIIKEHb,
MPOBENICHI PO3MIMPEHI EKCIEPUMEHTANIbHI JOCHIJKEHHSI 33 HU3BKUX TEeMIepaTyp
MOKa3HUKIB pOOOTH JABUTYHA, 30KpeMa KOHIEHTpalii 3a0pyaHIo0unX pedoBuH 3 B,
3aMponoOHOBaHa METOJMKA PalllOHATBHOTO MPOTPIBAHHS JIBUTYHA.

3a TporpaMor0 EKCIEPUMEHTAIBHUX JOCHIKEHh BH3HAYAIA IMapaMeTpu
JBUTYHA 1 HOTO CHCTEM B JOPOKHIX yMoBax. Takok Oy TpoOBENEHI MOCITIIKCHHS
YMOBHOIO Pyxy JerkoBoro aBroMoOins Hyundai Getz 3a pexumamu Hooro
€BponenchrKOro 13J0BOr0 MUKy HA CTEH/1 3 OiroBuME OapabaHamu.

byna yrouHena maremMaTHMuHa MOJENb PYXy aBTOMOOUISL 3 YypaxXyBaHHSIM
NOTOYHOTO TEIUIOBOTO CTAaHY JBUI'YHa 1 MOXJIMBOCTI JOJATKOBOTO IiJIBEICHHS
TEIJIOTH JI0 BITYCKHOTO TIOBITPSL.

3a pe3yJbTaTaMu AMcePTALIHOI POOOTH BCTAHOBJIEHO HACTYIIHE.

1. Ogaum 3 (akTopiB, SIKMH 3HAYHO BIUIMBA€E HA BUTPATy MajuBa 1 BUKHUAU
3a0pyIHIOIOYMX PEUOBMH 3 BIJMPAIbOBAHUMH Ta3aMU CYy4acHOTO aBTOMOOLIS 3
CHCTEMOI0 BMOPCKYBaHHS OCH3MHY, 3BOPOTHHUM 3B’A3KOM 1 KaTaIITUYHOIO
HENTpai3ali€lo € TeIIOBUI CTaH MOro ABUryHa 1 HeWTpamizaropa. ToMy oaHuM 3
HalpsMiB €KOHOMIi TajMBa 1 3MEHIICHHS BUKHUIIB 3a0pyJAHIOIYUX PEYOBUH
aBTOMOOUISIMA B yMOBax eKCIUTyaTallii, 30KpeMa IpU HHU3BKHX TeMIIepaTrypax
aTMOoc(epHOro TMOBITPs,, € CKOPOUYEHHS 4Yacy NpOrpiBaHHSA JBUTYHA 1 BIAMOBIIHO
KaTATNTHYHOTO  HeWTpamizatopa. lle 1 BU3HAQUWIO HampsM  JOCHIIKEHBb
KBaJTi(pikaIiitHoi po6oTH.

2. 3a pe3ynbTaTaMi €KCIEPUMEHTAIBHUX 1 PO3PaXyHKOBHUX JOCTIIKEHb TPHOX
MO>KJIMBUX METOJIIB MPOTpiBaHHSA JABUTYHA MICHS 3alMyCKy: B PEKHMMI aKTUBHOTO
XOJIOCTOTO XOAY, B PEXHUMI pyXy aBTOMOOUIS Micls 3amycKy 1 KOMOIHOBaHHM
METOJIOM BCTAHOBWJIM, IO MPU HU3BKIN TeMmepaTypi HaWOUIbII AOUIBHUM 3 TOUKH
30py MiHIMaJbHOI BUTpATU OCH3MHY Ta 3MEHILEHHS BUKHUAIB MPOIYKTIB HEMOBHOTO
3rOpaHHs 3 BIANPAIIbOBAHUMU ra3aMy € KOMOIHOBAaHUN METOJ IPOTpiBaHHS JBUTYHA,
KU BKJIIOYae poOOTy ABUTYHa B PEKHMMI aKTUBHOTO XOJIOCTOTO XOAYy Ta PyX
aBTOMOOLJISI 3 HEBUCOKOIO MBUAKICTIO. [Ipy ogHaKOBIN BifCTaH1 MPOOIry aBTOMOOLIIA

B IPOIIECi MPOrpiBaHHS 0XO0J0IHOI piinHHu Bif -7...8°C mo 50°C et MmeToa 3MeHIIye
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Butpaty manuBa Ha 5,1%, Bukumgu CO 1 CyHp, npusegeni no CO na 31,5% B
MOPIBHSIHHI 3 METOJOM IIPOTPIBaHHSA B PEKUMI PyXy aBTOMOOUIS IMICHS IYCKY
JBUTYHA.

3. ExciepuMeHTanbHi 1 pO3paxyHKOBI JOCHIKEHHS MOKAa3aly, 110 B Mpolect
MpOTpiBaHHS JABUTYHA B PEXKHUMI XOJOCTOrO X0oay — Tepirii ¢azi KoMOIHOBAaHOTO
METOJy MiJIrPiB MOBITPsSI HA BIIyCKY B JBUT'YH 3MEHILY€ BUTpATy OCH3WHY 1 BUKHAU
OPOAYKTIB HEMOBHOTO 3TOpaHHA 3 BIANpanboBaHMMHU Tasamu. [lpu Temmeparypi
atMocdepHoro nosiTpst 10°C npu nporpiBaHHI ABUTYHA JI0 TEMIIEpaTypH OXOJIOAHOT
pimunu 50°C exoHOMIst OeH3MHY cTaHOBUTH 4%, cymapHi MacoBi BUKUIU CO 1 CyHp,
npuseneHi 70 CO, 3MeHITyI0ThCs Ha 6%.

4. Jlns BU3HAYEHHS BIUIMBY  IIAITPIBY TMOBITPS Ha BIYCKY B JBUTYH Ha
MaJUBHY €KOHOMIYHICTh 1 KOHIIEHTpaIlli 3a0pyAHIOIYUX PEUYOBHUH y BIANMPAIIbOBAHUX
razax po3poOsieHa METOAMKAa 3 BBEACHHSAM B PO3PAaXyHKH KOE(DILI€HTIB BILIUBY
TEMIIEPAaTypHOTO CTaHy JBUTYHA, SIKI SBJISIIOTH COOOIO BIJIHOIIEHHS MOTOYHUX
BUTpPATU TMajuBa 1 KOHLEHTpPAalii IIKIJIMBUX PEYOBUH B MPOIEC] HPOrpiBaHHs
JIBUTYHA JI0 IIUX MOKa3HUKIB 3a BUMPOOYBaHHS aBTOMOOLIS 3 MPOTPITUM JIBUTYHOM.
KoeditieHTr BIIMBY TeMIlepaTypHOTO CTaHy B IIpOIeCl IPOTpiBaHHS JABUTYHA
pPO3paxoByBaj 3a pe3yibTaTaMy BHUIPOOYBaHHS aBTOMOOLIS B pycCl 3a pexUMaMH
HoBoro €Bporneicskoro i340BOro MUKy 3 MiJIrPiBOM MOBITPS HA BITYCKY B JIBUTYH 1
0e3 miairpisy.

5. [Ipu mpoBeneHHi BUMpoOyBaHb aBTOMOOLIS B pyci 3a pexumamu HoBoro
€BpONENCHKOro i310BOro IUKIY MpHU TEeMIEepaTypl HaBKOJHUIIHBOTO CEPEIOBHILA
omu3bko 20°C B TpeTbOMY 1 UE€TBEPTOMY (hparMeHTax i310BOr0 HMUKIY KOHIEHTpaIil
3a0pyAHIOIOYUX PEUOBHH Y BIAIpaIlbOBAaHMX Tra3ax MPAKTUYHO OJHAKOBi, TOOTO
MO>KHa 3pOOMTH BHCHOBOK, IO KAaTAIITUYHUN HEUTpami3aTop 1 JBUTYH B LILJIOMY
IPOTPUINCH /10 HOPMAJIBHOIO TEIJIOBOTO CTaHy, TeMIepaTypa OXOJIOAHOI PiAMHU
nocsrna 90°C. Tomy Koe(iUieHTH BIUIUBY TEMIEPATYpHOrO CTaHy BHU3HAYalIH
MOPIBHSHHSAM TIOKa3HUKIB pOOOTH JBUTYHA B MEPIIOMY 1 YETBEPTOMY (pparmMeHTax

13I0BOTO LUKy .
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6. KoedirieHTr BIUIMBY TEMIIEpATypHOTO CTaHy IO Mipi MPOTpIBaHHS JABUTYHA
3MEHINYEThCA, TPU I[bOMY Ha aOCOJIIOTHY BEIWYUHY IUX KOE(DIIIEHTIB BIUIMBAE
BUKOPHUCTAHHS MiJIITPIBY MOBITPs HA BIYCKY B ABUTYH. [li1irpiB MOBITPsl Ha BITYCKY 3
MIJBUIICHHSAM  TeMIepaTypu OXoJIoAHOT piguHu jumie Ha 3°C  Ha mOYaTKy
BUKOHAHHS 13/TOBOTO ITUKITYy TO3BOJISIE, 3HU3UTH KOC(PIIIEHT BIUTMBY TEMIIEPATYPHOTO
CTaHy Ha BUTpaTy nanmmBa Onm3bko 2,3 %. Ile BiAmoBigae TakoMy >K 3MEHIIIEHHIO
BuTpatu OensuHy. Ilpu 1mpoMy 3HauHO 3MeHIIYIOThCs KoHueHTpamii CO 1 CmHn.
3MeHIIeHHsT KOe(III€HTY BIUIMBY TEMIEPATypPHOrO0 CTaHy Ha MOYATKy BUKOHAHHS
i3goBoro nmkiay ais koHueHtparii CO cknagae 38 %, nns konnentpaiii CmHn -
23%. Ilo mipi mporpiBaHHs ABUTyHa €(DeKT 3MeHIIyeThbcsa. Pasom 3 TuM, pHu LbOMY
3pocTae Koedili€eHT BIUIMBY TeMIIepaTypHOro ctany jyuist KoHieHTparii NOy B mexax
18-25%, 1m0 MoOXHa MOSICHUTH HEJAOCTATHIM MPOTPIBAaHHSAM MPOTITOM MEPIIOro
dbparMeHTy pyxy aBTOMOOUIS KaTaJTITUYHOTO HEUTpasIizaTopa Tak K MpH BUKOHAHHI
YETBEPTOro (PparMeHTy B aHAJIOTIYHUX pekuMmax 3pocTaHHs KoHieHTpaiii NOy He
croctepirani. 3 BpaxyBaHHSM 3MIHEHHA KO€(DIII€HTIB BIUIUBY TEMIIEPATypHOTO
CTaHy MO’KHa BBa)KaTH JOIIbHUM BHUKOPHCTOBYBATHU IIIJIITPIB MOBITPSI HA BIYCKY B
JBUTYH JI0 TOCATHEHHS TeMIiepaTypu oxonoaHoi pinuau 50°C.

7. Po3paxyHkaMu Ha MaTe€MaTUYHIM MO/l BCTAHOBJICHO, IO MIITPiB MOBITPS
Ha BIYCKY B JIBUT'YH B Ipoi1ieci nporpiBanHs apuryHa Bij 20°C no 50°C 3MeHIiye yac
nporpiBanHs Ha 7%, BuTpaty nanuba Ha 4,0%, Bukuau CO Ha 6,6%, CmHn Ha 6,4%,
NO, na 7,2%, CO2 na 6,9%.

HaykoBa HOBHM3Ha oJiep:KaHUX pe3yabTATiB.

1. BcranoBinieHo, 1110 HaWOUIBII JAOIIBHUM, 3 TOYKUA 30py €KOHOMII OCH3UHY 1
3MEHIIICHHS] BUKHUIB 3a0PYIHIOIOUYMX PEUOBHH 3 BIANPAIIbOBAHUMU ra3aMu METOIOM
MPOTpiBaHHS JBUTYHAa CYYaCHOTO JIETKOBOTO aBTOMOOLIA 32 HU3BKUX TEMIIEPATyp
aTMOC(EepHOro MOBITPS € KOMOIHOBAaHUW METOJ, SKMW BKJIIOYA€ MPOTPIBAaHHS B
PEXKHMI XOJIOCTOTO XOAY 1 B peXKUMI pyXYy;

2. Po3po0iieHO METONMKY BHU3HAYEHHS BIUIMBY IIIJITPIBaHHS TMOBITPsSl Ha

BIIYCKY B JIBUTYH Ha IaJMBO-€KOHOMIYHI Ta €KOJIOTIYHI MOKa3HUKH CY4acCHOTO
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JIETKOBOT'O aBTOMOO1II B TMEpioJl MPOTrpiBaHHS 3a HU3BKUX TEMIEpaTyp
aTMoc(hepHOro MOBITPS, Mepe10ayeHO ABa MAXOIU: 3a 3aMIPSIHUMH KOHIICHTPAIISIMU
3a0pyIHIOIOYMX PEYOBUH B PO30aBICHUX BIAMPAIIbOBAHUX Ta3ax Ta 3a PO3pPaxXyHKAMH
Ha YTOUYHEHIN MaTeMaTU4HIA MOJIeIl BUKHUIIB 3a0PYTHIOIOUNX PEUOBHH;

3. Jns peamizarii po3po0ieHOi METOIWKH 1 OIIHKKA TOKAa3HUKIB BUTPATH
OCH3MHY 1 €KOJOTTYHUX MOKa3HUKIB B IIPOLEC] IPOrPiIBaHHA JBUTYHA 3alPOTIOHOBAHO
BBECTH KOE(DIIIEHTH BIUIMBY TEMIIEPAaTypHOTO CTaHy, sIKi J03BOJSIOTH KIJIBKICHO
OIIIHUTH Ha3BaHI MOKA3HUKH B MOPIBHSIHHI 3 TOKA3HUKAMH MTPOTPITOTO IBUTYHA,;

4. BcTaHoBieHO, 10 MIAITPiB MOBITPS Ha BIYCKY B JBUTYH MPU MPOTpiBaHHI
oxosoaHoi pigunu Bijx 20°C no 50°C B pexxumax i3J0BOTO ITUKITY 3MEHIIY€ BUTPATy
nanuBa Ha 4,0% 1 BUKUIM OCHOBHUX 3a0pYJHIOIOYHMX PEUYOBUH Ha 6...7%.

IIpakTHYHe 3HAYEHHS OJIEP>KAHUX Pe3yJIbTaTiB.

[IpakTuuHe 3HaUYE€HHS POOOTH CKIAAAIOTH:

1. PekoMeHpaliii 10710 BUKOPUCTAHHS KOMOIHOBAaHOTO METOAY MPOTPIBaHHS
JBUTYHA CY4YacCHOT'O JIETKOBOI'O aBTOMOOLIS 3 CHCTEMOIO BIOPCKYBaHHS OEH3UHY,
KaTaJITHYHUM HEWUTpai3aTOpoOM 1 3BOPOTHHM 3B’S3KOM B YyMOBaxX HHU3bKHUX
TeMIiepaTyp arMochepHOro noBiTps;

2. ExcnepuMeHTalbHI JaHl BIUTUBY MiJIrpiBaHHS MOBITPS Ha BIYCKY B JIBUTYH
3 CUCTEMOIO BIIOPCKYBaHHS OCH3MHY, KaTaJITUYHUM HEUTPaTi3aTOpPOM 1 3BOPOTHUM
3B’SI3KOM Ha TAJUMBHY €KOHOMIYHICTh 1 €KOJIOTIYHI TOKa3HUKU JIETKOBOTO
aBTOMOO1JIS;

3. ExcriepuMeHTa bHI JaHI MO BIUIMBY TEMIIEPaTypHOTO CTaHY JBUTYHA Ha
BUTpATy TaJMBa Ta BUKUAM 3a0pYyIHIOIOYUX PEUOBUH 3 BiIMpallbOBAHUMHU Ta3aMH
CY4aCHOTO JIETKOBOTO aBTOMOO1JIS;

4. ExoJIOT14HI MOKa3HUKH Ta TTOKa3HUKH MAJIMBHOT €KOHOMIYHOCTI aBTOMOO1JIs
3 CHCTEMOIO BIIOPCKYBaHHS OCH3WHY, KaTaTITUYHUM HEUTPaIi3aTOpPOM 1 3BOPOTHUM
3B’SI3KOM 3a pyXy 3a pexXxuMaMu €BpONernCchbKOro i340BOT0O HUKITY.

5. TeopernyHi Ta MNpaKTU4YHI pPE3yJbTaTU POOOTH, L0 OTPUMAHHI MPHU
MPOBEICHHI  JWCEPTAlllMHUX  JIOCHIPKEHb, TNPUUHATI 10  BUKOPHUCTAHHS

JlenapTaMeHTOM TPaHCHOPTHOI 1H(PACTPYKTYpHU BUKOHABUOro oprany KwuiBcbkoi
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MicbKkoi paau (KuiBchbka MichKa Jiep)KaBHA aIMIHICTpaIlis), a TAKOK BUKOPHUCTOBYIOTh
y HaByaJbHOMY Tpolieci HarioHanbHOTO TpaHCHOPTHOrO yHiBepcuteTy (M. KuiB)
npu  mArotoBli KypciB  «CTpateris cTasioro po3BuUTKY», «Cucremu JIB3»,
«MaremaTH4HE MOJICTIOBAHHS B JTOCIIKCHHSIX JIBUTYHIB BHYTPIIIHBOTO 3rOpaHHSI»
Ta «Exosori3anis ABUTYHIB BHYTPIITHBOTO 3TOPAHHS»

KirouoBi cioBa: aBTOMOOUT, 3 KaTATITHYHUM HEUTPAII3aTOpPOM, yMOBHU
eKCIUTyaTallii, MpOrpiBaHHS JBUTyHA, BUTpaTa MaJMBa, EKOJIOTIYHI TTOKa3HUKH,
3a0pyIHIOIOU1 PEUOBUHHU, BIANIPAIlbOBaHI ra3u

Cnucok nyoJikanii 3100yBava.

Iyoaikamii B HayKoBUX (haxXoBUX BUIAHHAX Y KPATHU:

1. Kyxtuk B.B., Kyxtux H.O. BusnaueHHS KOHIIEHTpAIlli MIKiJIJIUBUAX
PEYOBMH Yy BIAMNPAIbOBAHUX Ta3ax OEH3MHOBOIO JIBUTYHAa B JIOPOXKHIX YMOBaX.
Asmownsaxosux Ykpainu. Oxpemuti eunyck. Bicnuk [lenmpanbhoco HayK08020
yeumpy Tpancnopmmuoi axaodemii Yxpainu. Hayxoso-eupobnuuuti scypuan. K.:
HepxasrorpancH/[Inpoekr, Ykpasrogop. 2009. Bum. 12. C. 155-156.

2. Kyxtuk H.O. TIIporpiB kaTamiTHYHOTO HEWTpaiizatopa MiCIsA 3amyCKy
XOJOJHOTO JBUTYHa 1 HOro BIJIMB Ha e(EKTUBHICTh HeUTpamizaii
3a0pyIHIOIOUHUX PEUYOBUH. Bicnux Hayionanvnoco mpancnopmuozo ynisepcumemy.
Cepis « Texuiuni nayxuy. Hayxoso-mexniunuti 30ipnux (ISSN: 2308-6645). K.: HTYV,
2017. -Bumn. 1 (37), C. 195-202.

3. Kyxtuk H.O., Kyxtuk B.B. BB merony mporpiBy Ha BUTpary MajuBa
aBTOMOO1JIEM 3 JBUTYHOM 3 CHCTEMOIO BIOPCKYBaHHsI OeH3UHY. Midwcay3iecovKuil
30ipnuk «Hayxkosi nomamxuy (3a 2anyzsamu 3uane « Texuiuni naykuy) (ISSN: 24-15-
39-66). Jlyuek: JIHTY, 2018. Bum. 62. C. 152-156.

4. Kyxtuxk H.O. Bu3HaueHHs BUTpATH MajvBa Ta KOHLEHTPAIM MIKIIITUBUX
pPEUYOBHH 3a TIPOTPiBYy JBUTYHA JIETKOBOTO aBTOMOOUIS B YMOBax HHU3BKUX
TEMIEpaTyp CepeloBUIlA. BicHuk Kumomupcvkozo 0epicasHo20 mMexHOI02IUHO20
yuisepcumemy. Cepis: Texniuni nayku (1SSN: 1728-4260). XKuromup, 2018. Bur. 2
(82). C. 88-93.
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5. Kyxtuk H.O. VYTouHeHHsS MaTeMaTH4YHOI MOJCII PyXy aBTOMOOLIS 3
ypaxyBaHHSAM IPOTpiBaHHS JBUTYHA B Mpolieci pyxy. Bueni zanucku Tagpiticbkoeo
HayioHanbHo2o yHieepcumemy imeni B.l. Bepnaocvkozo. Cepisa « Texuiuni naykuy
(ISSN: 2663-595X). K.: 2020. Tom 31(70). Ne 4. C. 233-238.

6. [Iyrapesmu 10.®., Kyxtuk H.O., Kyxtuk B.B. Cxopouenns uacy
IOpOrpiBaHHSA JIBUTYHA JIETKOBOIO aBTOMOOUIS 3a BHUKOPUCTAaHHS JOJATKOBOTO
JKepelia TeIUIOTH. Bichux Hayionanvnoco mpancnopmmuoeo yuieepcumemy. Cepis
«Texuiuni naykuy. Hayxoso-mexuiunuti 30ipnux (1ISSN: 2523-496X). K.: HTY, 2021.
Bun. 1 (48). C. 117-128.

Ily0Jikalii v HAYKOBHX NePioANYHUX BUWIAHHAX IHO3EMHUX J1ePKaB

7. Kyxtux H.O. BB mMeTony mporpiBy JBHUTyHA JIESTKOBOTO aBTOMOOLIS Ha
TOKCHYHICTPH BifmparnboBanux raszis. Monografia pod redakcjg naukowg Kazimierza
Lejdy. Seria: Transport «Systemy | Srodki transportu samochodowego» (ISBN: 978-
83-7934-229-7). Rzeszow: Politechnika Rzeszowska, 2018. Nr 13, p. 41-48.

8. Kyxtuk H.O. [lopiBHSIHHS BUTpaTH MaJIMBa Ta BUKUAIB IIKiJIMBUX PEUOBUH
HEIMPOTPITOr0 Ta MPOTPITOTO ABUTYHA JIETKOBOTO aBTOMOOLIS 3a €BPONEHCHKAM
ismoBuM nukiom. Monografia pod redakcjg naukowg Kazimierza Lejdy. Seria:
Transport «Systemy I Srodki transportu samochodowego» (ISBN: 978-83-7934-316-
4). Rzeszdw: Politechnika Rzeszowska. 2019. Nr 17, .p. 35-41.

Iyoaikamii anpooaminHoOro XapaKkTepy

9. Kyxtux B.B., Kyxtuk H.O. Metoau mporpiBy ABUTyHa 1 iX BIUIUB Ha
pobOTy cHUCTeMHM KaTaliTUyHOi HeuTpamizamii. Mamepiaiu LXX nayxosoi
KOH@epeHYii npoghecopcbKko-euk1adaybko2o CKIaAdy, ACNipanmis, CmMyoOeHmie ma
cmpykmypHux niopo3oinis ynieepcumemy. K.: HTY, 2014. C.23.

10. Kyxtuk B.B., Kyxtuxk H.O. BmimB mapameTpiB HaBKOJHUIIHbOTO
cepeloBHIlla Ha BHOIp METOJIy NPOrpiBy JBUTYHA B PEXHMI XOJOCTOTO XOY.
Mamepianu LXX| nayxoeoi xougepenyii npogecopcbko-8uxiadaybkoco ckiaoy,

acnipanmie, cmyoenmie ma CMpPYKmypHux nioposoinie yuisepcumemy. K.. HTY,

2015. C.23.
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11. Kyxtuk B.B., Kyxtuk H.O. KonTposib epeKTUBHOCTI MPOTrpiBy JBUTYHA
nicas woro 3amycky. Mamepianu LXXII nayxoeoi xoughepenyii npoghecopcovko-
BUKNAOAYLKO2O CKIady, ACHIpaHmis, cmyOoeHmie ma CmpPYKmypHux niopo3oinie
yuigepcumemy. K.: HTY, 2016. C.27.

12. Kyxtuk H.O. BruiuB TemnoBoro crany HeWTpaiizaTopa Ha €KOJOT14YHI
nokasHuku aBTomMoO1st. Mamepianu LXXIII nayxosoi kongepenyii npogecopcwvko-
BUKNAOAYLKO2O CKIady, ACHIpanmis, cmyoeHmie ma CMpPYKmypHux niopo3oinie
yuigepcumemy. K.: HTY, 2017. C.44.

13. Kyxtuk H.O. IlporpiB JABUTYHa JIETKOBOTO aBTOMOOLIS 3a HHU3BKHX
TEMIIepaTyp HaBKOJUIIHBOrO  cepenoBunia. Mamepianu LXXIN  naykosoi
KOHGhepeHyii npogecopcvko-6UKIaA0aybKko2o CKIady, achipaumis, cmyoenmis ma
cmpykmypHux niopo3oinis ynisepcumemy. K.: HTY, 2018. C.39-40.

14. Kyxtuk H.O. CrenmoBi BUIpoOyBaHHA aBTOMOOUIS Ha MaJUBHY
€KOHOMIYHICTh Ta TOKCHYHICTh B TMPOIIECi MporpiBaHHs ABUTYHA. Mamepianu LXXV
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ANNOTATION
Kukhtyk N.O. limproving of fuel economy and ecologic indicators of modern
cars by rational engine warm-up — Qualification scientific work on the rights of the
manuscript.
The dissertation for the degree of Doctor of Philosophy in speciality 274
«Motor Tansport». — National Transport University, Kyiv, 2021.

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.
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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.

As a result of the dissertation work, the following is established.

1. One of the factors that significantly affects the fuel consumption and
emissions of pollutants with the exhaust gases of a modern car with a gasoline
injection system, feedback and catalytic neutralization is the thermal state of its
engine and neutralizer. Therefore, one of the areas of fuel economy and reduction of
pollutant emissions by cars in operating conditions, in particular at low ambient
temperatures, is reducing the warm up time of the engine and, accordingly, the
catalytic neutralizer. This determined the direction of research qualification work.

2. According to the results of experimental and computational researches of
three possible methods of the engine warm up after starting: in idling mode, in
driving mode after starting and the combined method it has been established that at
low temperatures the most appropriate in terms of minimum gasoline consumption
and reduction of emissions of incomplete combustion products with exhaust gases is

a combined method of the engine warm up, which includes the operation of the
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engine in active idling mode and the movement of the car at low speed. At the same

distance of the car run in the process of heating the coolant from -7... 8°C to 50°C,
this method reduces fuel consumption by 5,1%, CO and CnHn emissions, reduced to
CO, by 31,5% compared to the heating method in driving mode of the car after
engine start.

3. Experimental and computational studies have shown that in the process of
the engine warm up in idling mode - the first phase of the combined method the
heating of the air at the engine intake reduces gasoline consumption and emissions of
incomplete combustion products with exhaust gases. At an ambient temperature of
10°C when warming up the engine to a coolant temperature of 50°C gasoline savings
are 4%, the total mass emissions of CO and CyHp, reduced to CO, are reduced by
6%.

4. To determine the effect of air heating on the engine intake on fuel economy
and the concentration of pollutants in the exhaust gases a method has been developed
with the introduction to the calculations of the coefficients of the engine temperature
influence, which are the ratio of current fuel consumption and concentrations of
harmful substances during engine warm up to these indicators for testing a car with a
warm engine. The coefficients of influence of the temperature state in the process of
the engine warm up were calculated based on the results of the car testing in motion
according to the modes of the new European driving cycle with heated air at the
engine intake and without heating.

5. When testing the car in motion according to the modes of the new European
driving cycle at an ambient temperature of about 20°C in the third and fourth
fragments of the driving cycle, the concentrations of pollutants in the exhaust gases
are almost the same, so it can be concluded that the catalytic neutralizer and engine as
a whole warmed up to normal thermal state, the coolant temperature reached 90°C.
Therefore, the coefficients of influence of the temperature state were determined by
comparing the performance of the engine in the first and fourth fragments of the

driving cycle.
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6. Coefficients of a temperature state influence in process of the engine warm

up decrease, herewith absolute value of these coefficients is influenced by usage of
air heating on an inlet to the engine. Heating the air at the inlet with an increase in
coolant temperature of only 3°C at the beginning of the driving cycle allows to
reduce the coefficient of the temperature state influence on fuel consumption by
about 2,3%. This corresponds to the same reduction in gasoline consumption.
Herewith the concentrations of CO and CywHn are significantly reduced. The
reduction of the coefficient of the temperature state influence at the beginning of the
driving cycle for the concentration of CO is 38%, for the concentration of CnHp, -
23%. As the engine warms up, the effect decreases. However, herewith the
coefficient of the temperature state influence for the concentration of NO, is
increased in the range of 18-25%, which can be explained by insufficient heating
during the first fragment of the car catalytic neutralizer as when performing the fourth
fragment in similar modes the increasing of NO, concentration was not observed.
Taking into account the change of the coefficients of the temperature state influence,
it can be considered expedient to use the heating of the air at the inlet to the engine
until the coolant temperature reaches 50°C.

7. Calculations on the mathematical model show that heating the air at the inlet
to the engine during engine warm-up from 20°C to 50°C reduces the warm-up time
by 7%, fuel consumption by 4.0%, CO emissions by 6,6%, CnHn by 6,4%, NO, by
7,2%, CO2 by 6.9%.

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
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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».
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