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NUMERICAL ANALYSIS MODEL OF
RADIAL COMBUSTION INSTABILITY IN LIQUID
PROPELLANT ROCKET ENGINE

Liu Weidong Wang Zhenguo Zhou Jin Zhuang Fengchen

(Dept. of Aerospace Technology, National Univ. of Defence Technology, Changsha, 410073)

Abstract; Numerical methods is employed to simulate the radial combustion instability in liquid
propellant rocket engine. The PISO algorithm is used to calculate the unsteady combustion flow.
Damping characteristics of acoustic resonator in pressure disturbance is analyzed by numerical models.
Based on the steady flow field, numerical pressure bomb is imposed for analyzing the combustion
stability of rocket engine. The numerical calculation shows that acoustic resonator has evident
damping effects only when the frequency of disturbance nearly equals to the intrinsic frequency of the
acoustic resonator.
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Fig- 2 Radial pressure wave damping with time (without acoustic resonator)
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Fig. 3 Radial pressure wave damping with time (with acoustic resonator)
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