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Deeply subcritical MW discharge in high-speed stream of air and its mixture with propanE
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Results of gas electric discharge in quasi-optical linearly polarized MW beam are presented; field level is substantially smaller than those of critical breakdown field.

The discharge is realized by tube linear electromagnetic vibrator. It burns in a stern area of the vibrator in a submerged high-speed stream of air or in its flammable mixture with propane. The stream flows into a hermetic working chamber of the experimental installation through an internal hole of the vibrator, on the stem end of which a short quartz tube is put for a stabilization of the stream parameters.
Initially we determined resonant features of such an electrodynamic initiating system. They were carried out in a motionless air. At that we determined maximum air pressure at which its breakdown was initiated with respect to a length of the vibrator.

Main experiments were carried out at flow velocities in a range of some hundreds meters per second. During them we made exposure of a discharge area and measured flow temperature in a discharge wake. Experiments have shown that MW discharge realization in air is possible in investigated range air stream velocity range at the field level by several tens of time smaller than its critical value. Below one can see a typical photo of the discharge. The stern end of EM vibrator is shown in it. EM radiation comes to it from above and a vector of its electric component is parallel to the initiator axis.

Realized discharge ignites and stabilizes a combustion area of a lean propane-air mixture at fuel excess coefficient in it by 5 times smaller than those limiting an inflammation area of the given mixture from below.

At that in this scheme the complete propane combustion takes place at flow velocities smaller about 200 m/s. A percentage of its combustion decreases at larger velocities of the flow.

Experiments have shown that stream thermal blocking and throttling effects are observed at flow velocities close to Mach number about unity.
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