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ABSTRACT

Dual pulse rocket motor is a variant of solid rocket motor with two propellant grain separated by a
pulse separation device. The major performance of such a rocket motor is influenced by the change in
the hole area of pulse separation device to nozzle throat area ratio. In this study, we performed flow
analysis to investigate the internal flow characteristics according to the pulse separation device hole
area to nozzle throat area ratio change. Gases used flow analysis were used combustion gas of
HTPB/AP composite propellant and nitrogen gas. Flow analysis results of the dual pulse rocket motor
were validated by comparison with experimental results of pneumatics. Commercial CFD code ANSYS
FLUENT 14.5 is used in this study to simulate flow analysis.
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Table 1. Specifications of CFD model.
Classification 1st chamber Nozzle throat Orifice area Ratio Pneumatic
length(mm) area(At, mm? (Ap, mm?) (Ap/At) test
case 1 39.27 0.5 O
case 2 78.54 1.0
case 3 1914 78.54 157.08 2.0 O
case 4 235.62 3.0
case 5 314.16 4.0 O
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Table 2. Properties of material.

Classification Hot gas | Cold gas
Density(g/cm?) Ideal gas
ColJ/kg - K) 4,071.03 | 4,342.52
Ratio of specific heat 1.128 1.400
Viscosity(kg/m - s) 1.79e-05 | 1.663e-05
Mw(kg/kg-mol) 29.3 28.0
Temperature(K) 3,554.7 300
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Fig. 3 Pressure distribution of hot gas with axis line.
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