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Abstract: The trajectory time characteristics of multi—body separation were obtained by coupling solution
of the aerodynamic model based on the grid test data of wind tunnel and the motion equation of rigid body. A meth-
od for off-line trajectory prediction of multi—-body separation was established. In order to improve the prediction
accuracy of the aerodynamic model, a new weight function was proposed for the moving least square (MLS) mod-
el, and a Kriging—pre mathematical model was proposed for the Kriging aerodynamic mathematical model by add-
ing sample point pretreatment. The method was applied to study the separation characteristics of a TSTO parallel
two—stage orbiter under the Mach number of 6. The results show that the two improved aerodynamic mathematical
models can effectively improve the prediction accuracy of the separation trajectory, and the conclusions are quali-
tatively consistent with CFD and wind tunnel tests. It was verified that the off-line trajectory prediction method
proposed in this paper can meet the current requirements for qualitative analysis of multi-body separation charac-
teristics and has high efficiency.
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Fig.1 Schematic diagram of two-stage aircraft motion

trajectory
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Fig.2 TSTO model

Fig.3 Wind tunnel model photos
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