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Strongly coupled fluid-structure interaction problems that are solved in a partitioned
way require multiple flow-structure iterations per time step to reach convergence. The
manner in which these iterations are performed is determined by the coupling algorithm.
In the previous decade, several algorithms have been proposed, most of which are based
on a quasi-Newton principle. This means that the output of e.g. the structural solver is
modified using an approximated Jacobian of the coupling, before it is passed on as input
to the flow solver. One often used method is IQN-ILS [1].

The approximation of the Jacobian is based on previous solver evaluations and is therefore
constructed during the calculation itself. Initially, at the start of a time step, no previous
evaluations and hence no Jacobian approximation are available. It has been proposed
to reuse the Jacobian from the previous time step(s) as a starting point. Although this
approach seems successful, it is not feasible to apply it in a steady simulation or in the
first time steps of a transient calculation.

Using a previous Jacobian as starting point is, however, not the only possibility. Indeed,
one can also opt to use the Jacobian of the same problem with coarser grids, or one can
opt to use the Jacobian of a simplified problem that still captures the main physics, but
does not resolve all the details. The Jacobian that is used a starting point is denoted as
a surrogate Jacobian.

This study investigates the IQN-ILSM algorithm [2]. In this framework, each of the above
mentioned surrogates can be used as well as combinations thereof.
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