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Nowadays the dielectric barrier discharge (DBD) [1] has many applications, for example in combustion initiation process, in ozone producing devices, in plasma aerodynamics [2], in vortex generators and even as pressure sensor. The dielectric barrier discharge is an electrical discharge that is occurs in gas between two or more electrodes, separated by dielectric, and non-constant high voltage is applied between these electrodes. Under these conditions the typical timescale of processes, that occur with electrical discharge, is about 10-100 ns, but the gas-dynamic timescale is about 1 ms.  This circumstance makes difficult to lead the direct numerical simulation both the gas-dynamic and plasma processes that occur in DBD [4]. The different models are used for simulation of these processes, and therefore the comparison with experimental data is required for model validation. Today many experimental works about the structure of airflow induced by DBD initiation are known (e.g. [5]). The peculiarity of this work is usage of two independent optical techniques for visualization of steady and unsteady processes that occur in air with DBD initiation.

The discharger for DBD initiation was connected to AC/AC-converter after the ballast resistor of 160 kΩ. For the DBD initiation the AC/AC-converter of adjustable output voltage amplitude 0-5 kV and 60 kHz frequency was used. The discharger was placed in hermetical working chamber equipped by transparent windows of optical glass for airflow visualization by PIV- and high speed Schlieren-technique. Additionally the scheme for PIV- and Schlieren-visualization of steady and unsteady processes that occur in the vicinity of discharger electrodes was developed. By the PIV technique the distribution of velocity in the airflow was measured after DBD initiation in steady and unsteady cases.  The comparison of particle-base PIV-measurements and high speed Schlieren-visualization was carried out.
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