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A Study on the Effective Interpolation Methods to the

Fluid-Structure Interaction Analysis for Large-Scale Structure
Ki-Du Lee*, Young-Shin Lee**, Dong-Soo Kim* and Dae-Yearl Lee*

ABSTRACT

Generally, the events in nature have multi-disciplinary characteristics. To solve this
problems, these days loosely coupled methods are widely applied because of
advantage of solvers which are already developed and well proved. Those solvers use
different mesh system, so transformation and mapping of data are vital in the field
of fluid-structure interaction(FSI).

In this paper, the interpolation of deformation which is used globally and
compactly supported radial basis functions(RBF), and mapping of force which use
principle of virtual work are examined for computing time and accuracy to compare
ability with simple 3-D problem. As the results, interpolation scheme of compactly
supported radial basis functions are useful to interpolation and mapping for large-scale
airplane in FSI with a k-dimensional tree(kd-tree) which is a space-partitioning data
structure for organizing points in a k-dimensional space.
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Fig. 2. Sphere grids used for 3-dimensional
interpolation
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Table 2. Results of interpolation and mapping
of sphere shape(386 x 7478)

Table 3. Results of interpolation and mapping
of sphere shape using function of ¢°

(unit = sec, %) (unit : sec, %)
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Fig. 3. Performance of interpolation according
to scheme and number of node
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(a) Deformed FEM mesh(3,631 node)

(b) Interpolated CFD mesh(12,174 node)

Fig. 7. Interpolation Result
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Table 5. Results of interpolation error(%) and
computing time(s) to support radius
and node number
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Fig. 8. Interpolation Results with various RBF
and node number
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