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Chemical Kkinetics analysis on the low-speed pre-ignition
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Based on the results of O-dimensional combustion simulations using detailed
chemical kinetics models, we have investigated the mechanism of low-speed pre-ignition (LSPI) which
is one of abnormal combustion in spark-ignition engines. The amount of heat and radical
concentration required to generate LSPI 1s quite large with considering the concentration of calcium

sulfonate, an additive in lubricant. On the other hand, the paraffinic components of the base oil
have higher reactivity compared to that of gasoline. Base oil can induce the ignition of gasoline
under the temperatures and pressures encountered in spark-ignition engines. Therefore, from a
chemical Kinetics point of view, we concluded that the generation of LSPI is most likely derived
from the combustion of the lubricant base oil.
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