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Investigation of Correlation Between Flow Structure
and Thrust of Pulse Detonation Engine

LIU Jinyuan, ZHU Chengmin

(School of Aerospace, Beihang University, Beijing 100191, China)

Abstract; In order to investigate the relationship between pulse detonation engine thrust and internal flow
pattern, the flow of PDEs with divergent, convergent, convergent-divergent (CD) nozzles are analyzed by
the method of numerical analysis method in this work. We found that the series of waves result from the
transmission, reflection of detonation determine the thrust of PDE. In this paper, the contradictory
conclusions drawn from previous studies on the relationship between nozzle configuration and thrust of PDE
are analyzed. The simulation results indicated that the PDE of the divergent nozzle has the optimal area
ratio to maximize the impulse gain. For PDE with convergent nozzle, the smaller area ratio means lower
impulse gain. For PDE with CD nozzles, when the exit area is fixed, the larger the convergence angle and
the smaller the impulse gain; when the convergence angle is fixed, the larger the area ratio is, the impulse
gain will increase first and then decrease. Overall the impulse gain of convergent nozzle is smaller than the
corresponding expansion nozzle.
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