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Conditions with bio-fuels ignition optimum for diesel dual fuel combustion
combining supercharging and EGR
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To improve the trade-off relation between NOXx and smoke emissions, diesel
dual fuel (DDF) operation which introduces natural gas from the intake pipe and injects biofuel into
the combustion chamber was conducted combining supercharging and cooled EGR (exhaust gas
recirculation). Blended fuels with next generation bio-alcohols which can be produced from non-food
based sources like cellulosic biomass, and fatty acid methyl esters that have good ignitability were
used as the ignition fuel for the DDF. Methyl laurate (LME) and termed PLME with an equal
proportion of methyl palmitate (PME) and LME were used as the base fuels for the alcohol blending.
It was found that there are conditions that may improve the NOx and smoke emissions trade-off about
90% while suppressing the deterioration of the brake thermal efficiency by about 3%. This research
contributes to resolve energy security and environmental problem that is necessary to build for a
sustainable society.
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