
Large-eddy simulation (LES) of turbulent channel 
flow will be discussed. 
These LES neither resolve nor partially resolve the 
near-wall region.  Instead, a special near-wall subgrid-
scale (SGS) model is developed based on wall-normal 
averaging of the streamwise momentum equation, 
combined with local inner scaling for the mean-
flow streamwise velocity.  This gives an ordinary 
differential equation (ODE) for the wall shear stress 
at every wall location that is coupled to the LES.  An 
extended form of the stretched-vortex SGS model, 
which incorporates the production of near-wall 
Reynolds shear stress produced by the winding 
of streamwise momentum by near-wall, attached, 
SGS vortices, then provides a log-like relation for 
the streamwise velocity at the top boundary of the 
near-wall, averaged domain. This allows calculation 
of an instantaneous slip velocity that is then used 
as a “virtual-wall” boundary condition for the LES. A 
Kármán-like constant is calculated dynamically as 
part of the LES.
With this closure, LES of turbulent channel flow will 
be presented for Reynolds numbers Reτ, based on 
the friction velocity uτ and the channel half-width δ, 
in the range 2x103 - 2x107. Results, including SGS-
extended longitudinal spectra, will be compared 
with the direct numerical simulation (DNS) data of 
Hoyas and Jiménez at Reτ=2003. Some applications 
of the LES code that investigate second-order 
velocity statistics for turbulent flow in a channel of 
length 96δ will be discussed.
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