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Abstract

We investigated the effect of some parameters on dynamic stability for an inflatable aeroshell in the subsonic region of
the Martian atmosphere by means of computational fluid dynamics. Parameters considered in this study include the
center of gravity position, flare angle, and tube diameter. We evaluated the flow-field around the aeroshell under forced
oscillation using Unsteady Reynolds-Averaged Navier—Stokes (URANS) at Mach number 0.18. The results showed that
the center of gravity position and flare angle did not significantly affect dynamic stability, whereas the tube diameter
had a significant impact. It was also observed that the surface pressure on the rear side of the aeroshell exhibited a phase
lag with respect to the angle of attack, and that pitch damping occurred at almost all angles of attack. Furthermore,
increasing the tube diameter was found to reduce the pitch damping.
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