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Fig.1 SRM structure and mesh
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Fig. 2 Particle track under different mesh condition
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Fig. 4 Particle concentration distribution
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g.5 Particle movement track under different spinning velocity (particle diameter 10 pm )
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g. 6 Particle movement track under different spinning velocity (particle diameter 70 pm)
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Tab.1 Stagnation interval under different spinning velocity and particle diameter condition

it BRI [R] /s
Ll fje e min
REFERREE /Cr e min ) pm 40 ym 70 ym 100 yim
100 0.043 2 0.043 4 0.034 7 0.027 9
300 0.047 9 0.045 8 0.035 9 0.028 6
500 0.048 4 0.047 6 0.036 8 0.029 5
1000 0.049 0 0.048 7 0.038 2 0.029 9
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ig. 7 Particle concentration distribution under different spinning velocity (10 pm)
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Fig. 8 Particle concentration distribution under different spinning velocity (10 pm)
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Three Dimension Two Phase Flow Field Numerical Simulation
on Tail —Pipe Nozzle SRM under Spinning Condition

YAN Cong, HE Guo —qiang , LIU Yang
(National Key Laboratory of Combustion, Flow and Thermo —Structure, Northwestern Polytechnical U -
niversity » Xi'an 710072, China)

Abstract :Numerical simulations of three dimensions two —phase flow field of tail —pipe SRM under spin-
ning condition are carried out . The differences of the particle trace and particle concentration along the wall
of tail —pipe nozzle between the different diameters 10 ym, 40 ym, 70 ;m,100 ym and different spinning
velocities 0, 100 r/min s 300 r/min, 500 r/min, 1 000 r/min are studied . The results show that :DIn com-
parison with the particle movement trace and particle concentration distributing rule under the no —spin-
ning condition , the particle movement path and time are increased and the change of particle movement rule
is obvious under the spinning condition ;@ With the increase of the spinning velocity , the movement path
and area of particles and residence time are increased ;@ With the increase of the particle diameter , the par-
ticle residence time is shortened because the particle inertia has more effects than the trend to revolving
effect ;@ With the increase of the spinning velocity , the particle concentration in surface of conocyl grain is
increased , and the particle congregation area is transferred from the fin top to the root of finocyl grain.
The particle concentration is reduced in axis of flow path with the increase of spinning velocity .

Key words :solid rocket motor ; tail —pipe nozzle ; two phase; numerical simulation ; spinning condition



