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MOIEJIMPOBAHHME ITPOUECCOB CMECEOBPA3OBAHNMA
N CITOPAHHUA B ANU3EJIE C IIPUMEHEHWEM JETAJIBHOI'O
KMHETUYECKOI'O MEXAHU3MA OKUCIIEHWUA TOPIOYETO*

C.C. Ceprees', C. M. ®ponos?, B. 4. bacesnu?®, B. Bacapa®, I1. [Tpumunr®

Annoramus: [TpoBeneHbI TpexMepHbBIE YUCIEHHbBIE PACUETHI TPOIIECCOB CMECe00pa30BaHMsI U CTOPAHUS B IMIVHI-
pe mu3elis ¢ TPpUMEeHEeHNeM IeTaTbHOro KMHeTnIeckoro Mexanusma (JJKM) oKuciieHUsI JKUIKOTO TOPIoYero —
H-TetpagekaHa (H-Ci4Hso) u cMecu 56% H-rekcanekad —44% tonayon. OcobGoe BHUMaHME YIAEJICHO MCCIEN0-
BaHUIO OCOOEHHOCTEN Tpoliecca caMoBocIlaMeHeHus. [loka3aHo, 4To, HECMOTpPST Ha BBICOKYIO TeMIIEpaTypy
(1100 K) B kamepe cropanus (KC) nepen BOpbICKUBAaHUEM CTPYU TOPIOYETO, CAMOBOCIIAMEHEHE UMEET MHO-
TOCTaAUIHBIN XapakTep ¢ 00pa30BaHUEM JIOKAJTBHBIX OUYaroB «XOJOZHOTO» U «TOJyboro» riamMeHu. M3yueHo
BJTUSTHYE BEJTMIMHBI IIIaTa MHTETPUPOBAHUS ITO BpeMeH! U IIPOCTPAHCTBEHHOTO Pa3peleHsT Ha XapaKTepUCTUKYI
CTaJlii caMOBOCIUIAMEHEHUS. YCTAHOBJIEHO, YTO ISl MPaBUJIBHOTO MOJICJMPOBAHUS 33JIeP>KKU CaMOBOCILIaMe-
HEHMsI HeOOXOAMMO BbIOMPATh 1IAT UHTETPUPOBAHMS M0 BPEMEHU U MPOCTPAHCTBEHHOE pa3pelleHue COOTBET-
CTBYIOIIMX 00JIaCTell TeUeHUsT TAKUM 00pa30M, YTOOBI pa3BUTHE PeaKIIMU B 04arax CaMOBOCTUIAMEHEHHS TIPOIILIO
yepe3 BCe XapaKTepHbIE CTAIUN.
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Modeling of mixture formation and combustion processes in diesel engine using a detailed kinetic mechanism of fuel oxidation
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Abstract: Three-dimensional numerical simulations of mixture formation and combustion processes in a cylinder
of diesel engine using the detailed reaction mechanism of fuel oxidation (liquid n-tetradecane, Ci4H3z0, and
56% n-hexadecane —44% toluene mixture) are performed. Special attention is paid to the self-ignition process.
Calculations show that despite the high in-cylinder temperature before the start of injection (1100 K), the self-
ignition process has a staged nature with cool and blue flames followed by a hot explosion. The influence of the
numerical time step and spatial resolution on the multistage self-ignition is investigated. It has been established
that for the correct modeling of the self-ignition delay both the integration time step and spatial resolution have to
be varied so that the reaction evolution in the exothermic centers passes through all the typical stages.
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