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Abstract In the Mars exploration missions, supersonic parachute is always used for the aerodynamic

deceleration during the decent and landing of Mars probe. However, most recent numerical and experimental
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studies are performed in the Earth atmosphere, which can not completely provide the real working environment
and Martian atmosphere for aerodynamic characteristics of supersonic parachute. In this study, the numerical
simulations of capsule-canopy system are conducted in Earth and Martian atmospheres, to investigate the effect
of different atmosphere on aerodynamic performance of various capsule-canopy systems. As a result, compared
with the results of Earth atmosphere, the neck point of wake comes closer to the capsule in Martian atmosphere,
and the canopy drag in Martian atmosphere is slightly lower than that in Earth atmosphere .With the number
increment of truncated cones, the stand-off distance of capsule shock, the capsule shock angle, and the distance
of wake neck point from the capsule become smaller, and the canopy drag coefficient increases. The adding of
truncated cones results in an increase in the fluctuation of canopy pressure and a prolonged period. With
increasing the freestream Mach number, the pressure fluctuation inside the canopy increases, subsequently, it
takes a longer time for the flow field around the parachute system to develop into a pulsation flow mode. As the
freestream angle of attack (a) is increased, the pressure fluctuation on the inner surface of the canopy decreases,
and the periodic change of the flow field decreases. In addition, the flow mode of the three-dimensional (3D)
capsule-canopy system is identical to that of the two-dimensional (2D) model, however, the angle and stand-off
distance of capsule shock fluctuate more obviously within a period.
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Fig.14 Different factors affect the drag performance of canopy
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