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Shape optimization design for vehicles based on aerodynamic and
trajectory integrated model

ZHANG Hairui, QIN Meng, ZHOU Guofeng, WANG Hao
(China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; In order to improve the effect of the shape optimization design, the influence of the flight profile with large-airspace and wide speed
range for new type of vehicles on aerodynamic shape was studied and a new shape optimization design method based on the aerodynamic and
trajectory integrated model was proposed. By this method, the aerodynamic and trajectory integrated model was constructed by using the CST( class/
shape function transformation) parametric method, engineering estimation and the Radau pseudospectral method. To implement the efficient global
optimization within multi-constraints, an aerodynamic shape optimal design method based on Kriging surrogate model was proposed after clearing the
optimization target and constraint condition. The shape optimization design for a type of lifting body vehicles was carried out. It is shown that the
aerodynamic and trajectory feature of large-airspace and wide speed range can be better described, and the accuracy and performance of the shape
optimization design are improved, which can provide technical support for the conceptual aircraft design.
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Tab.3  Comparison of results of aerodynamic-only optimization with aerodynamic and trajectory integrated optimization
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Fig.2  Comparison of shapes of aerodynamic-only optimization
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Fig.3 Comparison of lift-to-drag ratio curves
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