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2. Improving the performance of the spark ignition engine by improving the combined method of power regulation

Pedepar:

1. OCHOBHUM KepeJsioM MeXaHiYHOi eHeprii aBTOMOOGIJIiB, JOPOXKHIX, MiAOMHO-TPAHCIIOPTHUX,
CiZIbCPKOTOCIIOAAPCHKUX, OYAiBEIbHMX Ta MALIMH iHIIOTO IPM3HAYEHHS! B JAHU 4aC € JBUTYHU BHYTPIlIHBOIO
sropaHHs ([IB3) - ABUryHU 3 iCKpOBUM 3ananoBaHHsAM ([I313) i au3esni. Y 3B'43Ky i3 CyTTEBUMU NepeBaraMu LUxX
IBUTYHIB y IOPIBHSIHHI 3 iHIIMMU, HOBUMU J)KepeJlaMy eHeprii, MOJKHa CTBEPIPKYBATH, 1O 1ii ABUTYHU OyIyTh
IIMPOKO BUKOPUCTOBYBATUCH i Yy MallOyTHbOMY. TOMY TOJIiNIIEHHs I0Ka3HUKIB JIB3 3auIiaeTsCst BAKJIMBOIO
npo6siemo10. J1313 € OCHOBHUMU Ha JIETKOBUX aBTOMOOGiAX. OfHUM i3 HELOJIIKIB IMX ABUTYHIB € MOTipIIEHHS
MaJInBHOI €KOHOMIYHOCTI i €KOJIOTIYHMX IMOKa3HUKIB B YaCTKOBUX HABAHTAKYBAJIbHUX PEXXMMAX i PEXKUMax
X0J10CcTOrO X0Ay (XX), sIKi € OCHOBHMMU peKMMaMU pOOOTH aBTOMOOIIBHUX JBUTYHIB B €KCIUIyaTallillHUX YMOBaX.
OpHi€10 3 OCHOBHMX IIPUYMH IOTIPIIEHHS [1aJIMBHOI EKOHOMIYHOCTI /1313 B pekrnMax 4aCTKOBUX HAaBAaHTAXEHb €
METO/], PETYJIIOBAaHHS IIOTY>KHOCTI ApOCEJII0BaHHSIM NaIMBO-TIOBITPSIHOI cymilli. B po60Ti NpoBeeHO TeOPETUYHi i

€KCIIEpPMMEHTAJIbHI JOCIiIPKEHHS TPhOX CIIOCO0iB BiAKIIOUEHHS IPYIIM LUIHPIB, SIKi MOXJINBO BUKOPUCTATH Ha



IBUTYHAX, 10 3HAXOISAThCS B €KCIUIyaTallii, a came: BiIK/II0UeHHSI 1I0Jjadi 1alnMBa y rpyIy UUIiHAPiB 6€3 BHECEHHS
3MiH Y CUCTEMU BIIYCKYy Ta ra30pO3MO/Aiay, BiAKIIOYEHHS 01a4i [1aJIMBa 3 BIILHUM BIIyCKOM Y BiZIKJIIOYEHY IPYITy
IIOBITPS IIPY TEMIIEPATYPi HABKOJIMIIHBOI'O CEPENOBUILA i 3 MifirpiBom nosiTps. HaykoBa HOBU3HA O P>KaHUX
pesysbTartib. 1. PO3po61€H0 MEeTOAUKY IPOBEAEHHS PO3PaXyHKOBUX IOCIiIPKEHb BIJIUBY CIIOCOOY BiKJIIOUEHHS
TpyIu LUMJIiHAPIB HA NTAIMBHY €KOHOMIYHICTb i Bukugu 3P 3 BT nnpu peasnizatiii KOM6iHOBAaHOTO METOJY PETYJII0BAaHHS
MOTY>KHOCTI [I313. 2. OTprMaHO 3aJIe>KHICTh 171 BUBHAYEHH iHINKATOPHOTIO K.K.JI. IPAII0I0Y0i rpyu HUJIiHIPIB,
sKa € OJHAKOBOIO 17151 BCiX CIIOCOOIB BiJKJIIOUEHHS I'PYyNY LWJIiHAPIB, SKi IOPiBHIOBANIMCS, BiJl PO3PiIKEHHS Ha
BITyCKY. 3. 3aIlIPOIIOHOBAHO 3aJIEXKHICTD JIs1 BUSHAYEHHS MEXaHIYHOrO0 K.K.J. JBUTYHA IIPU BiIKJIIOYEHH] rpynu
LAJIIHIPIB 3 BUKOPUCTAHHSM €KCIIEPUMEHTAIBHO OTPMMAHOTO TUCKY MEXaHIYHUX BTPAT i PO3PiJ)KEHHS Ha BIIyCKY
BiKJIIOYEHUX UUIIIHIPIB. 4. Pe3ysibTaTy pO3paxyHKOBUX JOCIIIKEHD NIaJIMBHOI EKOHOMIYHOCTI i €KOJIOTTYHUX
[IOKa3HMKIB P BUKOPUCTAHHI Pi3HUX CNIOCOOIB BiIK/IIOUEHHS IPYIM LWIiHIPIB 17151 peasisalii KoM6iHOBaHOTO
METOAY PEryyroBaHHA NOTY>KHOCTI 1313, [IpakTuyHe 3HaUYE€HHSA OfepKaHUX pe3yibTaTiB. 1. EkciepuMeHTasbHi 1aHi
110 IaJINBHIiM €EKOHOMIYHOCTI 6araTo-uusinaposoro [3I3 (i=6) npu perysoBaHHi IOTYXHOCTI BiIK/IIOUEHHSIM TPYyNU
LUWJIIHIPIB B PEXKMMAaX MaJIMX HaBaHTaKeHb i XX. 2. PO3paxyHKOBI 1 €KCIIEPMMEHTAJIbHI JaHi [10 BUTPATI NajnBa B
3aJIEXKHOCTI BiJl 30BHIMIHBOTO HaBaHTaXXEHHS 32 po6oTH [1313 3 BiIK/IIOYEHHSIM IPyNU UWIHIPIB Pi3HUMUA
criocobamu. 3. Konuenrpauii i MacoBi Bukuau 3P 3 BT B 3a71€5KHOCTI Bifj 30BHITHROTO HABAHTAKEHHS 32 POOOTH
J313 3 BifKJl0OUEHHSIM IPyNU LWIIHIPIB pis3HUMU ciocobaMmu. 4. ExcrieprMeHTasbHi JaHi 10 naauBHil
€KOHOMIYHOCTI, €KOJIOTIYHMX [TOKa3HMKAX, MEXaHIYHMX BTPaTax WeCTULMIIIHAPOBOro 313 3 es1eKTpOHHOI0
CHACTEMOIO KEPYBAaHHS BIIOPCKYBAHHSIM I1aJIMBa, 3BOPOTHUM 3B'$I3KOM i TPUKOMIIOHEHTHUM KaTaJliTUMHAM
HeliTpasnizaTopoMm. 5. MeTonuKa po3paxyHKOBUX JIOCII/IKEHb BILJIMBY CIIOCO0Y BiK/IIOUE€HHS IPYyIY UUIIHAPIB Ha
IIaJIMBHY €KOHOMIYHICTb i €K0JIOTiYHi NoKa3HuKH [I313 npy perysioBaHHi HOro MOTYXKHOCTI KOMOiIHOBAaHUM METOJIOM.
Ki040Bi cy10Ba: IBUTYH 3 iCKDOBUAM 3allajl0BaHHSIM, KOMOIHOBAaHMI METOJ, PETYJII0BAHHS, BiIKJIIOYEHHS IPyNU

UUIHAPIB, BUTPATa NAJUBa, €KOJIOTiYHI NOKAa3HUKY, Bill[IpallbOBaHi ra3u.

2. Currently, the main source of mechanical energy for cars, road, lifting transport, agricultural, construction and
other purposes are internal combustion engines (ICE) — spark ignition engines (SI) and diesels. Due to the
significant advantages of these engines compared to other, new sources of energy, it can be argued that these
engines will be widely used in the future. Therefore, the improvement of ICE parameters remains an important
problem. SI are the main ones on passenger cars. One of the disadvantages of these engines is the deterioration of
fuel efficiency and environmental indicators in partial load modes and idling modes, which are the main modes of
operation of vehicles engines in operational conditions. One of the main reasons for the deterioration of the fuel
economy of Sl in partial load modes is the method of power regulating by throttling the fuel-air mixture. The work
carried out theoretical and experimental studies of three methods of a group of cylinders’ deactivation, which can
be used on engines that are in operation, namely, stopping of the fuel supply to the cylinder group without making
changes to the gas distribution system, stopping of the fuel supply with free admission to the disconnected group
of air when ambient temperature and the same with air heating. Scientific novelty of the obtained results. 1. The
method of conducting calculation studies of the influence of the method of disconnecting a group of cylinders on
fuel efficiency and emissions of ICE during the implementation of the combined method of regulating the energy
indicators of SI has been developed. 2. Dependence for determining the indicator of the working cylinder group,
which is the same for all methods of disconnection of the cylinder group that were compared, from the vacuum at
the intake. 3. The proposed dependence for determining the mechanical efficiency of the engine when a group of
cylinders is disconnected using the experimentally obtained pressure of mechanical losses and rarefaction at the
inlet of the disconnected cylinders. 4. Results of calculation studies of fuel economy and environmental indicators
when using different methods of disconnecting a group of cylinders to implement a combined method of
regulating the energy indicators of SI. The practical significance of the obtained results. The practical value of the
work consists of: 1. Experimental data on the fuel efficiency of a multi-cylinder engine with spark ignition (i=6)
when adjusting energy indicators by turning off a group of cylinders in the modes of light loads and idling. 2.
Calculated and experimental data on fuel consumption depending on the external load during operation of the SI
when the group of cylinders is disconnected in various ways. 3. Concentrations and mass emissions of hazardous



waste from HV depending on the external load during operation of SI with disconnection of a group of cylinders in
various ways. 4. Experimental data on fuel efficiency, environmental indicators, mechanical losses of a 6-cylinder
SI with an electronic fuel injection control system, feedback and a three-component catalytic converter. 5.
Methodology for calculation studies of the influence of the method of disconnecting a group of cylinders on the
fuel economy and environmental indicators of SI when adjusting its energy indicators by a combined method.
Keywords: spark-ignition engine, combined regulation method, cylinder group shutdown, fuel consumption,
environmental indicators, exhaust gases.
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