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[RBZE Brief summary of your presentation]

Interaction of low sonic boom pressure signatures with turbulence must be investigated to design a
low boom supersonic transportation. It is confirmed in the flight test that the low boom pressure
signature is affected by turbulence similar to the normal N-shape signature. However, the mechanism is
not understood yet.

The objective of this laboratory-scale experimental investigation is to study distortion of a low sonic
boom pressure waveform, especially the overpressure, by turbulence. An investigation of
shock-turbulence interaction was performed using a ballistic range. A shock wave with N-shape
signature was generated using a spherical projectile and a low sonic boom pressure signature was
generated using an axisymmetric projectile with a needle shape. The turbulence was created by a slit jet
nozzle and dry air was supplied as the jet gas. To evaluate turbulence effect on the shock wave, the
near-field pressure was measured using a pressure transducer. A shock impingement with jet turbulence
was visualized using the high-speed shadowgraph photography.

The shock wave with the N-shape signature generated using the spherical projectile is distorted by the
jet turbulence. In case of interaction with turbulence, the overpressure became larger than that of
without turbulence because the shock wave front became concave shape by the jet. The overpressure
increases if a shock wave front changes to concave shape. Additionally, the overpressure became large
in all shots. The results differ from the flight test results. Since the large overpressure occurs if flow
with opposite direction of shock propagation impinges to a shock wave; related velocity is increased at
the impingement area, the effect of jet flow direction appeared dominantly in the present results.

In case of turbulence interaction with the low sonic boom pressure signature, although the

axisymmetric projectile was not flown horizontally, a distorted pressure waveform can be observed
despite the strong effect of the flight attitude. When the shock wave with N-shape signature generated
from the spherical projectile impinged with the turbulence, the large overpressure appeared. In case of
shock wave with the long rise-time, it appeared similar.

We think the flight attitude is changed depending on design of a sabot which stores projectiles during
acceleration. For next experiment, we do not use the sabot to eliminate the effect of the flight attitude.
Additionally, we change location of the impinging turbulent flow direction to observe the genuine effect
of turbulence.
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