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In the context of aircraft design, the grid generation of complex configurations involving
several components, such as wing-fuselage assemblies, is usually an expensive and time
consuming task that requires great expertise. In order to avoid the regeneration of the
computational grid, automatic grid adaptation techniques are considered a fast reliable
approach for small deformations; commonly employed in automatic optimization loops,
calculating sensitivities, deformation maps, and aeroelastic deformations. However, grid
deformation algorithms face limitations at the present of moving intersections between
surface components. In this work, several deformation algorithms have been tested to handle a
deformation at the intersection of a wing-fuselage configuration.

The methodology comprises the following steps:
* The geometric definition is extracted from the IGES file, which is in the form of Non-
Uniform Rational B-Splines (NURBS). Each aircraft component is composed of one
or several independent NURBS patches.

» The NURBS parametric coordinates for the grid surface vertices involved in the
deformation are calculated [1] using a so called "inversion point algorithm"

* Deformations are applied to the NURBS and the new intersection between the
NURBS patches are calculated; then vertex Cartesian coordinates are obtained
directly from the parametric coordinates, previously calculated.

* A surface deformation algorithm is applied using the new intersection as boundary.

The geometry chosen for the test case is the wind-body
DLR F6, from the AIAA CFD Drag Prediction Workshop
The surface grid is composed of 56.322 vertices, and
112.644 triangles. A deformation is applied to the upper
side of the wing, while the original geometry of the
fuselage is preserved.
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Fig 1. Reconstruction of the wind-body F6 surface gri upon deformation at the intersection.
Original grid (left), after deformation and surface grid adaptation (right)
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Fig 2. Wing-body F6 surface grid in NURBS parametric coordinates from the fuselage
perspective. Original grid (left), after deformation and surface grid adaptation (right).

The source code for this example is available at: https://sourceforge.net/projects/overview/
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