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This work is devoted to theoretical research and mathematical modeling of the discharge of a direct current in a transversal gas (air) stream [1] – [3]. Three approaches have been generated to modelling this type of discharges. Firstly, numerical modelling of a stream with discharge representation as the set of heat sources is proposed. Secondly, modelling of the discharge in bidimentional geometry with simplified plasma kinetics [5, 6] has been developed. Third type contains one-dimensional axe-symmetrical modelling with the fullest account of chemical processes in plasma [7] and its hydrodynamic movement [8]. 

The first approach does not allow describing processes in the discharge and current self-consistently; the bidimentional model allows explaining processes in the discharge only qualitatively by virtue of distinction of bidimentional and three-dimensional processes properties. Last approach does not allow describing correctly moving of discharge throw neutral gas.

In the given work numerical modeling of a DC positive column in a transversal gas stream is lead. The kinetic model including 23 components of plasma was used in calculation. The account of positive column form deviations from cylindrical for one-dimensional calculation was spent within the limits of the perturbations theory.

Calculation has shown, that at an initial stage of the discharge evolution, when a electric field in plasma is above threshold, the cross-sectional discharge size is defined by speed of diffusion ionization wave. At a following stage of evolution, the increasing of atomic oxygen concentration leads to growth electron detachment from negative ions, and the size of discharge area is defined by diffusion of active particles (O). Thus the discharge consists of two areas with qualitatively various processes: active discharge area, where electrons and positive ions О2+ prevail, and peripheral area, where electrons density is small, the area of ion-ionic recombination with ions O2– and О4+. On the final stage gas heating processes starts to determine its properties in the central discharge area, where positive ions of nitrogen oxide is prevail. If the discharge current density is great enough, discharge contraction occurs, thus the size of heat area essentially decreases. The size and properties of peripheral area thus practically do not change. 
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