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In this report we considered the following problems:

· Theoretical studies of a stationary and non-stationary discharge at atmospheric pressure in "pin-plate" system;
· Numerical simulation of physical processes in "pin-plate" system;
· Experimental investigations of atmospheric pressure discharge;
· Development of ecological pure technologies for:
· ozone generation;
· fume and exhausted gases cleaning;

· natural gas processing.

Theoretical studies and numerical simulation for definite gas mixture include the following steps:

1. Solving Poisson equation for nine components (electrons, positive ions of two sorts, negative ions of two sorts, charged molecules and clusters) and calculation of reduced electric field distribution;

2. Solving Boltzmann equation for electron distribution function 
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 with taking into account of elastic and non-elastic processes (ionization, recombination, attachment, detachment, excitation of oscillating, rotating and electron levels by electrons and processes of II type);

3. Calculation (using electron distribution function) of ionization, attachment, detachment, recombination and excitation coefficients; and also deriving both drift velocities and diffusion coefficients for ions, electrons, charged molecules and clusters;

4. Solving a continuity equations set;

5. Solving an equation for electric circuit (Kirchoff equation);

6. Iteration of steps 1-5;

7. Calculating the chemical reactions in the gas mixture;

8. Improvement of the gas mixture content;

9. Iteration of steps 1-8.


For calculations of a spatially non-uniform gas discharge we applied a one-dimensional approach. As a result the distributions of reduced electric field, charged particles concentrations and concentrations of both output products and active radicals were obtained.


In this report we presented a comparison between the theoretical and experimental results for positive and negative polarity on needle electrode. We also discussed an influence of electrode polarity on following phenomena:

· transformation of steady-state discharge into non-steady-state one;

· variety of voltage-current characteristics;

· increasing of efficiency factor for positive polarity on needle electrode.


In particular, we used 2-D approximation for consideration of non-steady glow discharge.
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