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Abstract: A numerical simulation was conducted to investigate the effects of prechamber fuel injection timing and prechamber
fuel injection angle on combustion and emissions in a heavy-duty diesel engine with a prechamber combustion chamber. The results
showed that the prechamber combustion chamber has the potential to improve indicated thermal efficiency, and certain prechamber
configurations can simultaneously reduce NO, and soot emissions. The optimized configuration revealed that the sustained
turbulence generated by the prechamber disturbs the distribution of unburned mixture in the cylinder, resulting in an increased
abundance of mixture near the stoichiometric ratio, leading to more complete combustion and reduced NO, and soot emissions. The
final optimized configuration (prechamber fuel injection timing of 0°CA ATDC and prechamber fuel injection angle of 54.5°)

resulted in a 2.48% reduction in NO, emissions and a 21.07% reduction in soot emissions.
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