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LES Analysis for Dynamic Instability of Atmospheric Entry Capsule at Transonic Speeds
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Dynamic stability characteristic of atmospheric entry capsule was investigated using large-eddy simulation (LES). The
static and dynamic simulations are conducted for a wind tunnel test for 25 % MUSES-C capsule model at Mach 1.1.
The static aerodynamic coefficients obtained by the LES agreed well with the experimental data at angles of attack
from 0° to 30°. The results of the single degree-of-freedom simulations by LES showed that the predicted limit cycle
oscillation was almost same result as observed in the experiment. The present simulation results demonstrated the

capability of LES to predict the dynamic instability of sphere-cone shaped capsules at transonic speeds.
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Table 1 Freestream condition

U, /s M P, kPa T.K Rex10°

3822 1.10 69.39 300.0 1.668
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Fig.1 Anexample of computational mesh at AoA o= 0°.
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Fig.2 Instantaneous contours of density gradients in the Y-Z plane at different o
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Fig.3 Static aerodynamic coefficients at different o
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Fig.4 Time histories of capsule oscillation.
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