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Development of chemical kinetic model for estimationg the ignition timing of
fuels with lubricant oil
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The downsizing direct injection spark ignition (DISI) engines are one of
the most effective and practical ways to achieve good fuel economy. Abnormal combustion, known as
pre-ignition, is an obstacle in enhancing the effectiveness of DISI engines. Specifically, abnormal
combustion is due to the ignition of lubricant oil droplets diluted by fuel. In this study, the
influence of lubricant oil and its components on the ignition characteristics of fuel was
investigated.

It was found that lubricant base oil addition, irrespective of the fuel used, is a contributing
factor in enhancing ignition. Based on the mechanism of the ignition enhancement by lubricant base
oil addition, a chemical kinetic model for estimating ignition delay times of fuel/lubricant
oil/oxidizer mixtures was constructed.
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Table 1 RON and MON of t
this study.

he fuel used in

RON MON
Vapor generating unit Mixing 92 - 3 90 - 3
Injector driver 100 100
; ETBE 118 102
Air tank; Displacement sensor
Reactor piston PRF92 92 92
124 112
Solenoid valve  Air cylinder  Driver piston
] ] ) . DMF 106 | 98
Fig. 1 Schematic of rapid compression
machine.
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Fig. 2 Schematic of flow reactor.
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Fig. 5 Mass of the components in ash formed in the
oxidation of Ca-sulfonate at 973, 1173, 1373 K.
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Fig. 6 Pressure profiles of isooctane,

with Ca0 mixtures.
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Fig. 7 Simulated pressure profiles of isooctane,
isooctane with icosane mixtures.
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