OVERHEATING INSTABILITY FOR AN HF ARC DISCHARGE
IN AIR AT ELEVATED PRESSURES
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During theoretical and experimental research of a high-frequency arc discharge [1] in air at pressures
above atmospheric, instability was found, which manifests itself in the appearance of jumps in the current
and plasma temperature. Loop-shaped sections appear on the current-voltage characteristics of the arc.

Loop-shaped sections appear on the current-voltage characteristics of the arc. The appearance of

“overheating” instability can be explained by the non-monotonic dependence of the coefficient of thermal
conductivity of air on temperature. The non-monotonic nature of thermal conductivity is associated with the
dissociation of nitrogen and oxygen molecules and has two peaks: in the temperature range (3500-4500) K
and (7000-10000) K. The position of the peaks depends on pressure. As it increases, the peaks shift towards
higher temperatures.

This type of instability was confirmed in an experimental study of an HF arc discharge. In this case,
the current jumps were accompanied by a sharp increase in the plasma temperature and radiation from
the discharge region. The active power of the discharge increased, but the reactive power of the discharge
increased especially strongly, which was explained by an increase in the discharge inductance caused by a
decrease in the radius of the conductive zone.
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