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Abstract: In order to explore the effects of obstacle shapes on the performance of pulse detonation rocket
engines under valveless self-adaptive working mode, the multi—cycle experiment was carried out with the operat-
ing frequency of 20Hz. Gasoline was utilized as fuel, and oxygen—enriched air as oxidizer. Shchelkin spirals, spi-
raling grooves, annular grooves and orifice plates were selected as obstacles in the experiment, and their effects
on initiation and propulsion performance were analyzed. The results indicate that, fully developed detonation
waves are successfully obtained in the PDRE when Shchelkin spirals, spiraling grooves and annular grooves with
blockage ratio of 0.36, 0.46 and 0.56 are used as obstacles, while there is no transition to detonation occurred
when the blockage ratio of orifice plates is 0.56. The DDT distance and DDT time of Shchelkin spirals are the
shortest. The average thrust measured in the experiments is 13.3%~39.3% lower than the theoretical value of the
ideal model, and the thrust loss of Shchelkin spirals with blockage ratio of 0.36 is the smallest. The DDT distance
and DDT time of spiraling grooves and annular grooves are longer, and there is no obvious effect of enhancing
thrust.
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Fig.1 Schematic of the PDRE system
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Fig.2 Four kinds of obstacle shapes used in experiments
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Fig. 3 Pressure profiles of Shchelkin spirals with BR=0.56
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Fig. 4 Flame speeds of Shchelkin spirals with BR=0.56
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Fig.5 Working states of the PDRE with different obstacles
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Fig. 6 Flame speeds of orifice plates
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