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Study on Particle Size Distribution and Particulate Matter Emission Characteristics in
Oxygen —enriched Combustion of Diesel Engine
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Abstract: To study the characteristics of particulate matter emission of diesel engine, oxygen-enriched
combustion is realized in a diesel engine by controlling different intake oxygen volume fraction. 21% , 23% ,
25% , 27% and 29% intake oxygen volume fractions are used in the test, the particle number ( PN)
concentration, particle mass (PM) concentration, and particle size distribution are measured by DMS500
particulate spectrometer. The result shows that (1) PM concentration decreased with the increase of intake
oxygen volume fraction; (2) the PN concentration decreased significantly under high and medium loads,
while it increased under low loads; (3) bimodal distribution is observed corresponding to nucleation mode
and accumulation mode of the particles, comparing with 21% intake oxygen volume fraction, oxygen-enriched
combustion exhibited higher percentage of nucleation mode PN emissions and lower percentage of
accumulation mode PM emission. Also, oxygen-enriched combustion exhibited smaller particulate mean
diameter than that of 21% intake oxygen volume fraction.
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Tab.1 Technical parameters of engine
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Fig.1 Technical parameters of engine
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Tab.2 Main properties of fuel
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Fig. 2 Particle size distribution patterns of particle number concentration under different loads
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Fig.3 Total particle number concentrations and nucleation mode proportions under different loads
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Fig. 4 Particle mass concentrations and accumulation mode proportions under different loads
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