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Pulse Detonation Operation at kHz Frequency by Liquid-Purge Method and Laser
Ignition
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Detonation wave (supersonic combustion) can realize the high thermal
efficiency, compact combustor and high-pressure gas. The objective of this study is to achieve a
pulse detonation cycle operating at the frequency of the gas-dynamic upper limit.
This study achieved three results as follows: (1) The whole process of the PDC was observed by
Schliere optical method and modeled by one-dimensional numerical calculation. (2) The PDC at a
operating frequency of 2 kHz without purge material was demonstrated. (3) The laser ignition system
for promoting deflagration-to-detonation transition process was applied to PDC. The relationship
between Mach number of the shock wave generated by laser breakdown and incident energy of the laser
was obtained.
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