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The Study of the Effects of Nonthermal
Plasma—-Photocatalyst combined Reactor on
Hydrocarbon Decomposition and Reduction during
Cold Start and Warm-up in a Sl Engine
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Abstract

Among the recent research ideas to reduce hydrocarbon emissions emitted from S| engines
till light-off of catalyst since cold start are those exploiting non-thermal plasma technique and
photo-catalyst that draws recent attention by virtue of its successful application to practical use to
clean up the atmosphere using the feature of its relative independence on temperature. Based on
the previous research results” obtained with model exhaust gases using an experimental
emissions reduction system that utilizes the non-thermal plasma and photo-catalyst technique,
further investigation was conducted on a production N/A 1.5 liter DOHC engine during cold start to
warm-up. For the effects of non-thermal plasma-photocatalyst combined reactor, 10%
concentration reduction was achieved with the fuel component paraffins, and the large increase in
non-fuel paraffinic components and acetylene concentrations were similar to those of base
condition. However the absolute value was locally a bit higher than those of base condition since
the products was made from the dissociation and decomposition of highly branched paraffins by
plasma-photocatalyst reactor. Olefinic components were highly decomposed by about 75%, due 1o
these excellent decompositions of olefins which have relatively high MIR values, and the SR value
was 1.87 that is 30% reduction from that of base condition, then, the photochemical reactivity was
lowered.

7154
SR : Specific Reactivity
MIR : Maximum Incremental Reactivity
HC : Hydrocarbon
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Fig. 2-1 Schematic diagram of the
experimental set-up

1. Engine, 2. Engine start controiler, 3. Fast gas
sampling system (FGSS)4. FGSS control  unit,
5. Temperature  measuring  system &  coolant
temperature  controller, 6. Plasma-photocatalyst
combined unit, 7. Gas chromaiography, 8. Encoder,
9. Cam location sensor, 10. Gas filter, 11. Exhaust
gas analyzer, 12. Solenoid valve for SSAl, (Not
used) 13.8SAl  control  unit(Not used) 14
Multi-chro2000 data acquisition system, 15. Flow
meter, 16. Function generator, 17. High voltage

power supplier, 18. vacuum pump.
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Fig. 2-3 N-Paraffin species emission
during starting and warm-up process for
base condition (W/O plasma-photocatalyst)
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Fig. 2-4 Olefins species & Acetylene
emission during starting and warm-up
process for base  condition (W/0

plasma-photocatalyst)
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starting and warm-up process for base
condition (W/O plasma-photocatalyst)
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Fig. 2-6 Cycloparaffins species emission
during starting and warm-up process for
base condition (W/O plasma-photocatalyst)
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