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Objectives of RIBES

ÅDevelopment of a load mapping 
procedure for 2 ways FSI analysis tools

ÅDefinition of an aeroelastic experimental 
campaign

ÅDevelopment of a structural optimization 
procedure



Partners
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High fidelity FSI analyses

CFD
FEM
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2 ways FSI procedure
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Load mapping problem
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Load mapping errors

% ERROR RX

[N]
RY

[N]
RZ

[N]

NO CORRECTION 47.3% 6.6% 1.0%

RIBES CORRECTION 0% 0% 0%

% ERROR MX

[Nm]
MY

[Nm]
MZ

[Nm]

NO CORRECTION 13.1% 13.8% 27.8%

RIBES CORRECTION 0.8% 0.11% 0.38%

% errors on forces resultants components

% errors on moments resultants components

HiReNASD
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Mesh morphing

deformed_RBF deformed+( ) def_pts+pts original+ def_pts+
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RBF for mesh morphing

ÅRadial Basis Functions (RBF) can be used to 
drive mesh morphing (smoothing) from a 
list of source points and their 
displacements.
ÅSurface shape changes (exact nodes control)

ÅVolume mesh smoothing.

ÅRBF are recognized to be one of the best 
mathematical tool for mesh morphing.



Flexible Engineering

Rome  14 December 2017

RBF mesh morphing

ÅMain advantages
ÅNo re-meshing

ÅCan handle any kind of mesh

ÅCan be integrated in the CFD solver

ÅHighly parallelizable

ÅRobust process

ÅMain disadvantage
ÅComputationally expensive (HPC for large 

grids)



Flexible Engineering

Rome  14 December 2017

RBF Morph tool

ÅSetup
ÅSelect fixed and 

moving walls by source 
points
ÅPrescribe the 

displacements (or a 
combination of)

ÅFitting
ÅSolving the RBF system 

and storing the solution

ÅSmoothing
ÅApplication of the 

morphing action on 
surfaces and volume
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Modal approach for FSI

Structural modal analysis

Morphed CFD mesh database (one per mode)

Parametric mesh update

Modal coordinates
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Advantages and limits

ÅMain advantages
Åsimpler numerical environments respect 2-way

ÅHigher robustness

ÅMesh adaptation during computation (faster 
solution)

ÅLimits
ÅLinear problems only (small displacements)

ÅUncertainness on the modal base dimension



Flexible Engineering

Rome  14 December 2017

RIBES wing


