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Abstract

The purpose of this study was to investigate diesel particulate matter (DPM) reduction using
dielectric barrier discharge (DBD) non-thermal plasma (NTP) system. The energy input requirement
for the plasma reactor was 2 0 W which less than 3 % of total engine output power. The effects of
reactor input power, space velocity, reactor effective length and effects of plasma-reformed exhaust
gas recirculation (REGR) were studied. The results shown that DBD NTP system was very effective
on DPM reduction as more than 95% (by mass) particles reduction was realised in this study. DBD
NTP system for direct treatment mode and REGR mode were both able to reduce NOx emission
while CO and HC were slightly increased in acceptable level. Regarding to the results by scanning
mobility particle spectrometer (SMPS), DBD NTP system was effective on particles size reduction in
accumulation mode. This was due mainly to particles in this mode mainly contained carbon which
electrical conductive and attracted plasma. The effective length of reactor was found to significantly
affect both diesel exhaust gas compositions and DPM reduction performances of the DBD NTP
system. Further investigations will be needed to obtain optimum operating condition to improve overall

diesel emission reductions.
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