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Abstract

Two aspects of Large-Eddy Simulation(LES) are investigated in order to improve its perfor-
mance. The first one is on how to determine the model coefficient in conjunction with a dynamic
subgrid-scale model, and the second one is on a wall-layer model(WLM) which allows one to skip
near-wall regions to save a large number of grid points otherwise required. Especially, a WLM
suitable for a Separated flow is considered. Firstly, an averaging technique to calculate the model
coefficient of dynamic subgrid-scale modeling(DSGSM) is introduced. The technique is based on
the concept of local averaging, and useful to stabilize numerical solution in conjuction with LES
of complex turbulent flows using DSGSM. It is relatively simple to implement, and takes very low
overhead in CPU time. It is also able to detect the region of negative model coefficient where the
“backscattering” of turbulence energy occurs. Secondly, a wall-layer model based on a local
turbulence intensity is considered. It locally determines wall-shear stresses depending on the local
flow situations including separation, and yields better predictions in separated regions than the
conventional WLM. The two techniques are tested for a turbulent obstacle flow, and show the
direction of further improvements.
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