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Upgrading of the pulse-detonation technology by liquid-purge method and laser
ignition
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The objective of the present study was the upgrading of the pulse-detonation

(PD) technology by the liquid-purge method and the laser ignition. The liquid-purge method, which
upgrades the PD technology, has become mature to a certain degree. Through the present study, we
established the procedure to determine the operation parameters of the liquid-purge method for
various operation conditions of the PD combustor, and we became able to operate the PD combustor by
the liquid-purge method at various conditions. The laser ignition, which also upgrades the PD
technology, is still immature. Therefore, we investigated the characteristics of laser ignition by
comparing them with those of conventional spark-plug ignition in simple experimental devices, where
the combustible gas mixtures were initially quiescent or flowed at high speed up to 100 m/s.
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Fig. 1 Influence of water-injection quantity on turbine-inlet temperature.
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Fig. 2 Surface temperature (a) and speed (b) of
50Ni-50Cr particles in flight.
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Fig. 3 Temperature of gas-supply pipes.
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Fig. 5 Effect of the re-injection of the
transmitted light on the total absorption

efficiency.
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Fig. 7 Flame-propagation velocities in almost quiescent cases (a), medium-speed cases (b), and

high-speed cases (c). FL and SP denote laser ignition and spark-plug ignition, respectively.
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