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Analysis of Square Cylinder Unsteady Flow at Low
Reynolds Number with POD Method

Wang Yangang Chen Junxu Xian Songchuan

(Department of Aero-Engines Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: Working on a two-dimensional simulation of flow around a square cylinder at Reynolds number of 100

first we obtained the POD reduced order model of the characteristic region of the flow field then we acquired the
distribution of POD modes and temporal coefficients and finally we reconstructed the original physical field on the
basis of the POD reduced order model. The results and their analysis show preliminary that: (1) according to the
numerical method applied in this paper we captured the unsteady flow dynamic characteristics of flow around
square cylinder and the results are consistent with literature ; (2) for the research object of this paper the first four
POD modes which accounted for 99. 4 percent of total energy fluctuations can describe the characteristics of the
unsteady flow field accurately; (3)the time coefficients of each POD mode have definite frequency and phase rela—
tionship and the first pair of POD modes with the biggest energy decide the flow fluctuation frequency and ampli—
tude of square cylinder wake;(4)for the research of Reynolds number in this paper the first four POD modes can
reconstruct the flow field very well providing certain significance for the future establishment of POD reduced order

model.

Key words: computer simulation drag coefficient flow fields mathematical models numerical methods Reyn—
olds number unsteady flow; flow around a square cylinder proper orthogonal decomposition(POD)

reduced order model



