Plain language summary

Users of simulation codes often wish to
extend simulations to include phenomena
solved in OpenFOAM. Such problems appear
In cooling devices, on flexible wings, or even
In nuclear fusion reactors. The OpenFOAM-
preCICE adapter allows users to quickly
couple OpenFOAM to arbitrary other codes,
bridging their communities, and opening new
application possibilities for OpenFOAM.
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The OpenFOAM-preCICE adapter

A function object that calls preCICE
- Works with standard OpenFOAM solvers

- OpenFOAM v2306, OpenFOAM 10, ...
- On github.com/precice/openfoam-adapter

Adapter
plugin

Extensions and community

- Coming up: volume coupling, fluid-fluid
- Several third-party application papers

- Active community forum

Couple OpenFOAM

with any external simulation code

via the coupling library preCICE"
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All figures originate from the OpenFOAM-preCICE paper [1].
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Partitioned heat transfer
- 2x mod. laplacianFoam, Aitken, NN map
- perfect comparison to 1x laplacianFoam

temperature - —o— coupled
Dirichlet participant -~~~ Neumann participant - +- OpenFOAM-only

Conjugate heat transfer

- Setup by Vynnycky et al. (1998)

- buoyantPimpleFoam + laplacianFoam

- steady-state and transient, explicit coupling
- perfect comparison to chtMultiRegionFoam

2D fluid-structure interaction

- Setup by Turek & Hron (2006)
- pimpleFoam + ExaDG, IQN, RBF mapping
- FSI3 almost identical to reference

FSI2 limited by OpenFOAM mesh motion

[[af[[m/s]

0.4
4
0.3
0.2
0.1
0
0

01 02 03 04 05 06 07 08 09 1 1.1 1.2

3D fluid-structure interaction

- Setup by Schott, Ager, Wall (2019)

- pimpleFoam + deal.ll, IQN, RBF mapping
- Results very close to reference

- Runtime: Adapter takes 1-2% of total




