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Numerical simulation of gasparticle flow in nozzle of solid rocket motor

YU Yong', LIU Shuyan', ZHAN G Shi-jun' , ZHAN G Xi&

(1. School of Aerogpace Science and Engineering,
Beijing Institute of Technology , Beijing 100081, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract : In order to study theinfluences of particleson gasflow in nozzle of solid rock-
et motor and the rules of particles flowing at different szes, an Eulerian-L agrangian ap-
proach was employed, Particle tragjectory model was used for particle phase and compressble
N-S equations were solved. MUSCL-Roe total variation diminishing (TVD) scheme with
high order accuracy , and two-stage, time-stepping Runge- Kutta method with TVD character
have been used to snlve two-dimensonal axis symmetric compressble N-S equations by a
home codes’ Solve2D”. Smulation resultsindicate that theinfluence of particle primarily lies
in throat and expansion segments of nozzle. Compared to pure gasflow , Mach numbers de-
creased along centerline, and the reduction became larger with smaller sze particle. The gas
temperature increased in two-phase flow , and the enhancement became higher with smaller
size particles. The region without particles was smaller with smaller size particles. Big size
particles had serious collison with wall of convergent region, and the region without parti-
cles was larger.

Key words: solid rocket motor ; nozzle; two-phase flow ; numerical smulation;
particle trajectory model
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