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1. INoninmeHHs NOKa3HUKIB JBUTYHA 3 iCKPOBUM 3aMajlOBaHHSM YIOCKOHAJIEHHIM KOMOIHOBAHOTO METOAY

peryJiroBaHHS MOTY>KHOCTI

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

Pedepar:

1. OCHOBHUM [X€peJIOM MEXaHiuHOI eHeprii aBTOMOOIJIB, JOPOXKHIX, NiIMOMHO-TPAaHCIIOPTHHUX,
CiZIbCBKOrOCMOJAPChKUX, OyIiBE€IbHUX Ta MALIMH iHIIOTO IPU3HAYEHHS B IAaHMI YacC € IBUTYHU BHYTPilIHbOTO
sropanHs ([1B3) - nBuryHu 3 ickpoBuM 3anasnioBaHHsaM ([1313) i nusesi. ¥ 3B'13Ky i3 CyTTEBMMU IlepeBaraMu Lux
IBUTYHIB y IOPiBHSIHHI 3 iHIIMMU, HOBUMU JPKEPEJIaMU €Heprii, MOXKHa CTBEPIPKYBATH, 1O 11i ABUTYHU OyIyTh
IIMPOKO BUKOPUCTOBYBATUChH i y MallOyTHbOMY. TOMY NOJIIMIIEHHS IOKa3HUKIB [IB3 3a/IMIIaeThCs BAKIIMBOIO
npo6aemMoro. [1313 € 0CHOBHMMH Ha JIETKOBUX aBTOMOOIAX. OFHMM i3 HEJ0JTiKiB LIUX ABUTYHIB € TOTipLUIeHHs
NaJINBHOI €KOHOMIYHOCTI i €KOJIOTTYHUX ITOKA3HUKIB B 4aCTKOBUX HABAHTAKYBAJIbHUX PEXKMMAX i PEKMMax

XOJIOCTOTO X0#y (XX), Ki € OCHOBHMMHU PEXMMaMU POOOTH aBTOMOOIJILHUX JBUTYHIB B €KCIUIyaTallitHMX YMOBaX.



OpHi€10 3 OCHOBHUX IIPUYMH IOTIPIIEHHS AJIMBHOI EKOHOMIYHOCTI 1313 B pekrmMax 4aCTKOBUX HABAHTAKEHDb €
METOJ, PeryJIlOBaHHS IOTYKHOCT] JPOCEJIIOBAaHHSM I1aJIMBO-TIOBITPSIHOI cyMilli. B po6oTi mpoBeneHo TeopeTruyHi i
€KCIIEPMMEHTAJIbHI JOCIiJIpKEHHS TPhOX CIIOCOOIB BiAKIIOUEHHS IPYIY LUIHPIB, SIKi MOXJIMBO BUKOPUCTATH Ha
IBUTYHAX, 110 3HAXOIATLCS B €KCIUIyaTallii, a caMme: BilK/IIoUeHHs [10Jadi ajJiMBa y IpyNy UWIiHIPiB 6€3 BHECEHHS
3MiH Y CUCTEMHU BIIYCKY Ta ra30pO3I0Aiy, BiAKIOYEHH 10a4i [1aJI1MBa 3 BUILHUM BIIyCKOM Y BiZJKJIIOYEHY IPYITY
MOBITPS MIPY TEMIIEPATYPi HABKOJIMIIHBOIO CEPENOBUILA i 3 MifirpiBom NosiTps. HaykoBa HOBU3HA O P>KaHUX
pesysbTarTib. 1. PO3po61€H0 MEeTOAUKY IIPOBEAEHHS PO3PaXyHKOBUX [OCIiIPKEHb BIJIUBY CIIOCOOY BiKJIIOUEHHS
TpyIu LUMJiHAPIB HA IAJIMBHY €KOHOMIYHICTb i Bukugu 3P 3 BT npu peasnizatiii KOMGiHOBAaHOTO METOJY PETyJII0BaHHS
MOTYXHOCTI [I313. 2. OTprMaHO 3a/Ie>XKHICTh 1719 BUBHAYEHHS iHINKATOPHOTO K.K.JI. IPAII0I0Y0i rpyu HUJIiHIPIB,
sKa € OJHAKOBOIO 17151 BCiX CIIOCOOIB BiIKJIIOUEHHS IPYyIY LWJIIHAPIB, SKi 1OPiBHIOBANIMCS, Bill PO3PiIKEHHS Ha
BITyCKY. 3. 3alIpONIOHOBAHO 3aJIEXKHICTD J1s1 BUBHAYEHHSI MEXaHIYHOrO K.K.Jl. IBUTYHA [IPY BiIKJIIOUEHHI IPynu
LWJIIHIPIB 3 BUKOPUCTAHHAM €KCIIEPMMEHTAILHO OTPMMAHOIO TUCKY MEXaHIYHUX BTPAT i PO3PiIKEHHS Ha BITyCKY
BiJKJIIOYEHUX UUJIIHIPIB. 4. Pe3ysibTaTy pO3paxyHKOBUX JOCIIIPKEHD NIAJIMBHOI EKOHOMIYHOCTI i €KOJIOTIYHUX
[IOKa3HMKIB IpY BUKOPUCTAHHI Pi3HUX CIIOCO6IB BiAK/IIOUEHHS IPYNU LWJIIHIPIB 117151 peasisallii KoM6iHOBaHOTO
METOJly PEryJII0BaHHS NOTYXHOCTI JI313. [IpakTryHe 3HaY€HHS Ofep>XKaHUX Pe3yJbTariB. 1. EKcriepruMeHTabHi JaHi
110 IaJINBHIiNl EKOHOMIYHOCTI 6arato-uusinaposoro [313 (i=6) npu peryaoBaHHi IOTYXHOCTI BiIKIIOUEHHSIM TPYyIIU
LWJIIHIPIB B pEXKMMAaX MaJIMX HaBaHTaKeHb i XX. 2. PO3paxyHKOBI 1 €KCIIEPUMEHTAJIbHI JaHi [10 BUTPATI [ajnBa B
3aJIEXKHOCTI Bifl 30BHIMIHBOrO HaBaHTaXXEHHS 3a po6oTH [I313 3 BiIK/II0OYE€HHSIM Py LWIHIPIB Pi3HUMU
criocobamu. 3. Konnenrpauii i macosi Bukunu 3P 3 BI' B 3a71€KHOCTI Bifi, 30BHIIIHBOIO HaBaHTaKe€HHSI 32 pOOOTH
J313 3 BinKJI0O4eHHSIM IPyNU LWIIHIPIB pis3HUME criocobamu. 4. EkcrieprMeHTasbHi [aHi 110 naauBHil
€KOHOMIYHOCTI, €KOJIOTIYHMX [TOKa3HMKAX, MEXaHIYHMX BTPaTax WeCTULUIIIHIPOBOro [I313 3 es1eKTpOHHOI0
CHCTEMOIO KEPYBaHHS BIIOPCKYBaHHSM NaJIMBa, 3BOPOTHUM 3B'SI3KOM | TPUKOMIIOHEHTHUM KaTaJiTUMHUM
HelTpasnizaTopoMm. 5. MeTonuKa po3paxyHKOBUX JIOCIII>KEHb BILJIMBY CIIOCO0Y BiIK/IIOUEHHS TPYIIY HUIIHAPIB HA
IIaJIMBHY €KOHOMIYHICTb i €KoJIoriyHi nokasHuky /1313 npu perysitoBaHHi HOro NOTYXKHOCTI KOMOiIHOBAaHUM METOJIOM.
Kiou0Bi cy10Ba: BUTYH 3 iCKDOBUAM 3allajl0BaHHSIM, KOMOIHOBAaHMI METOJ, PETYJII0BAHHS, BiIKJIIOYEHHS IPyNU

UMJIHAPIB, BUTPATA 1AJINBA, €KOJIOTIYHI [IOKa3HUKY, Bil[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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