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Channel flow is a classical model problem for the investigation of wall-bounded turbu-
lence. Due to the particularly simple geometry, it has been extensively studied using both
experimental and computational methods, [1, 2]. This makes channel flow an ideal case
for testing the predictive capabilities of general-purpose CFD solvers for wall-bounded
turbulence.

In our investigation we consider channel flow at Reτ ≈ 395. The purpose of the
study is to evaluate the accuracy of the numerical methods and turbulence modelling
implemented in OpenFOAM. In particular, Large-Eddy Simulation (LES) with a subgrid-
scale model based on a transport equation for the subgrid turbulent kinetic energy is
considered.

Results from similar simulations have previously been reported in [3]. However, they
are limited to first and second order moments of the velocity field only. Our study pro-
vides results for a wide range of statistical quantities, which includes: the mean velocity;
the fluctuations of velocity; the turbulent shear stress; higher order statistical moments,
skewness and flatness; the fluctuations of vorticity; spatial two-point correlations of ve-
locity fluctuations. The results are compared with DNS-data, [4].

The simulations are carried out on three grid refinement levels in order to investigate
grid convergence, and how the subgrid model behaves with varying grid size.

The general conclusion that can be drawn from the study is that OpenFOAM can be
successfully used for LES of wall-bounded flows. The investigation of grid convergence
showed that even relatively coarse grids can be used if only first order statistics are of
interest, which is often the case for engineering applications. However, for higher order
statistical moments, the gain of using finer grids is evident. Using a coarse grid results in
poor prediction of the location of the extrema and sometimes in loss of certain features
in the forms of the profiles.

References

[1] Moin, P., Kim, J. Numerical Investigation of Turbulent Channel Flow, J. Fluid Mech., 118, 341-377,

1982.
[2] Kim, J., Moin, P., Moser, R. Turbulence Statistics in Fully Developed Channel Flow at Low Reynolds

Number, J. Fluid Mech., 50, 133-160, 1987.
[3] De Villiers, E. The Potential of Large Eddy Simulation for the Modeling of Wall Bounded Flows,

Ph.D. thesis, The Imperial College of Science, Technology and Medicine, 2006.

[4] Moser, R., Kim, J., Mansour, N. Direct Numerical Simulation of Turbulent Channel Flow Up to
Reτ = 590, Physics of Fluids, 11(4), 943-945, 1999.

1Email: timofey.mukha@it.uu.se
2Email: mattias.liefvendahl@it.uu.se

1


