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Abstract: To take more research on rocket motor ignition pressure pulse generation mechanism, the rocket
launch in confined underground space was taken as the research object. One—dimensional linear wave analysis
method was applied to expose the physical cause and influence factors for the pressure pulse, and the pressure
pulse’ s magnitude was estimated. Meanwhile, a rocket launch jet flow field” s numerical model based on three—
dimensional Navier—Stokes equation for compressible viscid gas was proposed to characterize basic features of the
rocket motor exhaust plume discharging in silo. Then, the computational fluid dynamics method was used to solve
the numerical model and reveal the details of jet flow field, such as pressure pulse distribution and evolution rule
in silo. Simulation results demonstrate that pressure pulse peak is higher and peak time is more advanced with mo-
tor chamber pressurization slope increasing. However, pressure pulse peak and peak time present an inverse rule
with exhaust plume density increasing. The deeper the silo is, the higher the pressure pulse peak is. Compared
with the test result, the relative error of the pressure pulse peak obtained by one—dimensional linear wave analy-
sis method and CFD numerical simulation is no larger than 14.2% , which indicates that both methods are effec-
tive to predict rocket motor ignition pressure pulse values and evolution rule.
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Fig. 1 Schematic of silo flow field
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Fig. 2 Schematic of pressure wave reflection and

transmission
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Fig. 3 Schematic of pressure wave in silo
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Fig. 4 Pressure pulse response curve at observation point
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Fig. 6 Measured motor pressure histories
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Fig. 7 Gridding model independent validation
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