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Abstract

Agglomeration under non-thermal plasma field of fine particles less than 1
micron in combustion gas flow was less when the gas velocity increased. In this
research study, a technique to enhance the agglomeration performance was carried
out by installing a bluff body at the entrance of plasma field. The fluid flow
characteristics with various bluff body shapes were considered by technique of
computational fluid dynamics (CFD) to find out the appropriate ones and their
positions. The results were performed in the experimental study to investigate the
agglomeration performance of the plasma field with bluff body. The test rig
consisted of an acrylic wind tunnel of 6 cm (width) x 8 cm (length) x 60 cm (height)
of which the test section contained a saw-tooth stainless discharge electrode and a
set of parallel plate collecting electrodes. The burnt gas came from a combustion of
diesel oil in a small burner. In the study, the gas velocity was 1-3 m/s with
temperature of 25-90 °C. The peak supplied voltage was in a range of 15-35 kV and
the pulse frequency was between 1-10 kHz.

From the CFD, it could be found that the cylindrical and flat plate (45° attack
angle) bluff bodies gave best performances. The cylinder gave lowest pressure drop
in fluid flow and the flat plate one showed a highest vortex shedding. These bluff
bodies were conducted in the experiments to investigate the agglomeration of fine
particles in plasma field. Reduction of very fine particles with high particle
concentration in bumnt gas was more effective than that with low particle
concentration. It could be found that the saw-tooth in perpendicular to the direction
of gas flow gave better results than that of the streamwise one. The air humidity
gave an effect on electrical breakdown thus at high relative humidity in gas flow, it
was recommended to generate high pulse frequency for the peak supplied voltage.
For the effect of gas temperature, since in our study the test could not be over
100°C then the results could not be explained significantly. Anyhow, it could be
noticed that the fine particle reduction efficiency seemed to be better with higher
temperature. With the two bluff-bodies, at higher gas velocity, the fine particle
reduction efficiency was better. At gas velocity of 1 m/s with peak supplied voltage
at 35 kV and pulse frequency at 10 kHz, the efficiencies could be improved 27 and
37 % for the cylinder and the flat plate bluff-bodies, respectively.



