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Analysis on soot formation mechanism in direct-injection fuel engine
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Abstract; To calculate soot source terms the new model is presented according to recent literature data. Dif-
ferent models are used in deferent temperature zones in combustion chamber. When zone temperature T' <
1 500 K, gas-phase kinetics is considered and the soot precursors -PAHs ( Polycyclic aromatic hydrocarbons)
is calculated. When zone temperature 7' = 1500 K, the gas-phase chemistry and soot source terms are calcu-
lated. PAHs model is the modified Frenklach-Ma model which includes formation and oxidation of PAHs. The
formation of soot can be subdivided into the process of particle inception, surface growth and oxidation, parti-
cle coagulation. Temperature and excess air coefficient are the most important parameters in the new model .
The soot is created only when temperature 7 = 1 500 K and excess air coefficient @ < 0.6. The new model is
implemented into the KIVA-3V code and the results of soot with variation of injection time and variation of rail
pressure between simulation and experimental data are analyzed. It gives a new way to predict soot for direct —
injection diesel engine.
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