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Abstract: To research the characteristics of the initiation process of the rotary detonation wave combustion
in liquid hydrocarbon/pure air mixture, an experimental study has been made on a rotary detonation chamber
which was ignited by a pre—detonation tube. The factors like the pressure in the pre—detonation tube, the incom-
ing total temperature, equivalence ratio and the mounted style of the igniter have been considered in the experi-
ment. The experimental results show that the rotary detonation initiation time decreases with the rise of the pres-
sure in the pre—detonation tube. The initiation time is shorter as the equivalent ratio of mixture close to 1 when the
incoming flow total temperature is 740K. For the stoichiometric mixture, the total temperature influences the
evaporation of fuel, so is the initiation process of the rotary detonation wave, the initiation time is 10ms when the
total temperature is higher than 673K. It is much more quickly to initiate rotary detonation combustion when the
igniter is mounted vertically than tangentially to the chamber wall.
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Fig. 7 Dynamic pressure in the positions of RDE chamber and the outlet of pre-detonation tube in several repeat tests
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