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Abstract

This article focuses on the combustion and emission characteristics of engines using biodiesel, along with optimization strategies.
It explains the principles of engine combustion and analyzes the unique properties of biodiesel, such as its high oxygen content
and excellent cetane number, which influence the combustion process. The study examines the emission characteristics, noting
that nitrogen oxides emissions are influenced by high temperatures and the composition of biodiesel, leading to complex emission
patterns; particulate matter, due to more complete combustion but with unique components, exhibits distinct emission patterns;
hydrocarbons are affected by the formation of the air-fuel mixture and combustion conditions; carbon monoxide emissions differ
from those of traditional fuels during cold starts and other operating conditions. The article proposes optimization strategies,
including improving fuel injection to enhance atomization, enhancing intake and boosting to improve intake, optimizing the shape of
the combustion chamber and airflow organization to promote better mixing, and optimizing control strategies and parameter matching
to ensure optimal combustion. These strategies aim to enhance engine performance and reduce emissions, providing theoretical and
practical support for the application of biodiesel.
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