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In this work we study the effect of an external magnetic field and gas flow on the properties 

of a low current DC gliding arc discharge in argon at atmospheric pressure. The study is 

based on a 2D numerical fluid plasma model of the discharge, coupled with a gas flow model 

based on the Navier-Stokes equations and a gas thermal balance equation. 

The setup has the argon gas flowing perpendicular to the arc current, while the external 

magnetic field is perpendicular to both the arc current and the gas flow. The plasma arc 

experiences two opposite forces – the ExB drift following from the Lorentz force, and the gas 

flow drag. In the case, where the two opposing forces become equal, a stationary arc is 

possible. 

The results from numerous computer simulations proved that a stationary arc can be sustained 

in time, as long as the gas flow velocity is in certain ranges (for a fixed magnetic field 

intensity). We now have a better understanding of the relations between input power and 

some of the macroscopic quantities, like the maximal gas temperature, the charge density and 

others. At certain conditions, the arc moves in a periodic oscillatory pattern. This effect can be 

considered as a form of fluid instability, and requires further analysis. 

The obtained results support the notion that the examined magnetically stabilized arc 

configuration can be used for effective gas treatment. The model presented here has the 

potential to further the understanding of magnetically stabilized discharges and to become a 

basis for developing similar studies of more complex gases. 
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