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Numerical Simulation of Fluid-Structure Interaction for Flexible Wing MAV
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(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: A computational f{luid dynamics (CFD)/computational structural dynamics (CSD) coupling
methodology based on partitioned coupling is presented for fluid-structure interaction. Geometric non-
linearity of the finite element model is calculated base on the total Lagrange (T. L. ) scheme. Arbitrary
Lagrangian-Eulerian (ALE) N-S equations based on the finite volume method are used for flow field cal-
culation. The donor-receptor relation between two sets of grid system is identified by alternating digital
tree (ADT). The methods of constant volume transformation (CVT) and inverse distance weighting
(IDW) are used for data exchange between the two sets of grids. Flow with moving boundaries is dealt
with Delaunay graph mapping method. The code for nonlinear structural finite element and data ex-
change is developed and used to connect with the code of flow solver 3D* MUFS which has been devel-
oped in the MAYV center of NUAA. It is applied to the aerodynamic computation of micro air vehicles
(MAV). An excellent agreement is found between the numerical results and the experimental data. It
confirms that the approach and code for fluid-structure interaction analysis are reliable and feasible.
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