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Abstract

Increasing environmental concerns in recent decades have led to a growing focus on the formation and spread of
environmental pollutants and how to control them. In this regard, the purpose of this study is to investigate the
effect of the depth of the piston bowl of direct injection diesel engine equipped with feed system on NOx, CO, HC
and soot pollutants. By solving the combustion, turbulence and pollution equations, the closed cycle of direct
injection diesel engine was simulated in Converge software and after examining the issue of computational
network independence, the simulation results were validated with experimental data. In this study, two types of
piston bowls with greater depth (0.01862 m) and less (0.01056 m) than the original sample (0.01560 m) were
used. The results of this study show that increasing the depth of the piston bowl increases NOx pollution. Thus, in
the piston bowl with more depth, this maximum increases by 18%, but in the piston bowl with less depth, it
decreases by 11%. However, HC, CO and soot contaminants decrease with increasing piston bowl depth. In the
piston bowl with more bowl depth, the maximum CO, HC and soot pollution decreases by 18, 12 and 22%,
respectively, and in the piston bowl with less depth, it increases by 5, 21 and 23% compared to the original sample.
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