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Pedepar:

1. OZHUMM 3 OCHOBHUX JIKepeJl MeXaHiYHOi eHeprii cyyacHHUx aBTOMOOIIB € IBUT'YHU BHYTPIlIHbOTO 3ropaHHs ([JB3)
- OEH3MHOBI i ra30Bi JBUTYHU 3 iICKPOBUM 3anasoBaHHAM ([1313) i guzeti. Li ABUryHU MaloTh psif, IEPEBAr B
IIOPiBHSIHHI 3 IHIIMMU BiJOMUMU [IPKEPEJIAMU MEXAHIYHOI €HepPrii, TOMy MOXXHA CTBEPIAKYBATH, 11O i IBUT'YHU
OyIyTb IIMPOKO BUKOPUCTOBYBATU B MailbyTHbOMY. TOMY MOJIINIIEHHS iX €HepreTUYHUX, €KOJIOTTYHMX [TOKA3HUKIB i
IIaJIMBHOI €EKOHOMIYHOCTI € BaXJIUBOIO ITpo6seMolo. Ha jlerkoBux aBTOMOO1/ISIX 6i/bll IUPOKO BUKOPUCTOBYIOTb
IBUTYHU 3 iICKPOBUM 3aMaJIlOBaHHAM. BifoMo, 110 AJ151 OTPMMAaHHS BUCOKUX €HEPreTUYHUX ITOKA3HUKIB JBUTYHIB 3
iCKpOBMM 3aNaI0OBaHHSAM OJHUM 3 HalOiIbIll BAKOPUCTOBYBAHUX METOLIB € 30arayeHHs [1ajnBO-TIOBITPSHOI CyMili.
Po6oTa fBuryHa Ha 36arayeHiil IaJauBO-TIOBITPSIHIN CyMillli NpU3BOAUTD [0 30iIbIIEHHS BUTPAaTH OEH3UHY i
MOTipUIEHHS €KOJIOTIYHMX [TOKA3HUKIB, 30KpeMa IIPY BUKOPUCTAHHI KaTaJliTUYHOro HelTpaizaropa. [lominmenHsa
LIMX TTOKa3HUKIB ABUTYHIB 32 pOOOTH 3 [IOBHMM HABAHTAKEHHSIM € aKTyaJIbHUM 3aBAAHHSIM. [IoKa3HUKM POOOTH

IBUT'yHA Ha 30arayeHiil najauBO-TIOBITPSIHIN CyMillli IPUIHSATI B pOOOTI 1J1s1 TOPIBHSJIBHOI OL[iHKY e(eKTUBHOCTI



I06aBKU 3aKMCY a30Ty [0 MOBITPSIHOTO 3apsiay. [lo MOKa3HUKIB poOOTH ABUTYHA, HA SIKi MOXKe BIUIMHYTHU 100aBKa
3aKKCY a30Ty IO MOBITPSIHOTO 3apsiy, BifHeC/IN eHepreTU4Hi MOKa3HUKY (€peKTUBHUIN KPYyTHUN MOMEHT,
eeKTUBHA [IOTYXXHICTb, cepeliHill e(peKTUBHUI THUCK), TOKA3HUKU [1aJIMBHOI EKOHOMIYHOCTI (MMTOMa e(PeKTHBHA
BUTpaTa 6€H3UHY, €PEKTUBHUH K.K.1I.), EKOJIOTIYHi TI0Ka3HUKY (KOHLEHTpAallis Ta MacoBi BUKuau 3P 3
BignpaupoBaHumu razamu (BT'), BigHeceHi 1o oguHui epekTuBHOI po6oTH). Tak K cepenHill iHIUKaTOPHUIN THUCK,
IHIMKATOPHUM K.K.JI., KOHIIEHTPALli10 i MacoBi BUKUIY 3P B Pi3HUX PEKUMAx PETyJIIOBaHHS MOKJIMBO BU3HAYUTU
TicJisl MPOBEAEHHS CKJIaIHUX €KCIIEPUMEHTIB, 30KpEMa BU3HAUYE€HHS iHAUKATOPHOTO K.K.1. i KoedilieHTa
HaIlOBHEHHS IBUT'YHA NIOBITPSHUM 3apsIOM, 3alIPOIIOHOBAHA METOAMKA TEOPETUYHOIO AOCIIPKEHHS OLiHIOBATU
BIUJIMB PEXXUMY PETyJIlOBaHHS B BiTHOCHUX BeJIMYMHAX — KoeillieHTax BIVIUBY PEryJIIOBaHHS B JaHOMY PEKUMi
poOOTH IBUTYHA Ha €HEPreTUYHi, €KOJIOTi4HI ITOKa3HUKM i IaJIMBHY €KOHOMIUHICTb B [IOPIiBHSHHI 3 IOKa3HUKaMU
po6OTH IBUT'YHA Ha 306arayeHii ajamBo-TOBITPSAHIN cymimi. BemunHa KoediljienTy BIJIMBY PEryJIIOBaHHS TI0Ka3ye
e(peKTUBHICTb pesKUMY POOOTH IBUTYHA. JI7151 IepeBipKu LOCTOBIPHOCTI OTPMMAaHUX TEOPETUYHUX PE3YJIbTATIB
IIPOBEJIM eKCIIePUMEHTaJIbHI OCIiI>)KeHHs Ha BITYM3HSIHOMY 6€H3MHOBOMY IBUryHi MeM3-307 3 cucteMoro
BIIOPCKYBaHHSI, 3BOPOTHMM 3B’SI3KOM i KaTayliTHYHUM HENUTpPasi3aToOpoM. B LIiToMy pe3yJibTaTh €KCIIePUMEHTAJIbHUX
IOCJiIKEeHb MiATBEPANINA JOCTOBIPHICTh BUCHOBKIB TEOPETUYHHUX NOCIIIKEHb. B OKpeMUX eKCllepUMeHTax Oyin
BUKOpHcTaHi ABuryHu VW BBY i Opel. HaykoBa HOBU3HA ofiepKaHUX pe3ysbTariB. 1. 3arrporioHOBaHa MeTOMKa
TEOPETUYHOTO NOCJIiIKEHHS BIUIMBY NJOOABKU 3aKUCY a30Ty 1O IOBITPSIHOTO 3apsily HAa €HEPreTUYHi, aJuBO-
€KOHOMIYHI i eKOJIOTiYHi IOKa3HMKY IBUTYHA 3 iICKPOBMM 3alajlOBaHHAM 3 BUKOPUCTAHHAM BiJHOCHUX BEJINYMH —
Koe(illieHTiB BIJIMBY peryJioBaHHs; 2. Po3paxoBaHi KoeQillieHTU BIJIMBY PEryJIIOBaHHS i BUBHAYEH] peXXUMU
PETYJIIOBaHH4, B SIKUX IOJIIIIYIOTHCS €EHEPreTUYHI, 1aJIMBO-€KOHOMIYHI i €KOJIOTiYHi IOKa3HUKHY JBUTYHA 3
iCKpOBUM 3aNal0OBaHHSIM MIPU N00ABILIi 3aKUCY a30Ty A0 MOBITPSHOTO 3apsay; 3. 3 BUKOPUCTAHHSIM BiloMUX
TEOPETUYHUX TI0JIOXKEHD i EKCIIEPUMEHTAIbHUX JAHUX NIPOBEJIA PO3PAXyHOK CEPEIHbOrO iHAUKATOPHOTrO TUCKY [IPU
Pi3HIll 32 BeJIMYMHOIO 106aBLIi 3aKUCY a30TY 10 TOBITPSIHOTO 3apsny. PesysibTaTu po3paxyHKy MiATBEpAUIN
IOCTOBIpHICTh TEOPETUYHUX BUCHOBKIB; 4. [IpoBeeHe iHANIII0BaHHS poO0YOro LIMKIy [10Ka3aslo, 1o Ao0aBKa
3aKMCy a30Ty [0 MOBITPSIHOTO 3apsAy JABUTYHA 3 iCKPOBUM 3aIaJIIOBAHHSIM IHTEHCU)iKye IIPOLIEC 3TOPaHHSL.
[IpakTU4HEe 3HaUYEHHS OJlepKAHMX PE3YJIbTATIB. 1. 3aIIPOINIOHOBAHO METOJ, BU3HAYEHHSI BUTPATH 3aKUCY a30TY 5K
pi3HUILIIO 3aMipSIHUX €KCIIEPUMEHTAJIbHO 06’€MHUX BUTPAT IOBITPS 3 JOOABKOIO 3aKUCY a30Ty i 6e3 106aBKy; 2.
PesynbTaTy po3paxyHKiB KoedillieHTiB €(peKTMBHOCTI KaTajliTUYHOrO HelTpasizatopa 3a poOOTH ABUTYHA 3
iCKPOBMM 3aInajoBaHHAM IIPU Pi3HOMY CKJaZi MaJMBO-TIOBITPSAHOI CyMilli; 3. Pe3ybTaTi pO3paxyHKiB
IHIMKaTOPHOTO K.K.JI. B 3aJIEXKHOCTI BiJl CKJIaZy IIaJMBO-TIOBITPSIHOI cyMmili py 106aBIi 3aKuCy a30Ty 1O
MIOBITPSIHOTO 3apsly IBUTYHA 3 iICKPOBUM 3alayIlOBaHHAM,; 4. Pe3yJibTaTy MOPiBHSIHHS €KOJIOTIYHUX ITOKA3HUKIB
IBUTYHA 3 iCKPDOBUM 3alajIlOBaHHSIM 32 pOOOTH Ha 30arayeHiil i CTexiomeTpuyHil IaauBO-TOBITPSIHUX CyMilnax ; 5. B
€KCIIEPMMEHTAJIbHUX JTOCTIIPKEHHSIX BCTAHOBUIIY, 110 IPU N06aBLi 3aKKUCy a30Ty 61m3bKo 11,4% 3a poboTu Ha
CTexXioOMeTpUYHIl NanuBO-MOBITPSIHIN cyMilli e(peKTUBHUN KPYTHUI MOMEHT OinbIunii Ha 23...25% B [IOPIiBHSHHI 3
poboTOI0 Ha 306aradeHil cymiuri. Kio4oBi cioBa: aBTOMOO1JIb, IBUTYH, IOTY>KHICTb, [1aJIABHA €EKOHOMIYHICTb,
€KOJIOTIYHI ITIOKa3HMKM, €EHEPreTUYHI IOKAa3HMKY, LIKIIJIVBI pEYOBUHH, BifilIpallbOBaHi ra3u, BUTYH 3 iCKDOBUM

3aMai0BaHHAM, pOOOYMI IIPOLIEC, 3aKHMC a30TY, IaJIMBO-TIOBITPsIHA CyMill, KoeilieHT BIIJIMBY peryaioBaHHS.

2. One of the main sources of mechanical energy of modern cars are internal combustion engines (ICE) - gasoline
and gas engines with spark ignition (SIE) and diesel engines. These engines have a number of advantages compared
to other known energy sources, so it can be argued that these engines will be widely used in the future. Therefore,
improving their energy, environmental performance and fuel economy is an important problem. Spark ignition
engines are more widely used in passenger cars. It is known that to obtain high energy indicators of spark-ignition
engines, one of the most widely used methods is enrichment of the fuel-air mixture. Operation of the engine on an
enriched fuel-air mixture leads to increased gasoline consumption and deterioration of environmental indicators,
in particular when using a catalytic converter. Therefore, improving these indicators of engines when operating at
full load is an urgent task. The engine performance indicators on an enriched fuel-air mixture are adopted in the
work to assess the effectiveness of the addition of nitrous oxide to the air charge. Since the average indicator
pressure, indicator efficiency, concentration and mass emissions MP of particulate matter in different control



modes can be determined after conducting complex experiments, in particular, determining the indicator
efficiency and the engine air charge filling factor, a theoretical research methodology is proposed to assess the
influence of the control mode in relative values - the coefficients of influence of regulation in a given engine
operation mode on energy, environmental indicators and fuel economy in comparison with the engine operation
indicators on an enriched fuel-air mixture. The value of the coefficient of influence of regulation shows the
efficiency of the engine operation mode. To verify the reliability of the optimal calculation results, experimental
studies were conducted on the domestic gasoline engine MeMZ-307 with an injection system, feedback and
catalytic converter. In general, the results of experimental studies confirmed the reliability of the conclusions of
the calculation studies. In separate experiments, VW BBY and Opel engines were used. Scientific novelty of the
obtained results. 1. A methodology for theoretical study of the influence of nitrous oxide addition to the air charge
on the energy, fuel-economic and environmental indicators of a spark-ignition engine has been developed using
relative values - control influence coefficients; 2. Control influence coefficients have been calculated and control
modes have been determined in which the energy, fuel-economic and environmental indicators of a spark-ignition
engine are improved when nitrous oxide is added to the air charge; 3. Using known theoretical provisions and
experimental data, the average indicator pressure was calculated with different amounts of nitrous oxide addition
to the air charge. The calculation results confirmed the reliability of the theoretical conclusions; 4. The operating
cycle indication showed that the addition of nitrous oxide to the air charge of a spark-ignition engine intensifies
the combustion process. Practical significance of the results obtained. 1. A method for determining the nitrous
oxide flow rate as the difference between the experimentally measured volumetric air flows with and without
nitrous oxide addition is proposed; 2. Results of calculations of the efficiency coefficients of the catalytic converter
during operation of a spark-ignition engine with different fuel-air mixture compositions; 3. Results of calculations
of the indicator efficiency depending on the composition of the fuel-air mixture when nitrous oxide is added to the
air charge of a spark-ignition engine; 4. Results of comparison of the environmental performance of a spark-
ignition engine during operation on enriched and stoichiometric fuel-air mixtures; 5. Experimental studies have
shown that when adding about 11.4% nitrous oxide when operating on a stoichiometric fuel-air mixture, the
effective torque is 23...25% higher than when operating on an enriched mixture. Keywords: spark-ignition engine,
nitrous oxide, fuel-air mixture, energy performance, fuel efficiency, environmental performance, pollutants, excess
air ratio, indicator pressure, indicator efficiency (Efficiency), influence coefficient.
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Biacue Ipizsume Im's I10-6aTbKOBI Caxno Bonopumup ITpoxoposuy

TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Caxno Bonogumup ITpoxoposuy

rOJIOBYIOYOTO Ha 3acigaHHi

BiznoBigansHHUI 3a MiATOTOBKY IBanymko Osiekcanap MukosaitoBuy

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




