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A STUDY ON A GRID DEFORMATION USING RADIAL BASIS FUNCTION

S.Y. Je! SK. Jung' YR. Yang' RS. Myong*2 and TH. Cho’

A moving mesh system is one of the critical parts in a computational fluid dynamics analysis. In this study,
the RBF(Radial Basis Function) which shows better performance than hybrid meshes was developed to obtain the
deformed grid. The RBF method can handle large mesh deformations caused by translations, rotations and
deformations, both for 2D and 3D meshes. Another advantage of the method is that it can handle both structured
and unstructured grids with ease. The method uses a volume spline technique to compute the deformation of block

vertices and block edges, and deformed shape.
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2. GRID DEFORMATION SCHEME

2.1 RADIAL BASIS FUNCTION INTERPOLATION
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2.3 TRANSFINITE INTERPOLATION
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Master node:-
‘ Motions of the block comer points
are determied by the unstructured

” spring analogy -
The arc-length-based TFT is

Block comer pomts to local used to update the surface
nodes. N and volume meshes.
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Block(s) on node 1. Block(s) on node n-

Block(s) on node 2 ...

Fig. 1 A suitable strategy for parallel multi-block structured grid
deformation
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Fig. 2 TFI and spring analogy for 10° pitch up of NACA 0012 airfoil
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(a) TFI and spring analogy for 45° pitch up (leading edge)

(b) RBF Interpolation for 45° pitch up (leading edge)

Fig. 4 Comparison of different grid movement method for 45°
(leading edge)
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(a) TFI and Spring Analogy for 45° pitch up (trailing edge)

[4]

(b) RBF Interpolation for 45° pitch up (trailing edge)

Fig. 5 Comparison of different grid movement method for 45°

(trailing edge)
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