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Effect of Plasma Power Control by Varied-Voltage, Frequency and Pulse Density Modulation

at Atmospheric Pressure
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Abstract

Atmospheric Dielectric barrier discharge plasma at atmospheric pressure was generated by applying an
electric field to a reactor. The plasma discharge power was controlled with various formations of the signal input, thus
changing potential and frequency. Another way to control the plasma power can be done by varying the number
of pulse signal that applied to parallel electrodes in unit time, which is called pulse-density-modulation (PDM). The
PDM technique creates an ac-voltage state and a zero state to control the average output voltage. In this research,
the plasma discharge power of 1 to 33 watts was used by adjusting the voltage from 10 kv, to 15 kV_ but the plasma
was unstable at low power. In the power range of 20 to 42 watts the steady state plasma discharge can be achieved
by adjusting frequency with a peak voltage of 15 kV_ but the steady state can be created only in a short range of
the power control. However, PDM can be used to control the steady state plasma with a wide range of the plasma
discharge power from 1 to 33 watts.

Keywords : Atmospheric plasma discharge, Dielectric barrier discharges, Pulse Density Modulation, Plasma Power
Control, Bipolar Plate Plasma
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