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ABSTRACT

More than five thousands transportation fires occurannually in Korea and the resulting destruction of property and loss
of life is huge and results in traffic and environmental pollution. The recent development of automobile technology such
as the hybrid concept and use of bio fuels makes fire protection even more difficult due to a lack of understanding of the
new adapted system including vehicle engines. In this study, a numerical simulation was performed on a PSR (perfectly
Stirred Reactor) to simulate an automobile engine and to clarify the effect of gasoline/ethanol surrogates as a fuel. The
temperature, NOx and soot emissions were predicted to decrease with increasing ethanol content, but that of unburned
hydrocarbons was found to increase dramatically. The result will provide not only the basic thermal characteristics for
engines and their after-treatment systems, but also make it possible to assess the potential for fire events in these systems
when an ethanol mixed fuel is used in gasoline vehicles.
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Figure 1. Schematics of WSR.
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Figure 2. Auto-ignition temperature of stoichiometric gaso-
line/ethanol mixture at 1 atm.
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Figure 3. Temperature & Xq, under 1 atm and 20 atm.
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Figure 4. NOx & Comb. properties at 1 atm.
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Figure 5. Soot related properties at 1 atm.
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