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Pedepar:

1. OIHMMM 3 OCHOBHUX [IK€peJl MEXaHIYHOI eHeprii cyyacHUX aBTOMOOIIB € IBUTYHU BHYTPIlIHbOTO 3ropaHHs ([IB3)
— O€H3MHOBI i Ta30Bi IBUTYHNU 3 iCKPOBUM 3anasnoBaHHIM ([313) i quaesi. Lli nBuryHn maioTsb psiji nepesar B
MOPiBHAHHI 3 IHIIMMU BiIOMUMU JIKE€peJIaMU MEXaHIYHOI €Heprii, TOMy MO>XKHa CTBEPIKYBATH, 11O Lii ABUTYHU
OyIyTb IIMPOKO BUKOPUCTOBYBATU B Mail6yTHbOMY. TOMY MOJINIIEHHS IX €HEPreTUYHUX, €KOJIOTITYHMX [TOKA3HUKIB i
[IaJIMBHOI EKOHOMIYHOCTI € BaXJINBOIO MTpo6seMolo. Ha j1erkoBuX aBTOMOGINSIX 6i1bII MHUPOKO BUKOPUCTOBYIOTh
IBUTYHU 3 iICKPOBUM 3aMaJIlOBaHHSM. BiZoMO, 10 AJ1s1 OTPMMaHHS BUCOKMX €HEPreTUYHUX ITOKA3HUKIB JBUTYHIB 3
iCKpOBUM 3aNal0BaHHSIM OJHUM 3 Hal0ibIll BAKOPUCTOBYBAHUX METOJiB € 30arayeHHs [1ajnBO-MIOBITPSHOI CyMillli.

Po6oTa nBuryHa Ha 36arayeHiil NaJaMBO-TIOBITPSIHIN CyMillli IPU3BOAUTD [0 30iIbIIEHHS BUTPATH O€H3UHY i



MOTipLIEHHS €KOJIOTIYHMX [TOKA3HUKIB, 30KpeMa IPY BUKOPUCTAHHI KaTaJliTUYHOTO HelTpanizaropa. [lominmenna
L[MX [TIOKA3HUKIB IBUTYHIB 32 pOOOTH 3 IOBHUM HAaBAaHTAXEHHSIM € aKTyaJIbHUM 3aBIaHHSAM. [IoKa3HMKH pO6OTU
IBUI'YHA Ha 30arayeHiil NajauBO-TIOBITPSIHIN CyMilli NPUIHSTI B pOOOTI 1J1s1 TOPiBHSJIBHOI OL[iHKY €(EeKTUBHOCTI
I06aBKU 3aKMCY a30Ty 1O MOBITPSIHOrO 3apszy. [Jo MOKa3HUKIB pOOOTH ABUTYHA, HA SIKi MOXKe BIUIMHYTHU J00aBKa
3aKUCY 30Ty JI0 MOBITPSIHOTO 3apsify, BilHECIM €HEPTeTUYHI TIOKa3HUKU (€ PEKTUBHUI KDYTHUIL MOMEHT,
eeKTUBHA [IOTYXXHICTb, cepeliHill e(peKTUBHUMI THUCK), TOKA3HUKYU [1aJIMBHOI EKOHOMIYHOCTI (MMTOMAa e(PeKTHBHA
BUTpaTa 6€H3UHY, €PEeKTUBHUH K.K.1l.), EKOJIOTIYHi [I0Ka3HUKY (KOHLEHTpallis Ta MacoBi BUkuau 3P 3
BignpauboBaHumu rasamu (BT'), BigHeceHi 1o oguHuli e(pexTuBHOI poboTH). Tak K cepenHill iHIMKaTOPHUI TUCK,
iHIMKATOPHUM K.K.J., KOHIIEHTPALli10 i MacoBi BUKUIY 3P B Pi3HNUX pEXXKMMAax PETYJIIOBAaHHS MO>KJIMBO BU3HAUYUTU
TicJisl MPOBEeHHS CKJIaIHUX eKCIIePUMEHTIB, 30KpeMa BU3HAY€HHs iHAUKATOPHOTO K.K.1. i KoedilieHTa
HAIMlOBHEHHS IBUT'YHA NIOBITPSHUM 3apsIOM, 3alIPOIIOHOBAHA METOAMKA TEOPETUYHOIO AOCIIPKEHHS OLiHIOBAaTU
BIUJIUB PEXXUMY PETyJIIOBaHHS B BiTHOCHUX BeJIMYMHAX — KoeillieHTax BIVIUBY PEryJIIOBAaHHS B JAHOMY PEXKHMi
pOOOTH IBUTYHA HA €HEPreTUYHi, €KOJIOTi4HiI ITOKa3HUKHU i IaJIMBHY €KOHOMIUHICTb B IIOPIiBHSHHI 3 IOKa3HUKaMU
po6OTH IBATYHA Ha 306aradyeHii naauBo-TMOBITPSAHIA cyMilli. BemyrHa KoedillieHTy BIUIMBY PEryJIlOBaHHS I10Ka3ye
e(eKTUBHICTb pesKUMy POOOTH IBUTYHA. [I71s1 TepeBipKyu LOCTOBIPHOCTI OTPMMAHUX TEOPETUYHUX PE3YyJIbTATiB
IIPOBEJIM eKCIIepUMEeHTaJIbHI LOCTIiI>)KeHHS Ha BiITYM3HSIHOMY 6€H3MHOBOMY IBUryHI MeM3-307 3 cucteMolo
BIIOPCKYBaHHSI, 3BOPOTHMM 3B’SI3KOM i KaTayliTMYHUM HENUTpasi3aTopoM. B 1IiToMy pe3yJibTaTh eKCIIepUMEHTAIbHUX
IOCTiIKEeHb MiATBEPANIN JOCTOBIPHICTh BUCHOBKIB TEOPETUYHUX JOCiAKEHb. B OKpeMUX eKcliepuMeHTax 6yiu
BUKOpUCTaHi ABuryHu VW BBY i Opel. HaykoBa HOBM3HA OJlep>KaHUX Pe3yJIbTaTiB. 1. 3aponoHOBaHa METOAMKA
TEOPETUYHOTO JOCJIiI)KEHHS BIUIMBY NOOABKU 3aKUCY a30Ty 1O IOBITPSIHOTO 3apsiy HAa €eHepreTUYHi, NajJnuBo-
€KOHOMI4HI i eKOJIOTiYHi IOKa3HMKY JBUTYHA 3 iICKPOBMM 3alaylOBaHHAM 3 BUKOPUCTAHHSIM BiJHOCHUX BEJINYMH —
KoeilieHTiB BIUINBY peryyioBaHHs; 2. Po3paxoBaHi KoedillieHTH BIUIMBY PETYJIIOBAHHS i BUBHAYEHI PEXXUMU
PETYJIIOBaHHS, B SIKUX MOJIIIIYIOTHCS €EHEPreTUYHI, 1aJIMBO-€KOHOMIUHI i €KOJIOTiYHi IOKa3HUKHY JBUTYHA 3
iCKpOBUM 3aNal0OBaHHSIM MIPU [00ABILIi 3aKUCY a30Ty A0 MOBITPSIHOTO 3apsay; 3. 3 BUKOPUCTAHHSIM BiloMUX
TEOPETUYHUX T0JIOXKEHD | EKCIIEPUMEHTAIBHUX IAHUX [IPOBEJIA PO3PAaXyHOK CEPEeAHbOrO iHAUKATOPHOTrO TUCKY [IpU
pi3Hill 32 BeIMYMHOIO [06aBLi 3aKUCY a30Ty /10 MOBITPSIHOTO 3apsay. Pe3yibTaty po3paxyHKy MiATBepaUIN
IIOCTOBIpHICTh TEOPETUYHUX BUCHOBKIB; 4. [IpoBeeHe iHANLIiI0BaHHS! po60YOro LIMKIIy [10Ka3aslo, 1o A06aBKa
3aKMCy a30Ty [0 MOBITPSIHOTO 3apsAy IABUTYHA 3 iCKPOBUM 3allajllOBaHHSIM iHTEHCU]iKye IIPOLleC 3rOPaHHS.
[IpakTUyHe 3HaUYEHHS OJlepKAHMX PE3YJIbTATIB. 1. 3aIIPONIOHOBAHO METOJ, BU3HAYEHHSI BUTPATH 3aKUCY a30TY 5K
pi3HMIIIO 3aMipSIHUX €KCIIEPUMEHTAJILHO 06’'€MHUX BUTPAT IOBITPS 3 JOOABKOIO 3aKUCY a30Ty i 6e3 106aBKy; 2.
PesynbTaTu po3paxyHkiB KoedillieHTiB e(peKTMBHOCTI KaTajliTUYHOr0 HelTpasizaTopa 3a poOOTH ABUTYHA 3
iCKpOBMM 3aMal0BaHHAM IIPU Pi3HOMY CKJIa/li IAJMBO-TIOBITPAHOI cyMmili; 3. Pe3ynbTaTi pO3paxyHKiB
IHIMKAaTOPHOTO K.K.JI. B 3aJIEXKHOCTI BiJl CKJIaZly IaJMBO-TIOBITPSIHOI CyMmilli pu 106aBIi 3aKuCy a3o0Ty 1o
MOBITPSIHOTO 3apsly JIBUTYHA 3 iCKPOBUM 3alaylOBaHHAM,; 4. Pe3yJibTaTy MOPiBHSIHHS €KOJIOTIYHUX ITOKA3HUKIB
IBUT'YHA 3 iCKPDOBUM 3alajIloBaHHSIM 32 pOOOTH Ha 30arayeHiil i cTexiomeTpuyHil IaauBO-NOBITPSIHUX cyMmilnax ; 5. B
€KCIIepUMEHTAJIbHUX IOCIITKEHHSIX BCTAHOBUJIY, 110 IIPU [00aBLi 3aKuCy a30Ty 6113bKo 11,4% 3a poboTH Ha
CTEXiOMeTPUYHIl MannBO-MOBITPSIHIN cyMili epeKTUBHUN KPYTHUI MOMEHT Oinbunii Ha 23...25% B [IOPIiBHSHHI 3
po60TOI0 Ha 36araveHill cymiuri. Kio4osi ciioBa: aBTOMOO1JIb, IBUTYH, IOTY>KHICTb, [1aJINBHA €KOHOMIYHICTb,
€KOJIOTIYHI ITOKa3HUKM, €EHEPreTUYHI IIOKa3HUKY, LIKIIJINBI pEYOBUHM, BiZi[IpaLlbOBaHi ra3u, BUTYH 3 iCKDOBUM

3anasaoBaHHAIM, pOOOYMII [IPOLIEC, 3aKUC 30Ty, TAJIMBO-TIOBITPSIHA CyMilll, KO€(illieHT BIIJIMBY PETy/I0BAaHHS.

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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IloBHe HaiMeHYBaHHSI OPHUAHUYHOI 0COOHM: HanjoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicneSHaXO;pKeHHﬂ: ByJl. M. OMengnoBuya-IlaBnenka, 6ya. 1, Kuis, 01010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEpCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi



Biacue IpizBume Im's [10-6aTbKOBI Caxno Bonogumup ITpoxoposiy

TOJIOBH paju

Biacue IpizBume Im's I10-6aTbKOBI Caxno Bonopumup ITpoxoposuy

TOJIOBYIOYOrO Ha 3acCimaHHi

BiagmoBizasibHU 32 MiATOTOBKY IBanymiko Osekcanzip MukonainoBid

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




