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Abstract

Premixed Compression Ignition (PCI) combustion strategies are promising methods to achieve low engine
out NOx and soot emissions and high-efficiency. However, PCI strategies have failed to see widespread
implementation due to difficulties controlling the heat release rate and lack of an adequate combustion phasing
control mechanism. In this research, a dual-fuel reactivity controlled compression ignition (RCCI) concept is
investigated numerically to address advantages of this strategy. In the RCCI strategy two fuels with different
auto-ignition characteristics are blended inside the combustion chamber. Combustion phasing is controlled
by the relative ratios of these two fuels and the combustion duration is controlled by spatial stratification
between them. A CFD modeling is used to propose the RCCI strategy to evaluate the ability of this approach in
reducing the emissions level and increasing the engine efficiency. A KIVA-CHEMKIN code is developed to predict
the combustion characteristics of a dual-fuel RCCI engine.
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