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The high computational cost imposed by the requirement of resolving the near-wall struc-
tures of turbulent boundary layers (TBLs), is a barrier to applying wall-resolved large
eddy simulation (WRLES) to many real-life applications. As an alternative, wall-modeled
(WM)LES has received considerable attention in the last decades, see e.g. [1]. The core
of this approach is to resolve the outer part of the TBL and, at the same time, employ
an appropriate wall modeling strategy for accurate prediction of the wall shear stress,
τw. The main focus of this paper is on the a-priori study of algebraic wall models. In
a-posteriori WMLES, the input to this type of wall models is the velocity, ū, sampled
at a distance h away from the wall. To synthesize the inputs in our a-priori study, high
quality data of WRLES of turbulent channel flow at Reτ = 1000 are, in the course of
simulations, spatially averaged over the volume of cubic boxes centered around the WM-
LES sampling points. The volume of each cube, which mimics a WMLES cell, is (δ/n)3,
where δ specifies the channel flow half-height, and n3 denotes the number of cells per δ3.
Employing this procedure over enough number of time steps, signals of sampled velocity
vectors are generated which are then imported to the wall model to predict signals of wall
shear stress, τ̄w. This process can be formulated as τ̄w = f(ū, q,Θ), in which, q specifies
the wall model parameters, and Θ contains all other factors influencing the predictions.
In the developed framework, effects of several factors including wall model f , q, n, and
h/δ on the statistical moments of τ̄w are studied. For comparison, signals of reference
wall shear stress, τwM

, obtained by the spatial averaging of the WRLES shear stress, are
considered. It is shown that if q are taken to be fixed for all ū samples at all time steps,
as it is the case in a-posteriori WMLES, the mean and the variance of τ̄w do not become
simultaneously the same as those of τwM

. Moreover, the correlation between τ̄w and τwM

decreases with h/δ, independent of the value of the wall model parameters. Inspired by
these, a dynamic procedure is proposed which allows for adjusting q for each set of ve-
locity samples taken at the WMLES cell centres. As a result of this modification, the
correlation between τ̄w and τwM

signals does not drop with h/δ.
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