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Reduction of smoke emissions from heavy duty diesel engine with diesel/methanol compound combustion
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Abstract, The study was performed on a heavy duty (HD) diesel engine with a turbocharged inter-cooled electronic unit pump. The HD diesel engine was modified
with diesel/methanol compound combustion system (DMCC). DMCC engine has two fuel supply systems, the diesel fuel system and the additionally installed
methanol supply system. Methanol pressurization was induced into the intake manifold by six injectors controlled by an electrically controlled unit (ECU), and mixed
with fresh air to form the homogeneous mixtures into cylinder and then ignited by pilot diesel. The amount of methanol injected was responsible for meeting
requirement of engine power output under different operating conditions while diesel fuel remained constant. Effects of methanol-to-diesel ratio on dry soot and light-
proof smoke were studied under different operation conditions after diesel oxidation catalyst (DOC). The testing results show that, compared with the baseline
engine, both the dry soot and light-proof smoke decreased with increase of methanol-to-diesel ratio while in the same operation condition. The average reduction of
dry soot is over 50% with the maximum of 95% when the engine with DMCC is operated. The testing results also shows that when amount of diesel fuel injected is
constant, the dry soot decreases but the light-proof smoke varies with the increase of the proportion of methanol, and the light-proof smoke has optimum value.
Meanwhile, both the dry soot and the light-proof smoke increased as the ratio of methanol to diesel fuel decreases.
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