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Osuunnixos JI.B. TloniniieHHs: MOKa3HUKIB Cy4YaCHUX OCH3MHOBUX JBUTYHIB
parioHaJbHUM  BUKOPHUCTAaHHSM  J00aBkM  OloeTtaHonmy A0  O€H3UHY. —
Kgpamidikaiiitna HaykoBa mparis Ha IpaBax PyKOIUCY.

Hucepraliiss Ha 3700yTTsS HAayKOBOTO CTyINeHs JokTopa ¢inocodii  3a
cnemianpHicTio: 142 — «EHepretnune mammHoOyAyBaHHs». — HamioHanbHui
TpaHCIOPTHUH yHIBepcuTeT, Kuis, 2021.

OcTaHHIM dYacoM HIMPOKOTO PO3MOBCIOKEHHS Cepell albTEPHATUBHUX
BU/IIB NAJIMB Ha PUHKY YKpaiHi HaOyB OeH3uH cymimeBuil A-95 E40 3 BmicToM
OioeTanoiry 36% 3a 006’emomM, TOOTO Iieil OCH3UH MPAKTUIHO € OCH30CHHUPTOBOIO
cymimmto. Cranom Ha 2016-2020 poxu el OCH3UMH MIUPOKO PEANIBYETHCSA Y
Mmepexi BiTunzHaHux A3C.

Buxopucrannio m06aBku 0i0oeTaHONy /10 OCH3WHY MPUCBSIYEHO OCUTh
Oarato poOIT sIK y HamIli KpaiHi, TaK 1 32 KOPJIOHOM. B OUIBIIOCTI JOCHIIKEHB,
HaWOUIbII HAOMMIKEHUX 3a XapaKTepoM [0 JaHoi pPoOOTH, OOMEXKYyBaIHCs
nob6aBkoro 20% OioeTraHony 10 OCH3UHY ISl aBTOMOOUTIB 0€3 JOIaTKOBUX 3MIH Y
KOHCTpYKIli. Onuparodrch Ha CTATUCTUYHI J1aHi (IOPIYHI CTaTUCTUYHI 301pHUKH,
dbopMu  3BITHOCTI  JEpKaBHOI ~ aBTOMOOLIBHOI  HCHEKIii) B  CTPYKTypi
aBTOMOOITLHOTO MapKy VYKpaiHM JOCUTh Majud BIJICOTOK aJanTOBaHUX
aBTOMOOLITIB, III0 MOXKYTh MPAIFOBATH HA OCH3WHI 3 BUCOKMM BMICTOM CIIMPTOBUX
CIOJTIYK 0€3 CYyTTEBUX 3MIiH TEXHIKO-€KCILTyaTal[iliHUX MOKA3HUKIB, TAKOXX HE CIIIJT
BUKJIFOYATH BEJIMKY YAaCTKYy BIMCHKOBOI TEXHIKH IO BCIM KpaiHi 1 YACTKY JIETKOBUX
aBTOMOOLITIB, 00JIaTHAHUX KapOIOPATOPHUMU JBUTYHAMH.

OT1xe, BpaxoBYIOUM BHIIE 3a3Ha4Y€H1 (aKTH, JOCIIKEHHS BIUIMBY BEJIUKUX
n00aBOK 010€TaHOy /10 OCH3MHY K Ha JBUTYHAX, 00JIaHAHUX KapOIOPaTOPHOIO
CUCTEMOIO JKHMBJICHHsS, TaK 1 Ha JBUTYHaXx 3 CHCTEMOIO BIIOPCKYBaHHS Ta
3BOPOTHUM 3B’SI3KOM JIOCHTH aKTyaJIbHE.

3a pe3ynapTaTaMyd TEOPETHUYHUX JOCIIKEHb BCTAHOBIIEHO BIIMIHHOCTI MIX

TOBApHUM ocH3zuHOM A-95 Ta 6iO€TaHOJIOM, mo € OCHOBHHM KOMIIOHCHTOM



CIUPTOBHX CIOJIYK y OeH3uHI cymimeBomy A-95E40, ski BIUIMBaIOTh Ha OCHOBHI
MOKa3HUKU POOOTH ABUTYHA.

Onupatoyuce Ha JJaHl TEOPETUYHUX JOCIIHKEHb CIUIAHOBAHO Ta MPOBEICHO
7Ba TPU(PAKTOPHUX EKCTIEPUMEHTH JJIsl TBUTYHIB 3 PI3HUMHU CUCTEMaMH >KUBJICHHS
B IIMPOKOMY Jlana3oHi HaBaHTAKYBAIbHUX 1 IIBUIAKICHUX PEKHUMIB poOOTH
JBUTYHA, JIBa JBO(MAKTOPHUX I PEKUMIB XOJIOCTOTO XOAY 1 JOJAaTKOBO
HaBaHTa)XyBaJbHI XapaKTEPUCTUKHU AJisi KapOIOPATOPHOTrO JBUTYHA TPH PI3HUX
HaJaIITyBaHHSIX TOJIOBHOT J03YyI04Oi cucTeMu. Pe3ynbraTtoM ekcrepruMeHTaIbHUX
JOCHIDKEHb € 3aJIeKHOCTI 3MIHM TOKa3HUKIB POOOTH JBUTYHIB BiJ BMICTY
OloeTaHoy B OE€H3MHI ISl JABUTYHIB 3 CHCTEMOIO BIIOPCKYBaHHS 1 3BOPOTHHUM
3B’A3KOM 1 KapOIOpaTOPHOIO CUCTEMOIO >KUBJICHHS.

OTpumaHi 3aJeXHOCTI JO3BOJIMJIM YTOYHUTH ICHYIOUY MOJEIb PYyXY
aBTOMOO1IA 3a pekuMaMu MoJiepHi30BaHOTO €BPOIENHCHKOro i3710BOr0 UKIY 3a
pobotu Ha Oen3uHi A-95 1 cymimeBomy Oen3uHi A-95E40 nns aBroMOoOUIsA 3
CUCTEMOIO BIIOPCKYBAHHS 1 aBTOMOOLIIA 3 KapOIOPATOPHOIO CHCTEMOIO JKUBJICHHS.

JIist TiepeBIpKHM aJIeKBAaTHOCTI YTOYHEHOI MOJIENl TMPOBEACHO CTEHIOBI
nociipkeHHs: aptomoOuts 3A3-1102 «TaBpis» Ha OiroBux OapabaHax 3a
pexxuMaMu MoJiepHi30BaHOTO €BpONENCHKOro 1310BOTO IUKITY.

3a pe3yabTraTamu aucepraniiHoi po0OTH BCTAHOBJIEHO HACTYITHE.

1. TeopeTuuHMMU JOCHIIP)KEHHSMH BCTAaHOBJIEHO BIJIMIHHOCTI CHUPTOBUX
CIIOJIYK, 30KpemMa 010eTaHomy, BiJl OEH3UMHY, AKI € MPUYMHOIO 3MIHU TOKa3HHUKIB
pobOTH NBUTYHA TPU TEpexo]l Ha OCH3UH 3 BHCOKHMM BMICTOM O10€TaHOIY.
BusHaueHO 3alIe)KHOCTI 3MIHM OCHOBHMX  (DI3MKO-XIMIYHUX  BJIACTUBOCTEU
CYMIILIEBOr0 OEH3MHY Bij BMICTY 010€TaHOIY.

2. ExcnepuMeHTalbHUMH JOCTIDKEHHSIMH BCTAHOBJICHO, IO TIPHU BEIHKHUX
n00aBKax CHUPTOBHUX CHOJYK 110 OeH3uHy (10 36%) nBUTYyH 3 KapOIOpaTOPHOIO
CHUCTEMOIO KHMBJICHHA B pEXHMax BHIIE CEpelHIX  HaBaHTaXEHb MpPaIlOe
HECTaOUIbHO, €HEPreTHYHI MOKa3HUKHU HOTO PI3KO 3HWXKYIOThCA. BecTaHoBieHO, 110
MPUYMHAMH 3HAYHOTO 30iTHEHHS MAJIMBO-TIOBITPSHOI CyMIIlll B KapOIOPaTOPHOMY

JIBUTYHI TIPY BHKOPUCTAaHHI BEJIMKHUX J100aBOK OloeTaHONy 10 OCH3UHY KpiM



3MEHIIICHHS] TEOPETHYHO HEOOX1THOI KUIBKOCTI TOBITPS IS 3TOPAHHS OIWMHUIL
KUTBKOCTI TMajiBa MPU HE3HAYHOMY 3POCTaHHI T'YCTHHU TAJIMBa € 3MEHILIEHHS
KUIBKOCT1 TaJMBa, [0 MOCTYIA€E B JABUTYH uUepe3 JI03yIoul opraHu KapOroparopa,
30KpeMa uYepe3 TOJOBHHM MaIMBHUM KHUKJIEp, SIK Ppe3ylbTaT OUIbII BHCOKOT
KIHEMaTUYHOI B SI3KOCT1 610€TaHOJIy B TOPIBHIHHI 3 OCH3UHOM.

3. Po3pobnena MeToaMKa PpO3paxyHKY pO3MIpIB JO3YIOUHMX OpraHiB
KapOopaTopa TpU BUKOPHCTaHHI OCH3WHIB 3 BEJIMKOIO J00AaBKOI CIHUPTOBHX
CIIOJTYK, sIKa 0a3y€eThCs Ha BHUKOPHUCTAHHI MONMPABOYHOTO KOE(DIIIEHTY, IO SIBIISE
co00I0 BIIHOIIEHHSI KIHEMAaTH4YHOI B’S3KOCTI O€H3MHY 1 OEH30CHUPTOBOI CyMIilll
JUIS BHW3HAYEHHS IUIOMII OTBOpPY TOJIOBHOTO TMAajJUBHOTO Kukiepa. OTpumani
3aJIEKHOCTI BU3HAYEHHS IIUX PO3MipiB. BHU3HAueHI po3Mipu JI03YIOUHUX OpraHiB
KOHKPETHOTO KapOropartopa.

4. ExcriepuMEHTaIbHUMU JOCTIHPKEHHSIMHU JOBEICHO, IO MPU BUKOPUCTAHHI
BU3HAUEHUX 3a PO3POOJIEHOI0 METOAMKOI PO3MIpIB  JO3YIOUUX OpraHiB
(rOJIOBHOTO ~ MAJIMBHOTO  JKHUKJepa)  3a0e3neyeHa  crabuibHa ~ poOoTa
KapOIOpaTOPHOTO JBUTYHA Ha OCH3WHI 3 JO0ABKOIO CIIUPTOBUX CIOIYK 10 36% y
BCIX HAaBAHTAXKYBAJIbHUX 1 IIBUJIKICHUX PEXKUMAX.

5. ExcrnepuMeHTaIbHUMH  JOCHIDKCHHSMH  BCTaHOBJIGHO, IO  TPHU
MepeBeICHHI KapOIOpaTOPHOrO JABUTYHA JIETKOBOIO aBTOMOOLIS 3 JKHUBJICHHS
OEH3MHOM 0€3 CIIUPTOBUX CIOJIYK HAa OEH30CIUPTOBY CYMIIl 3 BMICTOM CIIMPTOBUX
crosiyKk Oim3bko 36% 30UIbIICHHS BUTPATH MalliBa aBTOMOOIJIEM B MICBKOMY
pexuMi pyxy ckianae onuzbko 19,2%, B 3aMiCbKOMY peXUMI PyXy OJM3bKO
16,4%. SIkmio oIiHIOBaTH BUTpATy MajuBa B €HEPreTUYHUX OAUHUIIAX, PI3HULSA
MOKa3HUKIB MK OCH3MHOM A-95 1 6€H30CIUPTOBOIO CYMINIIIIO 3HAYHO MeHIa. B
MICBKOMY peXuMi 30UIbllIeHHS ckiagae 7,6%, B 3aMICBbKOMY PEXUMI PI3HUIA
ckianae 5,5%.

6. IlepeBenmenHs kapOOPATOPHOTO JBUTYHA JIETKOBOTO AaBTOMOOLNIS Ha
KUBJICHHSI OCH3MHOM 3 BEIIMKHM BMICTOM CIIMPTOBHX CITOJNYK JO3BOJISIE 3HAYHO
3MEHIIUTA BUKHIA OCHOBHUX IMIKI[UIMBUX pPEUYOBMH. B  mpoBemeHmnx

EKCTIIEPUMEHTAILHUX JO0CHKeHHIX aBTomMooutst 3A3 — 1102 «Taspis» B #oro



pyci 3a MonepHizoBaHHM €BpONENHCHKUM T370BHM IUKJIOM OTPUMANH 32 pOOOTH
Ha 6ensuni A-95 sukuau CO — 4,7 r/km, HC — 1,6 r/km, NMHC — 1,57 r/xm, NO,
— 1,48 1/xM, 3a poboTH Ha OGeH3ocnUpTOBiM cywmimii 3 36% cHUPTIB MOKa3HUKU
BiamoBigHO cknamaroTh: BUKHAW CO — 2,05 r/km, HC — 2,0 r/km, NMHC - 1,98
r/kMm, NOy —0,63 r/km. Bukuau CO, npakTHYHO OJHAKOBI 1Ji1 000X manuB. B mux
JOCIIIJIKEHHSX BCTAHOBWJIM, IO JJISl MOJIMIICHHS MOKa3HUKIB KapOHOpaTOPHOTO
JBUTYHA B HECTAUX PEXUMax, 30KpeMa 3MEHIICHHS BUKHIIB BYTJICBOAHIB 3
BIIMpAIlbOBAaHUMM Ta3aMu, 3a poOOTH Ha OCH30CHUPTOBIM CyMIIIl JOIIJILHO
30UTBIIUTH NPOAYKTUBHICTh IPUCKOPIOBAIILHOIO HACOCA.

7. IIpoBeneHi 3 BUKOPUCTAHHAM TUTAHYBaHHS TPHU(DAKTOPHOTO EKCIICPUMEHTY
BunpoOyBanns asuryna VW BBY, mnokazanu, mo mnpu BeTUKHX J00aBKax
CIIUPTOBUX CHOJYK 10 OeH3uHy (110 36% ) IBUTYH 3 CUCTEMOIO BIIOPCKYBAaHHS Ta
3BOPOTHUM 3B’SI3KOM MPAIIO€ CTAaOUIBHO B YCIX MOMJIMBUX HABAHTAXKYBAJIbHUX 1
MIBUIKICHUX pexumax. lle cBiguuTh MNpo ajgamnTaiiio CHUCTEeMH YIPaBIIHHS
JIBUTYHA, TAKUM YMHOM CHCTEMa IPU BUKOPUCTaHHI OCH30CIIUPTOBUX CyMILIEH 3a
paxyHOK 301UIbIICHHS ITUKIIOBOI ToJadl TajuBa 3abe3reuye cTabuUIbHY poOOTY
JBUTYHA.

8. IlepeBipunam aJeKBAaTHICTh MaTEMaTUYHOI MOJENl PyXy JETKOBOTO
aBTOMOOWIS 3a pexxumMaMu MojepHi30BaHOTO €BpPONEHCHKOr0 37J0BOT0 MUKITY 3
BpaxyBaHHSIM OCOOJMBOCTEH MIATPUMAHHS PEXHMIB B MPOLECI CTEHIOBUX
BUNPOOYBaHb ABTOMOO1JISI Ta BUKOPUCTAHHSIM XapaKTEPUCTHUK JIBUTYHIB 3 PI3HUMU
CHUCTEMaMHU >KUBJICHHS 3a pOOOTH Ha PI3HUX MaJuBaX. AJICKBATHICTh MiATBEPIUIU
eKCTIIEpUMEHTAIbHUMH J0CIiKeHHs MU aBTomMoOu1s 3A3-1102 «TaBpis» Burpara
OCH3WHY T 4Yac BUNPOOYBaHb BIAPIZHAETHCA BIJ 3HAYCHHS PO3PAXYHKOBO
oTpuMaHoi BuTpaTu Ha 6,0 %, pi3HULA BUTpAaTH OEH30CHUPTOBOI CyMIIIl Mk
EKCIEPUMEHTAIILHOIO Ta PO3PaXyHKOBOIO BETMUYMHOIO ckianae 7,41%.

9. PozpaxynkamMu Ha MaTeMaTW4HIA MOJEeJi BCTAaHOBJICHO, IO TPHU
NepeBe/IEHH] Cy4acHOro OEH3WHOBOTO [BHUTyHA 3 CHCTEMOIO BIOPCKYBAaHHS 1
3BOPOTHUM 3B’A3KOM 3 OcH3uHy A-95 Ha OEH30CIHPTOBY CyMIIl 3 BMICTOM

CHUPTOBUX CHOJYK O0JM3bKO 36% MOXHA O4YIKYBAaTH 301JIbILIEHHS BUTPATH MaluBa



JerkoBuUM aBToMOOIeM Ha 8 — 9 % , [{g BenwumHa MeHIIa Bil BITHOCHOI Pi3HUIII
MDK HIDKYOKO TEIJIOTOI0 3TOpaHHs OCH3WHYy 0€3 CHUPTOBHX CIOJIYK Ta
OEH30CIUPTOBOI CyMIIII 3 BMICTOM CIIUPTOBUX CIONYK 0s13bK0 36% ( 15-16%) .
[TosicHroeTbest 1€ 301HEHHSIM TAJIUBO-TOBITPSHOT CyMillli, MPO IO CBITYUTH
3pOCTaHHs BUKHIIB 3 BIANpaIllbOBAaHMMH Ta3aMH BYTJeBOJHIB Ha 18 — 19 % 1
OKCHUJIB a30Ty OJM3bKO 2,7 pa3u, 3MEHIICHHS BUKUJIIB OKCHIY BYTJIELIO HA 5 — 6
%, 3MEHIICHHA BUKHJIB ByTJeKuciaoro razy Ha 4 — 5 %. OgHuM 3 MOXIJIMBHUX
NUIAXIB 3MEHIICHHS BUKHUAIB  OKCHIIB a30Ty € HaJallITyBaHHA EJIEKTPOHHOI
CUCTEMU YIpaBJIiHHS HA 30araueHHs MajJuBO-MOBITPSHOI CyMillli, X04Ya MPU LbOMY
MO>KJIMBE HE3HAYHE MOTIPUIEHHS MAJMBHOI €KOHOMIYHOCTI 3a poOOTH Ha OEH3UHI
0€3 cIUPTOBUX CHOJYK. Take HaNAaIITYBaHHS CUCTEMU JIOLUIbHE, SIKIIO K OCHOBHE
MaJMBO BUKOPUCTOBYIOTh OCH30CIIUPTOBY CYMIIIl.
HaykoBa HOBU3HA O/iep:KaHUX pe3yJbTaTiB.

1. BeranoBiieHo, 10 MpU NepeBeIeHH] KapOopaTOPHOro ABUT'YHA JIETKOBOTO
aBTOMOOUISL 3 >KUBJIEHHS OCH3MHOM 0€3 CHUPTOBHX CHOJYK Ha OEH30CIHPTOBY
CYMIIII 3 BMICTOM CHUPTOBHX CHOJYK, 30Kpema OloeTaHoiy, 6,u3bk0o 36% oJHi€r0
3 OCHOBHUX NPHUYMH 301THEHHS MAJMBO-MOBITPSHOI CyMillll, KpIM MEHIIOl
TEOPETUYHO HEOOX1THOT KIIBKOCTI TTOBITPS ISl 3TOPAaHHS OJIMHUII MAacH TajiuBa, €
3MEHIIEHHS KUIBKOCTI MaliuBa, IO MPOXOJUTh 4Yepe3 JI03yloul OpraHu
KapOwpaTopa B pe3yjbTaTi BUIIOI KIHEMaTH4YHOI B’SI3KOCTI OlO€TaHOIY B
MOPIBHSIHHI 3 OCH3UHOM.

2. Po3pobnena MeToauMKa BHU3HAYEHHS JOLUIBHUX PO3MIPIB JI03YIOUUX
OpraHiB KapOropaTropa TMpU BHKOPUCTAHHI OEH30CHUPTOBUX CYMIIICH s
3a0e3neyeHHss  CTaOUIbHOI  poOOTHM  JABUTYHAa B LIMPOKOMY  Jllara3oHi
HaBaHTa)XyBaJbHUX 1 MIBUIKICHUX PEXKUMIB BBEIICHHSM B BUpa3 JIJsl BUSHAUCHHS
CKJIaJy TMaJuBO-TIOBITPSIHOI CyMIIlll TOMPABOYHOTO KOE(DIIIEHTY, SKUN SBISE
co0010  BIJHOMIEHHS KOE(DIII€HTIB KIHEMaTHYHOI B’SI3KOCTI OC€H3MHY 1
OEH30CIUPTOBOI CYMIIlIi.

3. BcraHoBieHO, 110 ABUTYHH 3 CHCTEMaMU BIIOPCKYBaHHS OCH3MHY 1

3BOPOTHUM 3B’S3KOM CTa0lIbHO MPAIIOTh B YCIX pEKMMax MpHU BUKOPHUCTAHHI



OEH30CMUPTOBUX CYMIIIEH 3 BMICTOM CIHUPTOBHUX CHOJYK A0 36%, sIKI HIMPOKO
BUKOPHCTOBYIOTh B €KCILTyaTaIlii.

4. BcTaHOBJIEHO, IO TPU BHUKOPHUCTAHHI OEH30CIHUPTOBUX CyMIlIEH B
JBUTYHAX 3 CHCTEMaMH BIIOPCKYBaHHS OCH3WHY 1 3BOPOTHHM 3B’SI3KOM MOJKJIUBE
He3HayHe 301HCHHS TMaJUBO-TOBITPSIHOI CYMIIlli, 110 MPU3BOIUTH O 3POCTaHHS
BUKHU/IIB 3 BIAMNPAIlbOBAHUMH Ta3aMH OKCHIIB a30Ty 1 BYIJIeBOAHIB. OaHUM 3
MOXXJIMBUX TIUIAXIB 3MEHIICHHS BUKHIIB OKCHIIB a30Ty € HaJallTyBaHHS
CJICKTPOHHOT CHCTEMH YMpABIIHHA Ha 30aradyeHHs MaJIUBO-IIOBITPSHOI CyMIIII],
X04Ya IpH UbOMY MOXJIMBE HE3HAYHE IOTIPIICHHS MajJWBHOI €KOHOMIYHOCTI 3a
poOoTH Ha OeH3uHI 0e3 CNHUPTOBUX CHONYK. Take HanmamTyBaHHS CHUCTEMHU
JIOIITbHE, SKIIO SIK OCHOBHE MaJIMBO BUKOPUCTOBYIOTH OCH30CTTUPTOBY CYMIIIL.

IIpakTHYHe 3HAYEHHS OJleP:KAaHUX pPe3yJIbTaTiB.

1. Pexomenpaiiii mo BHU3HAYEHHIO JOUUIBHUX PO3MIPIB JIO3YIOUUX OPraHiB
KapOropaTopa IpU BUKOPHUCTaHHI OCH30CIHMPTOBUX CyMIled i 3a0e3nedeHHs
cTab1IbHOT POOOTH KapOIOPATOPHOTO JIBUTYHA.

2. ExoyiorivuHi TOKa3HUKWA OEH3MHOBUX JBUTYHIB 3 PI3HUMHU CHCTEMaMHu
YKUBJIEHHS 32 POOOTH Ha OEH30CHUPTOBHUX CYMIIIAX 3 PI3HUM BMICTOM CHUPTOBHX
CHOJYK.

3. Iloka3HukM MaTMBHOI €KOHOMIYHOCTI OCH3MHOBHUX JIBUTYHIB 3 PI3HHUMH
CUCTEMaMU >KUBJICHHS 32 POOOTH Ha OEH30CHUPTOBUX CYMIIIAX 3 PI3HUM BMICTOM
CIUPTOBHX CIOJIYK.

4. ExoJIOT14H1 OKa3HUKH Ta MOKA3HUKW MaJIUBHOI €KOHOMIYHOCTI JIETKOBOT'O
aBTOMOO17IST 3 KapOHOpaTOpPHUM JBUTYHOM 3a poOOOTH Ha OCH3MHI Ta
OEH30CIUPTOBUX CyMilIax.

5. EKOJIOoT14HI MOKa3HUKU Ta MOKA3HUKH MAJMBHOI €KOHOMIYHOCTI JIETKOBOTO
aBTOMOOUIA 3 CyYaCHUM JIBUTYHOM 3 CHCTEMOIO BIOPCKYBaHHS OCH3UHY 1
3BOPOTHHUM 3B’A3KOM 32 poOOTH Ha O€H3MHI Ta OCH30CTIMPTOBUX CyMIIIIaX.

6. YTouHeHa MaTeMaTHMyHa MOJEIb pPyXy JETKOBOIO aBTOMOOIIA 3
OCH3MHOBHUMH JIBUTYHAMU 3 PI3HUMHU CHCTEMaMU KHUBJICHHA 32 poOOTH HAa OEH3MHI

0e3 no0aBok Ta 3 100aBKOIO A0 36% CHUPTOBUX CHOJIYK B PyCl 3a pexUMaMu



MonepHizoBaHOTO €BPOMEHCHKOTO 1310BOTO ITUKITY.

7. Pe3ynbpraté eKCIIEpUMEHTATLHUX BHMPOOYBAaHb JIETKOBOTO aBTOMOOLIS 3a
poOOTHM Ha TmajaMBax pI3HOIO CKIagy B pycl 3a pexuMamMu MoJiepHI30BaHOTO
€BpONENCcHKOro i340BOro HUKIY.

8. BrpoBakeHHsT pe3yNbTaTiB JOCTIKeHHs: JlemapTaMeHT TpaHCHOpPTHOT
iH(}pacTpykTypu BuKOHaBUOro oprany KuiBcekoi mickkoi pagu (KuiBchka michbka
JepkaBHA aAMIHICTparlisl), a TaKoX y HaBYaJIbHOMY Tiporeci HarioHaibHOTO
TpaHCIIOPTHOTO YyHiBepcutery (M. KuiB) mpu miAroToBIll Kypcy «AJBTEpHATHBHI
MajgnuBay.

KarwuoBi caoBa: CywmimeBuii OeH3MH, 010€TaHOJ, CHUPTOBI CIOJIYKH,
301THEHHS TAJIMBO-TIOBITPSHOI CYMIIlll, PEryJIOBaHHS TOJIOBHOI JI03YIOUOl
CUCTEMHM, €KOJIOTIYHI MOKAa3HHWKHU, MaJlMBHA €KOHOMIYHICTh, OCH3MHOBUN JBUTYH,
KapOopaTop, CUCTEMA BIIOPCKYBaHHS, 3BOPOTHHIM 3B S30K .
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Recently, mixed gasoline A-95 E40 with a bioethanol content of 40% by
volume has become widely used among alternative fuels on the Ukrainian market.
As of 2016-2020, it is widely sold in the network of domestic gas stations.

Quite a lot of works has been devoted to the use of bioethanol additives to
gasoline both in our country and abroad. Most studies, closest in nature to this
work, were limited to adding 20% bioethanol to gasoline for cars without
additional design changes. Based on statistical data (annual statistical collections,
reporting forms of the State automobile inspectorate) in the structure of the fleet is
a fairly small percentage of adapted cars that can run on gasoline with a high
content of alcohol compounds without significant changes in technical and
operational indicators, and a large share of military equipment throughout the
country and the share of passenger cars of outdated design equipped with a
carburetor power system should not be excluded.

So, taking into account the above facts, the research of the effect of large
bioethanol additives to gasoline both on cars of outdated design equipped with a
carburetor power supply system, and on cars with an injection system and feedback
1s quite relevant.

According to the results of theoretical research, differences were have shown
between commercial gasoline A-95 and bioethanol, which is the main component
of alcohol compounds in mixed gasoline A-95E40, which affect the main
performance of the engine.

Based on the data of theoretical research, two three-factor experiments were
planned and conducted for engines with different power supply systems in a wide

range of engine operation, two two-factor experiments for idling modes, and



additionally load characteristics for the carburetor engine at different settings of the
main metering system. The result of experimental research is the dependence of
changes in engine performance on the bioethanol content in gasoline for the
injection system and feedback and carburetor power supply system.

The obtained dependencies made it possible to clarify the existing model of
car movement according to the modes of the New European Driving Cycle for
working on A-95 gasoline and A-95E40 mixed gasoline for a car with an injection
system and a car with a carburetor power system.

To check the adequacy of the updated model, bench studies of the ZAZ-
1102 “Tavria” car on running drums were conducted according to the modes of the
New European Driving Cycle.

Based on the results of the dissertation work, the following was have
shown.

1. Theoretical research have shown differences between alcohol compounds
and gasoline, which cause changes in engine performance when switching to
gasoline with a high bioethanol content. The dependences of changes in the basic
physical and chemical properties of gasoline on the content of bioethanol are
determined.

2. Experimental research have shown that with large additives of alcohol
compounds to gasoline (up to 36%), the engine with a carburetor feed system in
modes above average loads is unstable, its energy performance decreases sharply.
It is established that the reasons for significant depletion of fuel-air mixture in the
carburetor engine when using large additives of bioethanol to gasoline in addition
to reducing the theoretically required amount of air to burn a unit amount of fuel
with a slight increase in fuel density is a decrease in fuel entering the engine. in
particular through the main fuel jet, as a result of the higher kinematic viscosity of
bioethanol compared to gasoline.

3. A method has been developed to calculate the size of the carburetor
dosing bodies when using gasoline with a large addition of alcohol compounds,

which is based on the use of a correction factor, which is the ratio of kinematic



viscosity of gasoline and gasoline mixture to determine the hole area of the main
fuel jet. Dependences of definition of these sizes are received. The sizes of dosing
bodies of the concrete carburettor are defined.

4. Experimental research have shown that when using the dimensions of the
dosing bodies (main fuel nozzle) determined by the developed method, stable
operation of the carburetor engine on gasoline with the addition of alcohol
compounds up to 36% in all loading and speed modes was ensured. When using
gasoline without alcohol compounds, the consumption of such gasoline increases
in comparison with the operation of the engine with a regular nozzle.

5. Experimental research have shown that when converting the carburetor
engine of a car powered by gasoline without alcohol compounds to a benzo-
alcohol mixture with an alcohol content of about 36%, the increase in fuel
consumption by the car in urban mode is about 19,2%, in suburban mode about
16,4%. If we estimate the fuel consumption in energy units, the difference between
the gasoline A-95 and gasoline-alcohol mixture is much smaller. In the city mode
the increase is 7,6%, in the country mode the difference is 5,5%.

6. Switching the carburetor engine of a light duty vehicle to gasoline with a
high content of alcohol can significantly reduce emissions of major harmful
substances. In the conducted experimental researches of the Tavria car in its
movement on the Modernized European driving cycle received for works on A-95
gasoline emissions of CO - 4,7 g/km, HC - 1,6 g / km, NMHC - 1,57 g/km, NOx -
1,48 g/km, for work on a gasoline-alcohol mixture with 36% of alcohols,
respectively, the indicators are: CO emissions - 2,05 g/km, HC - 2,0 g / km,
NMHC - 1,98 g / km, NOx —0,63 g/km. CO2 emissions are almost the same for
both fuels. In these studies, it was found that to improve the performance of the
carburetor engine in volatile modes, in particular to reduce emissions of
hydrocarbons with exhaust gases, when working on a gasoline-alcohol mixture, it
1s advisable to increase the performance of the accelerator pump.

7. Tests of the VW BBY engine were performed using the planning of a

three-factor experiment, which showed that with large additives of alcohol



compounds to gasoline (up to 36%) the engine with injection system and feedback
works stably in all possible load and speed modes. This indicates the adaptation of
the engine control system, so the system when using gasoline-alcohol mixtures by
increasing the cyclic fuel supply ensures stable operation of the engine.

8. The adequacy of the mathematical model of light duty vehicle movement
according to the modes of the Modernized European driving cycle is checked,
taking into account the peculiarities of maintaining the modes in the process of
bench tests of the car and using the characteristics of engines with different power
systems for work on different fuels. Adequacy was confirmed by experimental
studies of the car ZAZ-1102 "Tavria" Consumption of gasoline during the tests
differs from the value of the calculated consumption by 6,0%, the difference in
consumption of petrol-alcohol mixture between the experimental and the
calculated value 1s 7,41 %.

9. Calculations on the mathematical model show that when converting a
modern gasoline engine with injection system and feedback from gasoline A-95 to
a gasoline-alcohol mixture with an alcohol content of about 36%, you can expect
an increase in fuel consumption by car by 8 - 9%, This value less than the relative
difference between the lower heat of combustion of gasoline without alcohol
compounds and gasoline-alcohol mixture with an alcohol content of about 36%
(15-16%). This is due to the depletion of the fuel-air mixture, as evidenced by an
increase in emissions from exhaust gases of hydrocarbons by 18 - 19% and
nitrogen oxides about 2,7 times, a decrease in carbon monoxide emissions by 5 -
6%, a reduction in carbon dioxide emissions by 4 - 5% . One of the possible ways
to reduce emissions of nitrogen oxides is to adjust the electronic control system to
enrich the fuel-air mixture, although there may be a slight deterioration in fuel
economy for work on gasoline without alcohol. This setting of the system is
appropriate if the main fuel used is a gasoline-alcohol mixture.

Scientific novelty of the results obtained.

1. It is established that when converting the carburetor engine of a car from

gasoline supply without alcohol compounds to a gasoline-alcohol mixture



containing alcohol compounds, in particular bioethanol, about 36% is one of the
main causes of fuel-air mixture depletion, except for less theoretically required
amount of air. , there is a reduction in the amount of fuel passing through the
dosing bodies of the carburetor as a result of higher kinematic viscosity of
bioethanol compared to gasoline.

2. A method for determining the appropriate size of the dosing bodies of the
carburetor when using gasoline-alcohol mixtures to ensure stable operation of the
engine in a wide range load and speed modes by entering in the expression to
determine the composition of the fuel-air mixture correction factor, which is the
ratio of the coefficients of kinematic viscosity of gasoline and gasoline-alcohol
mixture.

3. It has been established that engines with gasoline injection systems and
feedback work stably in all modes when using gasoline-alcohol mixtures with an
alcohol content of up to 36%, which are widely used in exploitation.

4. It 1s established that when using gasoline-alcohol mixtures in engines with
gasoline injection systems and feedback, a slight depletion of the fuel-air mixture
1s possible, which leads to an increase in emissions from exhaust gases of nitrogen
oxides and hydrocarbons. One of the possible ways to reduce emissions of nitrogen
oxides is to adjust the electronic control system to enrich the fuel-air mixture,
although there may be a slight deterioration in fuel economy for work on gasoline
without alcohol. This setting of the system is appropriate if the main fuel used is a
gasoline-alcohol mixture.

The practical significance of the obtained results.

1. Recommendations for determining the appropriate size of the dosing
bodies of the carburetor when using gasoline-alcohol mixtures to ensure stable
operation of the carburetor engine.

2. Environmental performance of gasoline engines with different power
supply systems for work on gasoline-alcohol mixtures with different content of

alcohol compounds.



3. Fuel efficiency indicators of gasoline engines with different power supply
systems for work on gasoline-alcohol mixtures with different content of alcohol
compounds.

4. Ecological indicators and indicators of fuel economy of a car with a
carburetor engine for work on gasoline and gasoline-alcohol mixtures.

5. Environmental and fuel efficiency indicators of a car with a modern
engine with a gasoline injection system and feedback for work on gasoline and
gasoline-alcohol mixtures.

6. The mathematical model of movement of a car with gasoline engines with
different power supply systems for work on gasoline without additives and with
the addition of up to 36% of alcohol compounds in motion according to the modes
of the New European Driving Cycle.

7. Results of experimental tests of a car for work on fuels of different
composition in motion according to the modes of the New European Driving
Cycle.

8. Implementation of research results: Department of Transport
Infrastructure of the executive body of the Kyiv City Council (Kyiv City State
Administration), as well as in the educational process of the National Transport
University (Kyiv) in the preparation of the course "Alternative Fuels".

Keywords: Mixed gasoline, bioethanol, alcohol compounds, fuel-air
mixture impoverishment, main dosing system regulation, environmental
performance, fuel economy, gasoline engine, carburetor, injection system,
feedback.
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