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Numerical Analysis of Pressure Waves from Rocket Exhaust
and its Application to the H-IIA Launch Vehicle
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Abstract: The generation and propagation of pressure waves from rocket exhaust plume are numerically analyzed by

using two types of schemes. The lower order scheme can be applied to real rocket launchers. In this study, the

characteristics of pressure waves and the resolution of the scheme is examined by comparing the results with the higher

order scheme. Furthermore, the effect of altitude of the rocket is investigated with the lower order scheme.
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Fig.1 Schematic view of launch-pad for H-IIA rocket

* BIFEOHTE : Center for Turbulence Research, Department of
Mechanical Engineering, Stanford University, USA '
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Fig.6 Normalized relative power spectrum for standard rockets with

single nozzle.”

2.15 Static Pressure 245

(a) Parallel to the PST.

(c) Static pressure with Mach

(b) Perpendicular to the PST.

number contour line.

Fig.4 Generation of pressure waves for H/D=16.
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Fig.7 Instantaneous flow patters of over-expanded supersonic jet

impinging a flat plate with hole at Re=1.5x10"
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Fig.8 Instantaneous pressure and density distribution at the upstream
region
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