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TO calculation of ionisation WAVE PROPAGATION VELOCITY In DISCHARGE WITH COMPLEX chemical KINETIKS
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High pressure discharge structure formation in many cases can be considered as propagation of front of ionization. Existing models describes this object by means of unicomponent diffusion equation with a nonlinear source, which has been investigated in many works [1–6]. Their application to great number of real problems is limited, owing to difficult chemical kinetics of the process.

The given work is devoted to the calculation velocity of chemical reaction front propagation in multicomponent media. Model [7] is based on reduction of system of the balance equations for various plasma components to one equation of diffusion with "effective" nonlinear source and diffusion coefficient. This simplification can be made as a result of difference in velocities of different chemical reactions. 

The offered method is illustrated by some special examples.

1. Propagation of ionization front in the media with attachment and detachment.

2. Propagation of ionization front at the account of diffusion of the charged and excited particles.

3. Propagation of a wave of ionization at the account of diffusion of the charged and electronic heat transfer.

Simple expressions for front velocity can be received in the specified cases.

Propagation of ionization in air, based on chemical kinetic model, taking into account 24 components is considered also. Calculations in the suggested model are compared with results of direct numerical modeling. 
The offered method can be used for calculation of direct current [7] and microwave [8] discharges, allowing to reduce volume of necessary calculations.
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