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Projects and Partners
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Application Areas

FSI/FSCON can be applied to typical problems of 
aero-elasticity such as:

Unsteady: Flutter analysis, Buffeting.

Steady: Load distribution, divergence, control reversal.

Especially suited where advanced multi-region 
coupling post-processing capabilities are 
required.

Can be integrated with structured and 
unstructured CFD solvers.

Supports direct and modal solution techniques 
for the structural domain.
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Application: AGARD 445.6

Determine flutter index speed of stability 
boundary.

Geometrical mapping
of the first torsional mode shape
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Application: F/A-18

Determine aero-elastic equilibrium (pressures, 
displacements). 

undeformed

deformed

multi-region 
coupling
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Application: Alenia-SMJ

Determine aero-elastic equilibrium shape.

Determine structural
forces.
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Overview of Functionality

Integration of CFD pressures to concentrated 
aerodynamic loads at CFD surface nodes 
(structured CFD codes).

Fully conservative geometrical multi-region 
coupling:

Interactively define coupling regions.

Transfer forces and displacements.

Map structural mode shapes to fluid surface.

Transfer heat and temperatures.

For unsteady aero-elastic problems:

CSS and GSS collocation schemes.

Step-by-step modal time-integration (Newmark).
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Multi-Region Coupling

single-region coupling

Multi-region coupling

control surfaces must
move independently!
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Requirements Multi-Region Coupling

● Enforce continuity between adjacent coupling 
regions.

● Set displacement constraints (e.g. For 
symmetry planes).

● Must be conservative (especially for stability 
problems like flutter).

● Definitions of coupling regions and their 
properties should be possible with a 
graphical tool (FSCON).
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FSCON: Connect FSI Coupling Regions
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Integration with CFD Codes

FSI/FSCON has been integrated so far with the 
following CFD codes:

TAU (unstructured, by DLR)

NSMB (structured, by NSMB consortium)

FSCON and static-FSI requirements:

Access to the CFD surface mesh (PLOT3D, Tecplot, 
NSMB/MemCom, TAU/NetCDF, etc.).

Access to CSM load point coordinates (ASCII, Nastran-
BDF, B2000/MemCom, etc.).

For modal solution technique: Access to CSM mode 
shapes (ASCII, Nastran-BDF, MemCom, etc.)
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Post-Processing

The baspl++ post-processor supports typical 
tasks:

In structured and unstructured CFD (cuts, contours, 
streamlines).

Structural FE analysis such as deformation-, heat-, or 
stress analysis.

Data extraction, XY-plots, advanced scripting in Python.

Various post-processing tools in FSI/FSCON 
make use of baspl++.
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