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NUMERICAL SIMULATION OF TURBULENT FLOW
IN THE COMBUSTION CHAMBER OF A SPINNING
SOLID ROCKET MOTOR

Gao Bo Ye Dingyou Hou Xiao
(Shaanxi Inst. of Power Machinery, Xi'an, 710025)

Abstract: Body-fitted grid system and SIMPLE method were adopted to numerically simulate
chamber internal flow field of solid propellant rocket motor under spinning static firing test condi-
tion. The calculated results of every different time show that the effects of spinning on internal
flow field of chamber become remarkable along with the regress of burning propellant web. The
tangential vortex in the forward opening begins gel strong after the forward fins of grain burned
out. The distribution of tangential vortex possesses the features of Rankine, but the radius of vor-
tex nucleus in the forward opening is very small, spinning rate of vortex nucleus is very high, these
will seriously affect the thermal protection.
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Table 1 Physical meaning of every universal term in gas control equations
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Table 2 The constants of turbulent model
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Fig. 1 Velocity vector distribution of combustion gas under spinning condition
(a) u, v velocity vector distribution at t= 0 s
(b) u, v velocity vector distribution at t= 40 s

(¢) v, w velocity vector distribution at 1= 40 s
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Fig. 2 Velocity distribution curves of u, v, w along the radius at = 0 s
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Fig. 3 Velocity distribution curves of u. v, w along the radius at = 20 s
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Fig. 4 Velocity distribution curves of u, v, w along the radius at 1= 40 s
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