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Numerical simulation of spoiler ring’s effect on combustion

and flow of powdered rocket motor
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Abstract: In order to improve the combustion efficiency of powdered rocket motor, the
effects of spoiler ring’s existence, flowing diameter and position on the combustion and flow
characteristics in the chamber were studied by numerical simulation. Result showed that the
spoiler ring can increase mixing and heat transfer intensity between particle and gas species,
and improve the evaporation and combustion of Al particle, which resulting in the increase of
combustion efficiency of the powdered rocket motor. When the ratio of spoiler ring flowing
diameter to the combustion chamber diameter was between 0. 538 and 0. 846, the combustion
efficiency increased with the reducing flowing diameter of spoiler ring. When the ratio of
spoiler ring’s distance from the chamber’s head position to the chamber’s total length was be-
tween 0. 3 and 0. 8, the combustion efficiency increased as the spoiler ring moved toward the

chamber’s head. The spoiler ring with small flowing diameter and distance from the head be-
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tween 30% and 40% of the chamber length could be better for the spoiler ring design of pow-

dered rocket motor.
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combustion efficiency
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Fig. 1 Diagram of combuster structure
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Table 1 Parameters of inlet boundary conditions

ZH BOBEA L AR FIAD
WURL I B R/ (g/) 24 72
WORLRL A / pm 20 100
WURLH FE / (m/s) 10 10
WA B E/ (g/9) 8 24
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Table 2 Contrast of the test and numerical calculation result
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Table 3 Calculation conditions
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Fig. 2 Al particle tracks with and without spoiler ring
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