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Vibration Characteristics on Supersonic Flows around a Concave Body

by
Daichi Inui and Yoko Takakura

ABSTRACT
The purpose of the present study about the supersonic parachute is to investigate the basic acrodynamic characteristics and the influences of
perturbations by high-accuracy computation using the WENO scheme together with the HLLC flux Riemann solver. The simplified model
with a rectangular concave shape is used without or with a sting model. The solutions for Meo=2.0 and Mo0o=3.0 are shown here. The Quasi-
steady flows are characterized by the detached bow shock wave from which vortices are shed and the shaking of the large subsonic region
in the wake. The lift coefficients show fluctuations with low and high frequencies, and it has been indicated that the perturbations of inflow
Mach number and the back pressure can cause oscillations of the detached bow shock waves. When the perturbation is impressed to the
inflow Mach number, the location of the bow shock wave changes together with the pressure waves going and returning between the bow
shock and the bottom of the concave body and the vortices shed from the center portion of the bow shock. When the sting is added to the
concave body, the flow field suffers effects of the back pressure. Due to high back pressure, the thickness of boundary layer along the sting

changes alternately in the upper and lower sides, with the position change of the bow shock.
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Fig. 1 Models for Rectangular Concave Body
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