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Abstract: Dielectric barrier discharge (DBD) can stably generate various reactive species in the air and is widely
used in such fields as energy conversion, environmental management, and biomedicine. An ideal excitation power
supply for air DBD shall achieve stable control of discharge parameters, and possess high reactive species genera-
tion and energy efficiency. In this paper, a high-voltage sinusoidal power supply with superimposed high-frequency
oscillation is designed. By controlling the on-off of the switching tube in the oscillation unit, an LC parallel reso-
nance is generated, which is superimposed with the high-voltage sinusoidal wave produced by the inverter unit,
achieving an output of high - voltage sinusoidal wave with high - frequency oscillation superimposed at the wave
peaks. Experimental tests show that the peak-to-peak value of sinusoidal wave output by the high voltage sinusoidal
power supply prototype with superimposed high frequency oscillation is about 4 kV , the frequency is about 5 kHz,
the oscillation amplitude is around 2 kV and a frequency is up to 300 kHz. Under identical power conditions, the
use of this power supply for exciting air dielectric barrier discharge produces a great amount of short-lived reactive
species and a higher nitrogen oxide yield than a conventional sinusoidal power supply, thereby promoting the dis-
charge conversion toward the nitrogen oxide mode.
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Fig. 1 The high-voltage sinusoidal power supply topology

with superimposed high-frequency oscillation
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Fig. 2 Schematic diagram of the operating sequence of the

oscillator unit and inverter unit
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