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In this presentation, we focus on space-time modeling of fluid-structure interaction. Specif-
ically, the adjoint equation in fluid-structure interaction is of interest [I], 2, B]. Derivations
for both stationary and nonstationary settings are undertaken. In the latter, the adjoint
is running backward-in-time and must access the primal solution due to the nonlineari-
ties. This is a computational challenge, but it is shown that the overall implementation
is very promising and numerically robust. We demonstrate the performance in terms of
error estimation and adaptivity [1], and optimal control [2] and some recent open-source
documentation for the stationary case [3]. The presentation concludes with current de-
velopments and some preliminary findings of ongoing work [4].

REFERENCES

[1] L. Failer, T. Wick; Adaptive time-step control for nonlinear fluid-structure interac-
tion, Journal of Computational Physics, Vol. 366, pp. 448 - 477, 2017

[2] T. Wick, W. Wollner; Optimization with nonstationary, nonlinear monolithic fluid-
structure interaction, International Journal for Numerical Methods in Engineering,
Vol. 122 (19), pp. 5430-5449, 2021

[3] T. Wick; Adjoint-based methods for optimization and goal-oriented error con-
trol applied to fluid-structure interaction: implementation of a partition-of-unity
dual-weighted residual estimator for stationary forward FSI problems in deal.Il.
In: Book of VI ECCOMAS Young Investigators Conference YIC2021, Sep 2021,
https://arxiv.org/abs/2105.11145

[4] J.P. Thiele, T. Wick; Space-time PU-DWR error control and adaptivity for
the heat equation. Proc. Appl. Math. Mech., Vol. 21: 202100174, 2021, doi:
https://doi.org/10.1002/pamm.202100174



