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Abstract: In this paper, the effects of a typical coaxial jet device under different experimental conditions (gas
source composition, flow rate (including Reynolds number(Re ) analysis) , voltage and power) on the characteristics
of atmospheric plasma jet (APPJ) (mainly jet length, actual temperature and discharge starting voltage ) are studied.
The results show that in case of single gas source jet the increase of voltage or flow rate causes the jet length to ini-
tially increase and then to stablize or decrease. The increas of applied voltage can increase the jet temperature , and
the increase of flow rate has little effect on the temperatures of nitrogen and argon source jets. The starting voltage
and power of oxygen source jet are higher than those of nitrogen and argon sources. In case of mixture of the two gas
sources, the increase of O,ratio can suppress the jet length and increase the starting voltage. While, the addition of
N has no obvious effect on the length and temperature of plasma jet. With the increase of flow rate, the jet lengths
of Ar/O, and N»/O, source ars firstly increased and then became stable , and that of Ar/N, source can be gradually in-
creased. In case of the mixture of three gas sources, with the increase of voltage or flow rate, the jet length is in-
creased firstly and then is tended to be stable. While, the jet temperature is increased firstly and then tended to be
stable with the increase of applied voltage, and is decreased with the increase of the flow rate. The starting voltage
can be gradually increased with the decrease of the argon ratio (or the increase of the oxygen ratio). Therefore , the
conditions of different types of gas sources have greater influence on the characteristics of APPJ, which should de-
serve altention and emphasis in practical application.
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Fig.2 Structure diagram of plasma jet generator
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Fig. 3 Influences of voltage,flow rate and applied power on jet lengths and temperature
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