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Weak detonation wave ignition and sustaining in hipersonic flow by microwave discharge
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Ability microwave undercritical discharge of a high pressure to initiate and support burning in a high-speed stream of a combustible gas mix (up to supersonic) is shown theoretically and experimentally. The executed theoretical researches show, that microwave discharge of this type is capable to initiate not only burning, but also and a detonation. Filamentary structure of the discharge creates the hot active centers in cells of front of detonation wave of Chapmen-Jouguet (CJ). It means, that the artificial active points created by microwave radiation in a gas mixture, are capable to provoke quasi-stationary detonation wave in the fixed place. Stimulated detonation wave can exist in a wide range of speeds of inlet stream, which are bigger CJ speed. The carried out numerical modeling has specified a basic opportunity of detonation ignition by MW discharge [1,2].

Application of a detonation mode in impellent installations is investigated during more half-century. The most attractive the ideas are based on application of a standing detonation wave in jet engines. The mentioned properties microwave undercritical discharge will help to solve some problems concerning development of jet engines, based on a detonation in a continuous mode.
In the work, the process of detonation ignition by lonely streamer channel arising during one pulse of MW is investigated. The model used in the given research is described in work [3].

Modeling has confirmed ability of MW streamer discharge to detonation initiation in a stoichiometric air - propane or air - kerosene mixes at atmospheric pressure.
The characteristic size of streamer MW discharge has a scale of some lengths of waves of radiation. It was earlier shown both theoretically and experimentally that the streamer MW discharge can be supported in a supersonic stream, that it is natural, as its speed of propagation about several km/s.

Accordingly, behind of a layer with MW discharge all gas mixture will be detonated. This compelled standing detonation front can be created in a stream moving with speed of greater or equal CJ speed. The described mode can be classified as underpressed, or weak, detonation wave.

It is natural to assume, that use of such mode of burning can help to development of the scramjet engine with supersonic burning, which will have rather high specific impulse
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