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High response control of air entrainment into unsteady spray combustion with a
small amount of additives
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To control the ignition of unsteady fuel spray and the air-entrainment into

its spray flame, ozone was introduced into the intake air in a compression ignition engine. A
two-stage fuel injection with very early injection and late injection close to top dead center was
adopted to utilize O-radicals decomposed from the ozone before the recombination reaction reduces
them to oxygen molecules. The experimental results with variations of the first injection quantity
and the ozone concentration demonstrated that the ignition delay of the fuel spray injected near top

dead center and the amount of air entrained into its fuel spray flame can be controlled, and that
engine operations achieving high thermal efficiency and low exhaust emissions simultaneously are

possible with the proposed method.
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