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Study on Aerodynamic Simulation for Martian Exploration Parafoil using coupled motion analysis
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A new exploration technology in a low-density environment has been proposed using partially sealed parafoils. So far,
unstable behaviors of the parafoil wing have been confirmed in wind tunnel experiments and drop tests. However, its
mechanism has not been clarified yet. In this study, to evaluate aerodynamic stability of the parafoil wing, we
constructed an aerodynamic analysis model using a moving grid technology and conducted coupled motion analysis. It
was confirmed that the wing oscillation converged for a low aspect ratio case. On the other hand, it was found that the
parafoil wing is oscillated by fluid force for a high aspect ratio case. Along with this, validation with a wind tunnel
experiment was performed and an appropriate turbulence model was selected.
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Fig.1 Partially sealed parafoil.
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Table.1 Parameters for calculation grid and analysis model.
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Table.2 Moving boundary condition.
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Table.3 Calculation condition.
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Fig.2 Computational domain and calculation grid.
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Fig.3 ARL1.5_Sequential distributions of instantaneous
x-velocity components.
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Fig.4 AR1.5_Time histories of aerodynamic coefficients and
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lift-drag ratio .

Fig.5 AR3.0_Sequential distributions of instantaneous
x-velocity components.
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Fig. 7 Wind tunnel test model.
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Table.4 Parameters for calculation grid and analysis model.
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Table.5 Calculation condition.
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Fig.8 Computational domain and calculation grid.
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Fig.9 Comparison of aerodynamic coefficients for different turbulence
models.
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