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Numerical Simulation Study of Static Aero- elastic for
Three - dimensional Aircraft Wing

WANG Xiao- jiang,XIA Lu,ZHAN Hao,LIU Fu- long

( National Key Laboratory of Aerodynamic Design and Research ,
Northwestern. Polytechnical University ,Xi’an 710072, China)

Abstract: In this paper,a numerical simulation technology which combined Computational Fluid Dynamics ( CFD)
method with Computational Structure Dynamic (CSD) is developed. A numerical simulation study of static aero- elastic
for three- dimensional aircraft wing is carried out. To analysis aerodynamic performance, three - dimensional Euler equa-
tions solver based on Cartesian grid are used and structure static equilibrium equations are coupled for static aero- elastic
numerical simulation. Mode of exchange data in the CFD/CSD coupled computation is designed. In this paper, M6 wing
as an example ,the wing static aero- elastic numerical simulation is carried out. The computed result indicates method of
static aero- elastic numerical simulation on the three- dimensional aircraft wing is reasonable and feasible. This method
provides a base for wing structure optimization design and aerodynamic shape optimization design considering structure e-
lasticity deformation.

Key words: static aero- elastic ; CFD/CSD; euler equation ;exchange data;thin plate spline
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Combination Lift Body Dynamics Modeling and Simulation

YAO Chao,ZHANG Yi- zhe,L1 Zheng- giang
( School of Aeronautics ,Northwestern Polytechnical University ,Xi'an 710072, China)

Abstract: The conceptual project for combination lift body was designed. The new method for combination lift body
modeling was proposed. A mathematical model for the combination lift body dynamics simulation was developed. In the
process of modeling, the models of the primary aerodynamic components of the combination lift body were considered
comprehensively. The modeling methods of rotor/fixed wing transition model were discussed in detail. The response analy-
sis were carried out according to the modeling methods. The simulation results show the rationality and validity of model-
ing theories and methods.

Key words : combination lift body ; transition flight model ; modeling ; flight dynamics



