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Optimizationdesign of Bank Angle for Hypersonic Gliding Vehicle Smooth Reentry

REN Yang, CAO Lin-ping, XIAO Hong, WANG Xiao-fei,GUO Hai-feng

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038 ,China)

Abstract: In view of the hypersonic vehicle quasi-equilibrium glide reentry problem, the various constraints
in the process of reentry are analyzed. Process constraints are converted to a bank angle constraint at differ-
ent stages, and a bank angle file is designed based on the above described. With the performance indicators
of maximum cross-range and minimum aerodynamic heating, GA combined with pattern search method is
used to find the optimal solution for the reentry trajectory while the terminal constraints are dealt by using
the penalty function. The simulation shows that the reentry trajectory satisfactory to the various con-
straints can be planned by using the designed bank angle file. The speed of the algorithm optimization is
raised, and still more close to the online program. This method can be used for rapid trajectory optimiza-
tion and research in the covered area.
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Fig.3 Different max initially bank angle related by altitude
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