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6€eH30ra30B0i TEXHOJIOTII.

2. Improvement of the efficient and environmental characteristics of the motor ICE by applying three-fuel petrol-
gas technology.

Pedepar:

1. Incepraliis npucBs4YeHa po3pooLii i JOCIiIKeHHIO TPUIAIMBHOI 6€H30ra30B01 CUCTEMU XUBJIEHHS IJ151
NoKpaieHHs! eeKTUBHUX Ta €KOJIOTIYHUX [TOKa3HUKIB aBTOMOOIIbHUX JIBUT'YHIB 3 iCKDOBUM 3allajllOBaHHSM.
Po3po6JieHO yHiBEpCaIbHY CUCTEMY KUBJIEHHS (3aXUIEHa naTeHTaMmn Ykpainn N233678 A i N263630 A), mo
3a6e3nevye epekTuBHY po6oTy [IB3 Ha TphOX BUjax najuBa: 6€H3MHi, 6€6H30ra30Bill KOMNO3ULlii, 3i BMiHHUM
OKTQHOBMM YMCJIOM CyMillli, Ta Ta30BOMY MaJINBi, SIKE BIOPCKYETHCS 10 ABUTYHA Iif, HAAJIMIIKOBUM TUCKOM. JI71s1
3a0€31e4eHHs ONTUMAJIbHUX XapaKTePUCTUK ABUTYHA i OCiI)KEeHHS XapaKTEePUCTHK ra30/103yl040i CUCTEMU
PO3p06JIEHO MaTEMATUYHY MOZIEJIb POOOUMX [IPOLECIB Ta30BOr0 PENYKTOPA-PErysiTOpa, 6€H30ra30BoOi CUCTEMU
SKMBJIEHHS] aBTOMOO1/IbHOTO JIB3. AeKBaTHICTh MOJieli IIepeBipeHa eKCIiepuMeHTaNIbHO. [IpoBeeHo
eKCIIepMMEHTAaJIbHI AoCipKeHHs aBuryna 3M3-513 i BantaskHoro aBTomo6ins 'A3-3307 3 nocaigHoo BI'CXK, ns



BU3HA4YEHHS iX IOKA3HUKIB I1pY po6OTi Ha 6eH3MHi A-76, 6iHapHiil cCyMillli HU3bKOOKTaHOBOrO 6eH3uHy A-55 3 CIITI'
ta Ha CIII. BctaHOBIIEHO, 1o 1Ipu po6oTi neuryHa Ha BI'C (A-55+CIII") 3aminieHHs 6eH3UHY ra3oM B
HaBaHTaXXyBAJIbHMX PEKMMax 3MIHIOEThCS B Mexkax 0...39%. [Ipu 1poMy MOJINIIYIOTbCS €HEPreTUYHI I0Ka3HUKU
IBUTYHA B MOPiBHSIHHI 3 po60To10 Ha CIIT - HoMiHa/IbHA NOTYXHICTb ABUTrYHA 3pocTae Ha 10%, 110 NPU3BOAUTD H0
IIOKPAIeHHs PO3riHHUX BJIACTUBOCTEN aBTOMOO1IS Ha 7%. [lepexin 3 6eH3nHy A-76 Ha BI'C cynpoBompKyeTbCs
TOJIINIIEHHSIM TOKCUYHUX XapaKT€PUCTHK JIBUryHa (B OCHOBHOMY 3a PaXyHOK 3MeHIIeHHs KoHueHTpauii NOx y BI'
Ha 25...50%, 4aCTKOBUM 3HIDKEHHSIM ITOTY>KHOCTI i IUHAMIYHUX BIaCTUBOCTEN aBTOMOG1IS BifnosinHo Ha 9% i 3%.
3a OTpMMaHMMU JAHUMU PO3PaX0BaHO CYMapHi MaCcOBi BUKUIM OKpeMUX LiKianneux pedosuH (CO, CH, NOx),
3BegeHux 1o CO, i mokasaHo, o HAUbIIbLI TOKCUYHNM € OEH3MHOBUI (A-76) pe>kKUM KUBJICHHS IBUTYHA, IKUH 3a
LIKiJJIMBMMY BUKUIAMU [IPU CEPeIHbOMY HaBaHTaKeHHi y 1,4 pa3u ripiuii B IOpPiBHSHHI 3 6EH30ra30BUM PEXXUMOM

i B1,8 pa3y NOpiBHAHO 3 Fa30BUM PEKMMOM.

2. The thesis is devoted to the research and development of three-fuel petrol-gas fuel system for the improvement
of the efficient and environmental characteristics of the motor engines with spark ignition. The fuel system
(protected by patents of Ukraine N233678 and N263630A) that provides the ICE operation on three types of fuel:
petrol, mixture of gas and petrol, with variable octane number of mixture, and gas fuel that is injected into the
engine under overpressure, has been developed. The mathematical model of operation processes of a gas regulator
of petrol-gas fuel system of motor ICE for the research into characteristics of gas dosage system has been
developed. Adequacy of the model has been tested on the basis of experimental data. To define the characteristics
of the ZMZ-513 engine and truck automobile GAS-3307 with petrol-gas fuel system, when they operate on petrol
A-76, binary mixture of petrol A-55 with CNG, and CNG, the experimental research has been carried out. The
results have shown that when the engine working on petrol mixture (A-55+ CNG), the substitution of petrol for
CNG in loading modes varies within 0...39%, and its energy characteristics improve in comparison to operation on
CNG - the engine rated capacity increases by 10%, which leads to the improvement of car acceleration
characteristics by 7%. The change of fueling from petrol A-76 to petrol-gas mixture is accompanied by the
improvement of engine's characteristics (mainly due to the NOx concentration decrease in exhaust-gases by
25...50%), partial reduction of capacity and dynamic characteristics of the automobile by 9% and 13% accordingly.
On the basis of obtained results, the total mass emissions of certain pollutants (CO, CH, NOx), reduced to CO, have
been calculated. It has been found out that the most toxic is a petrol (A-76) engine power mode, which emission is,
on average, 1,4 times more harmful than petrol-gas mode and 1,8 more harmful than the gas mode.
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