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Abstract; During the operation of the pulse detonation engine, the pressure of the detonation cham-
ber is in a strong unsteady state. The traditional non-adjustable exhaust nozzle and adjustable exhaust
nozzle cannot meet the high-frequency and drastic changes of the pressure inthe detonation chamber,
which leads to greater thrust loss. In order to improve the performance of the current fixed-geometry noz-
zle for the pulse detonation engine, the detonation products extracted from the detonation chamber and
named as secondary flow, can be injected into the divergent section of the nozzle by the valveless adaptive

control. This is the fluidic nozzle whose effective divergent area ratio can be constantly changed by the
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secondary flow. Aimed to this type of fluidic nozzle, the flow field in the nozzle and the single-cycle pulse

detonation engine influenced by the different injection conditions ( such as injection area ratio, position

ratio) of the secondary flow were investigated under 2-D numerical simulation while the initial pressure

was latm, equivalence ratio was 1. 0 and the amount of the explosive mixture was fixed. It can be found

that the injection of the secondary flow can change the effective flow area of the nozzle, and the larger the

injection area ratio of the secondary flow in the divergentsection of the nozzle, the higher the impulse rate

of the nozzle is (the maximum increase rate is 5. 25% relative to the reference nozzle). Also, the closer

the injection position is located to the nozzle throat, the higher the impulse increase rate of the nozzle is.

Keywords: pulse detonation engine; fluidic nozzle; single cycle; numerical simulation; propulsion
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Fig. 1 Sketch of computational model for the fluidic nozzle
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Fig. 2 Dimensions of the fluidic nozzle
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Tab.1 Parameters for the secondary flow injection

A, a/(°%) A L, B(?)
0.267 45 0. 667 0 70
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Fig.3 Pressure contour in the detonation tube
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Fig.4 Velocity contour in the fluidic nozzle
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Fig. 5 Pressure profiles at the nozzle inlet and transient

mass flow rate at the exit of the secondary flow tube
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Fig. 6 Pressure profiles at the exit of the baseline

nozzle and fluidic nozzle
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Tab.2 Performance comparison between the two nozzles

s 4 I/(N -« s) I,/
FEERTE 0.054 14 850. 23
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