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Abstract

A numerical model simulating NO, removal from diesel engine
exhausts has been successfully developed in this study. The plasma
chemistry model includes 41 species involving in 12 electron-impact
reactions and 176 gas-phase reactions, respectively. The results show
good consistency between the simulation results reported in relevant
literatures, confirming the validity of this model.

Sensitivity analysis is adopted to investigate the importance of
chemically active species including N, O and OH for de-NOy process.
The concentrations of these chemically active species highly impact the
de-NOy efficiency. Simulation results indicate that nitrogen atom (N)
plays the role as a reducing agent for the removal of NO. On the other
hand, oxygen atom (O) can oxidize NO into NO,. As for the hydroxyl
radical (OH), it can convert NO into HNO,.

The concentrations of O, and H,O(,) additives show different effects
for the performance of de-NO, process. With a fixed specific energy
density, increasing the O, content is beneficial for the oxidation of NO
to NO,; however, the increase in the H,O() content would decrease the
de-NOjy efficiency.

The simulation results show that increasing the temperature would
affect 8/the de-NO, efficiency dramatically. This result is quite
important for the treatment of diesel engine exhaust because its
temperature might be as high as several hundreds °C. A nonthermal
plasma reactor should be placed at an appropriate location downstream

of diesel engine to ensure its better performance.





