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Large Eddy Simulation and Spectrum Analysis of
Flow Around Two Square Cylinders
Arranged Side by Side

WEI Ying jie', ZHU Meng sheng’, HE Zhong yi’
(1. Department of Aerospace Engineering &M echanics,
Harbin Institute of Technology , Harbin 150001,P .R . China;
2. School of Municipal &Environmental Engineering,
Harbin Institute of Technology , Harbin 150090, P .R . China)

Abstract: Large eddy simulation cooperated with the second order full extension ETG finite element
method was applied to simulate the flow around two square cylinders arranged side by side at a spac-
ing ratio of 1.5. The second order full extension ETG finite element method was developed by Wang
and He. By means of Taylor expansion of terms containing time derivative, time derivaive is replaced
by space derivative. The function of it is equal to introducing an artificial viscosity term. The stream-
lines of the flow at different moments were obtained. The time history of drag coefficient, lift coeffi-
cient and the streamwise velodty on the symmetrical points were presented. Furthermore, the sym-
metrical problem of the frequency spectrum of flow around two square c¢ylinders arranged side by side
were studied by using the spectral analysis technology. The data obtained at the initial stage are ex
cluded in order to avoid the influence of initial condition on the results. The power spectrums of drag
coefficient, lift coeffident, the streamwise velodty on the symmetrical points were analyzed respec-
tively. The results show that although the time domain process of dynamic parameters is non_symmet-
rical the frequency domain process of them is symmetrical under the symmetrical boundary condi-

tions.

Key words: two square cylinders aranged side by side; symmetrical flow around body; spectrum
analysis; large eddy simulation; ETG finite element; drag coeffident; lift coefficient



