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This work is devoted to theoretical analysis and mathematical modeling DC discharge in a transversal air stream [1] – [4] and is logic continuation of works [5] – [7]. In the given work numerical modeling of a discharge positive column is lead, and simplified models of a positive column also are constructed.

One-dimensional and bidimentional numerical schemes were used in calculation. 26 chemical component of plasma was taken into account in one-dimensional modeling. Velocities of chemical reactions were undertaken from [8] – [9]. More simple model, proposed fast conversion of N2+ and N4+ into oxygen ions, and used two “effective” excited state instead of 8 various real components was used. Plasma was considered optically transparent. The electron energy balance was considered quasi stationary, separate balance equations for vibrational and translational reservoir of energy paid off.
Calculation has shown, that at an initial stage of the discharge, its cross-section size is defined by speed of diffusion ionization waves. At a following stage accumulation of atomic oxygen leads to growth of electron detachment from negative ions, and the size of active discharge area is defined by diffusion of active particles. Thus the discharge consists of several areas with qualitatively various processes – active area, where electric current is observed, and where prevail electrons and positive ions О2+, and peripheral area where electron density is small – area of ion-ionic recombination with prevalence of ions O2– and О4+. Except this region, there is an area with small particles density on external discharge boundary, where the positive column is not quasineutral, and in internal area with high electric current – area of heating of neutrals.
Numerical modeling is used for the development of the simple multilayered analytical model for positive column, based on matching of analytical decisions of the equations in corresponding areas. The opportunity this simplification is based on distinction of characteristic times and space scales for gas homogeneous heating, accumulation of active particles, attachment and quasi neutrality establishments. 
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