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Effects of turbulence length scale in shock-turbulence interaction on a pressure waveform with long rise time
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Abstract
We investigate numerically and experimentally the effects of the integral length scale of turbulence on long rise-time
pressure signatures relevant to sonic boom problems. A long rise-time pressure waveform, generated by a projectile
traveling at Mach 1.4, is examined as it interacts with a jet turbulence characterized by various integral length scales. Two
types of projectiles, producing the pressure signatures with different rise times, are employed to investigate the influence
of rise time duration. The results demonstrate that the pressure waveforms with longer rise times are less susceptible to
turbulence-induced distortion. Furthermore, these waveforms exhibit greater robustness to turbulent interference, even

when the integral length scale is large.
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