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Reduction of Pressure-Rise Rate in Ultra-Low NOx Diesel Combustion
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Abstract

The effect of ¢ (equivalence ratio) distribution on combustion noise in ultra-low NOx diesel
combustion under highly EGR conditions was investigated by a single-cylinder engine test and
a 3D-CFD simulation (KIVA/CHEMKIN code). It was found that ¢ distribution varies greatly
with injection pressure, which significantly changes the maximum pressure-rise rate. However,
a large amount of soot is formed when the pressure-rise rate is reduced excessively just by

lowering injection pressure.
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Fig. 1 Example of computational grid
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Fig. 2 Effect of injection pressure on cylinder pressure and
heat release rate
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Fig. 3 Effect of injection pressure on maximum pressure-rise
rate
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Fig. 4 Effect of injection pressure on engine performances
and emissions
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Fig. 5 Effect of injection pressure on soot and NOx formation
process (Pinj=45MPa)
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Fig. 6 Effect of injection pressure on soot and NOx formation
process (P,=180MPa)
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Fig. 7 Comparison of soot formation rates between
P,=45MPa and P,=180MPa
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Fig. 8 Effect of injection pressure on mixture distribution
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