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Adaptive time-stepping methods can significantly increase the efficiency of numerical com-
putations, especially when coupled with an error-control technique. Despite the potential
benefits, adaptive strategies have been rarely applied in Large-Eddy Simulation (LES)
of turbulent flows. Simulations are usually time-advanced by means of standard explicit
or semi-implicit methods, and the time step is chosen on the basis of the linear stabil-
ity constraint [1]. Current trends tend to maximize the maximum stable time step by
dynamically analyzing the eigenvalues of the semi-discretized system [2].

On the other hand, recent work has shown that for time-step sizes close to the stability
limit, the artificial dissipation rate due to Runge-Kutta time integration, εRK, can grow
significantly and even compete with the subgrid-scale and physical dissipation rates, εSGS

and εV respectively [3]. Based on this consideration, a self-adaptive, low-dissipative strat-
egy is proposed in this work, with the ultimate aim of creating an efficient time integration
method for LES of turbulent flows with a built-in error estimate. The developed algo-
rithm consists in adjusting the time-step size dynamically to ensure that εRK is smaller
than εV + εSGS at each time step within a desired tolerance.

The effectiveness of this approach, as compared to embedded RK methods and standard
CFL-based time step selection criteria, is analyzed and discussed in the work by LES of
canonical turbulent flows.
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