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[RBZE Brief summary of your presentation]

To evaluate robustness of a low sonic boom signature, its behavior by turbulence effects must be investigated. A
sonic boom signature with a long rise time has the ability to reduce the sonic boom and drag levels, and an
investigation of its turbulence effect is important. Ballistic range facilities possess the ability to conduct
shock-turbulence interaction experiments and are useful to investigate turbulence effects on a low sonic boom
signature. In this study, turbulence effect on pressure signature with the long rise time was experimentally
investigated in a ballistic range facility. In addition, the turbulence effect on N-shape wave generated from a
cylindrical projectile was also investigated to evaluate the shock deformation because of strong density change
around this projectile resulting in clear visualization. The long rise time pressure signature was produced by
launching a conical projectile. The pressure waveform was measured using a pressure transducer. The shock wave
interacted with a turbulent field generated by a circular jet nozzle 4.5 mm in inner diameter. The distorted shock
wave was Visualized using high-speed schlieren photography and point-diffraction interferometer.

The effect of the turbulence on the normal N-shaped pressure waveform was observable, and its shock wave

front was distorted when the shock wave passed thought the turbulent field. In comparison, from the pressure
waveform and the PDI images of the same launching shot number, the wide isopycnic line was found to
correspond to the pressure waveform with slightly round shape. On the other hand, for the long rise time pressure
signature, the turbulence effect was not critical issue. The pressure waveform with the long and short rise time
signatures appeared simultaneously in the measured waveforms, and these waveforms are useful to evaluate the
effects of the turbulence on them. To remove the different overpressure magnitude each shots, using the pressure
waveforms simultaneously measured at two measurement positions, relative values were calculated. In long rise
time signature, the relative overpressure was almost uniform although the relative overpressure of the short rise
time became wide dispersion. In addition, the relative rise time and relative sound intensity were not affected by
turbulence. The long rise time pressure signature is produced by an isentropic compression wave. The isentropic
compression wave is not affected by turbulence, although the turbulence effect on a shock wave possessing the

short rise time was apparent.
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