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The generation mechanisms of pressure waves radiated from M-V former solid rocket were investigated. It was
revealed that the bowl-shaped deflector placed on the launch-pad causes the unsteadiness of the plume, one of which
generates the pressure waves propagating directly to the vehicle. Then, newly developing launch-pad with sloping
deflector for the advanced solid rocket was studied, and compared with the result of M-V. Flapping of the plume due to
the boundary-layer separation over the sloping deflector was found to generate the pressure wave. However, the
pressure wave is directed away from the vehicle due to the inclination of the deflector, resulting in the improvement of
the acoustic environment.
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(a) Over-all view.
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(b) Cross-section (Z-X plane).
Fig.2 Model of M-V and sloping deflector.
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Fig.3 Computational domains.
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Fig4 SPLs for standard solid- and liquid-fueled rockets with single
nozzles'. Blue doted lines indicate the resolved region in this study.
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Fig.6 Comparison of octave-band spectrum between CFD
result and flight data of M-V #5 and #7.
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0 Mach number 35

(b) Only M>1 region is shown.

Fig.7 Mach number flowfield.
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Fig.8 Flow structure on the deflector.
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Fig.12 Comparison of near-field SPLs at Point A and B.
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(a) Over-all view.

(b) Only M>1 region is shown.

Fig.14 Mach number flowfield at sloping deflector.
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Fig.15 Flow structure on sloping deflector.

H H Present Launcher
160 | : : New Launcher 1

SPL [dB]

- I S S ) |
0.002 0005001 002 00501 02 05 | 2 5
st

(a) Comparison at point A.

17u - - -
L 5 Fresent Launcher
160 | : : New Launcher 1

SPL [dB]

120

- P I i
0.002 0005001 002 00501 02 05 | 2 5
st

(b) Comparison at point B.

Fig.16 Comparison of SPL between two-types of launch-pads.
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