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Numerical simulation on parachute’s infinite mass inflation dynamics
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(1. College of Aerospace Science and Technology, National University of Defense Technology, Changsha 410073, China;

2. Facility Design and Instrumentation Institute of China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: To analyze the supersonic opening performance of the parachute in Mars reentry environment, the coupling dynamic models between

compressible fluid and flexible structure of parachute were solved on the basis of the arbitrary Euler-Lagrange penalty function method and the multi-

material arbitrary Lagrange Euler algorithm. The evolution of 3D shape of DGB ( disk gap band) parachute during supersonic inflation was

simulated , and the structural dynamic behaviors of canopy fabric were predicted. The drag area and coefficients were compared with the wind tunnel

data, and the inflation performance of parachute and the influence of fore-body were analyzed. Finally, the wake of unsteady fluid and distribution

of shock wave around supersonic parachute were investigated. The results show that: the DGB parachute is well inflated without serious collapse ; as

the increase of Mach numbers, the drag coefficients gradually decrease, along with the increase of the inflation time, which brings into

correspondence with the test results, and proves the validity of the proposed method.
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folded disk-gap parachute
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Tab.1 Summary of finite element model

information for fluid-solid coupling
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Fig.3  Evolution of parachute shape during inflation
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Fig.5 Evolution of drag area during inflation
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(a) Velocity distribution during inflation
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(b) Velocity distribution of inflated parachute
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