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Numerical simulation of 3D two- phase flow in solid
rocket motor with star grain
HE Zheng, GAO Ye

( Civil Engineering Coll. , Harbin Engineering Univ. , Harbin 150001, China)
Abstract: To investigate particle trajectory in chamber and nozzle of solid rocket motor and to understand the mechanism in
which particles hit the wall, /%-€ turbulence model under high Reynolds number and Euler Lagrange two- phase model were used. Fulk
speed SIMPLE method and PSIC method were employed to solve equation sets. The numerical results show that for a given gas genera

tion, it is easier for particles from some positions near the nozzle lip 1o hit the wall. Particle size and local vortex can also affect the

trajectories and hitting of particles greatly.
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Fig.2 Particle distribution in nozzle
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Fig. 3 Initial positions of obhserved particles
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Fig.5 Trajectories of partices
from point 6 to point 10
(d= 40Mm, Z= 500mm)

Fig.4 Tajectories of particles
from point 1 to point 5
(d= 40Hm, Z= 10mm)

Fig.6 Trajectories of particles Fig.7 Trajectories of particles
from point 11 to point 15
(d= 40Hm, Z= 1000mm)

from point 16 to point 21
(d= 40Mm, Z= 1038mm
and Z= 1058mm)
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Fig. 8 Gas velocity
vector distribution at
the section of Z= 10mm

Fig.9 Gas velocity
vector distribution
before throat
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Fig. 10 Trajectories of Fig. 11 Trajectories of
particles entering from

the section of Z= 500mm

particles entering from
the section of Z= 100mm

for different sizes for different sizes
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Fig. 14 Velocity distribution
of gas and particle phase

Fig. 15 Temperature
distribution of gas and

at the centerline particle phase at the centerline
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Fig. 12 Trajectories of

Fig. 13 Trajectories of

particles entering from
the section of Z= 1038mm

for different sizes

particles entering from
the section of Z= 1000mm

for different sizes
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