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Experimental investigation of the effect of tube dimensions and electrodes arrangement
in atmospheric pressure DBD cold plasma jet on argon plasma jet characteristics

7. Kazem Department of Aerospace Engineering, K.N. Toosi University of Technology, Tehran, Iran
Gh. H. Pouryoussefi Department of Aerospace Engineering, K.N. Toosi University of Technology, Tehran, Iran
Abstract

Cold Atmospheric Pressure Plasma (CAPP) technology, which is rapidly developing, has been actively utilized not only in biological
research but also in biotechnology, food safety and processing, agriculture, and medicine. The wide variety of plasma device
configurations and electrode arrangements has facilitated the application of non-thermal plasma in treating diverse biological
samples and surfaces of varying sizes. One type of cold atmospheric pressure plasma jet that has gained considerable attention in
recent years is the Dielectric Barrier Discharge (DBD) plasma jet. In this paper, the formation of a cold atmospheric pressure DBD
plasma jet using argon as a noble gas was experimentally investigated employing three tubes of different dimensions and three
electrode configurations. The effects of applied voltage, tube dimensions, and electrode arrangements on the length of the argon
plasma jet were evaluated, and physical parameters of the plasma column, including discharge voltage, average gas temperature, and
discharge gap temperature, were analyzed. Experimental results showed that increasing the voltage or flow rate within low ranges
led to a more homogeneous plasma column shape and an increase in its length. Additionally, a significant rise in both the discharge
gap and ambient temperatures was observed, particularly in argon jets. The plasma jet length exhibited a direct relationship with the
inner diameter and thickness of the dielectric tube. Moreover, increasing the distance between the two electrodes significantly
affected the electrode and plasma jet temperatures and helped prevent arcing, thereby enhancing jet stability. Conversely, reducing
the electrode gap resulted in faster plasma and jet formation. Finally, quantitative findings from the third tube indicated that at a 30
mm electrode gap, increasing the voltage from 6 kV to 10.8 kV extended the jet length from 8 mm to 49 mm.

Keywords: Atmospheric Pressure, Plasma Jet, DBD, Discharge Gap, Plasma Length, Argon Gas.
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