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Résumé :

Direct numerical simulations (DNS) provide useful information for the understanding and the modeling of turbulent phenomena.
Particularly, in the context of viscoelastic fluid flows, DNS has been largely used to supply contributions to the understanding of the
polymer induced drag reduction phenomenon. However, quantifying the errors associated with DNS is an important challenge to the
scientific community. Recently, Thompson et al. (Computers & Fluids, 2016) presented a methodology to evaluate the statistical
errors of the second-moment DNS data of Newtonian fluid flows, where the steady-state momentum balance equation was used to
calculate the mean velocity profile by considering the Reynolds stress provided by DNS data. The authors applied the methodology to
several channel flow databases available in the literature. In the present work, we follow the main idea of Thompson et al. (Computers
& Fluids, 2016) to evaluate the statistical errors of viscoelastic fluid channel flows by considering the viscoelastic extra-stress tensor
in the momentum balance equation. The present analysis was made by using data generated with the quasi-spectral code by Thais et
al. (Computers & Fluids, 2011) for a friction Reynolds number equal to 180. The FENE-P model is used to represent the polymer
solutions. Four different elasticity levels are tested by varying both the maximum chain extensibility and the relaxation time of the
polymer. The simulation time necessary to reach the statistically converged fields is characterized as a function of these rheological
parameters. The present methodology can be used as a convergence criteria to future DNS of viscoelastic fluids and to provide more
accurate benchmark results for turbulence modeling.
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