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Using upward injection profile reduces NOx emissions, as lower amount of fuel in compression phase leads to

Increasing exhaust soot

Conclusion

Upward-Downward profile generates the lowest exhaust soot
concentration at the same EGR rate

lower peak temperatures, but increases soot emissions, because of lower oxidation rate of soot.

Using downward injection profile results in higher peak temperatures, generating more NOx emissions, but lower

soot, as the oxidation rate of soot Is increased

The application of exhaust gas recirculation and upward-downward injection profile at the same time could

reduce NOx and keep soot emissions at an acceptable level.
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Upward-Downward profile: lower soot formation and the same
exhaust soot concentration in comparison with constant rate
Injection and no EGR
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