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Abstract

The objective of this study is to evaluate the efficiency and the prediction accuracy of developed large

eddy simulation (LES) program for complex turbulent flows, such as recirculating and swirling flows. To save
the computational cost, a Beowulf cluster system consisting 16 processors was constructed. The flows in
backward-facing step and dump combustor were examined as representative recirculating and swirling flows.
Firstly, a direct numerical simulation (DNS) for laminar backward-facing step flows was previously
conducted to validate the overall performance of program. Then LES was carried out for turbulent backward-
facing ‘step flows. The results of laminar flow showed a qualitative and quantitative agreement between
simulations and experiments. The simulations of the turbulent flow also showed reasonable results. Secondly,

LES results for non-swirling and swirling flows in a dump combustor were compared with the results of
Reynolds-averaged Navier-Stokes (RANS) using standard x-e¢ model. The results show that LES has a better
performance in predicting the mean axial and azimuthal velocities, corner recirculation zone (CRZ) and center
toroidal recirculation zone (CTRZ) than those of RANS. Finally, it was examined the capability of LES for

the description of unsteady phenomena.
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Fig. 6 Instantaneous iso-contour of streamwise velocity
(6m/s) using (a) LES and (b) unsteady RANS for
Re=22,100
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Fig. 10 Snapshot of velocity contour of corner recircu-
lation region and azimuthal vorticity for SN=0.0
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