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Chemical nonequilibrium simulation analysis of

inflatable reentry decelerator

HE Qingsong'>* | WANG Guangxing'” , FENG Rui'?*, DONG Haibo'* , HUANG Mingxing'” , JIA He'”
(1. Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China;

2. Laboratory of Aerospace Entry, Descent and Landing Technology, China Aerospace Science and Technology Corporation, Beijing 100094, China)

Abstract : The aerodynamic characteristics of the inflatable reentry decelerator were studied with chemical nonequilibrium numerical simulation

using five-species air model. The effects of reentry decelerator’s shape deformation on distributions of flow temperature and pressure , heat flux and

pressure along the wall were investigated, and the mole fractions of each species in the flow filed were presented. The modeling results show that the

shape deformation of inflatable reentry decelerator has little influence on flow characteristic, and leads an increase of heat flux on the capsule

surface. The study of species distribution shows that since N, is more difficult to dissociate than O, , the mole fraction of N is much lower than the

mole fraction of O in the flow filed. Under the current calculation conditions, the ration of nitrogen and oxygen along the wall and axis is almost

consistent with the incoming flow. The modeling study results are in good agreement with the experiment results, which verify the reliability of the

model.
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Fig.3 Heat flux along the reentry decelerator wall
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Fig.7 Sketch of windward shape deformation
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Fig. 10  Effect of shape deformation on windward heat flux
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Fig. 12 Distribution of species mole fraction (case 2)
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