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Preliminary experimental investigation on pulse detonation rocket

engine with central cone configuration

YAN Yus FAN-Wei, WANG Ke, MU Yang

(School of-Power and Energy,
Northwestern Polytechnieal University, Xi’an 710072, China)

Abstract: In‘order to improve the atomization of liquid fuel and mixing of reactants in-
side the pulse detonation ‘\rocket engine using liquid fuel, a pulse detonation rocket engine
with a different configuration was invented. A central cone instead of Shchelkin spiral was
used in this engine. Reactants could be injected into the engine both through the engine head
and the central-cone. With kerosene used as fuel, oxygen as oxidizer and nitrogen as purge
gas, fully developed detonation waves were generated in this engine, which could operate
steadily on multi-cycle mode. The result also indicates that this engine could greatly shorten
the DDT (deflagration to detonation transition) run-up distance, and the DDT run-up dis-
tance is approximately five times of the inner diameter of detonation tube. Compared with
the approach of installing Shchelkin spiral in the detonation tube as DDT enhancement de-

vice, the DDT run-up distance of this engine was shortened by 57.5%.
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Fig. 1 Schematic of experimental system
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detonation engine with central cone
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Fig. 6 Averaged peak pressures at test points
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between adjacent pressure transducers
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