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A multi-block structured flow solver[3] for unsteady RANS equations has been coupled
with a structural solver within the software environment managed by the open source
library preCICE[1], in order to perform fluid-structure interaction simulations.

Motivation of the work is the simulation of unsteady aerodynamic problems strongly
dependent from structural behavior, like flexible aircraft, rotor-craft, counter-rotating
rotors, etc.

Our CFD group has recently developed a system for flow simulation of unsteady com-
pressible RANS equations based upon structured multi-block meshes, which allows the
non-conformal block to block coupling (i.e. sliding mesh) and dynamic mesh on block
base (i.e. some specific blocks in the flow field can be deformed and updated at each time
step). Mesh is updated outside the flow solver, which makes possible to iterate with other
systems to compute, in a segregated approach, structural deformation, body dynamics
and possibly other physical phenomena.

Iterations can be performed in implicit mode, by repeating each time step with corrected
meshes, in a loop controlled by convergence check outside the solver.

The flow simulation system communicates by delivering local forces on specific mesh
surfaces, as specified in a set-up file, and it is capable to re-mesh the flow domain starting
from a set of updated geometric entities like surfaces, curves and vertices, by following
specific directives. Geometric entities can be specified or modified by control points.

Structural solver, already interfaced within the preCICE framework, is the open source
FEM code Calculix[2].

Details about the implementation work and some test cases will be presented.
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