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Abstract: Structures with square sections are widely used in engineering, so it is important to investigate the
wind load and wind-induced vibration characteristics of flow around square cylinder. The unsteady flow field of
flow around square cylinder usually involve a variety of complex flow phenomena. It is significant to capture the
main modes of flow for analysis of the flow field characteristics and control of flow. In this paper, a Reduced
Order Model (ROM) is established based on Dynamic Mode Decomposition (DMD) method to extract the main
modes of the flow field and reconstruct the flow field. Firstly, the snapshots of the unsteady flow field are
obtained based on numerical simulations. Secondly, the main modes are extracted using DMD. Finally the
extracted modes are used to reconstruct the unsteady flow field. The results show that the first to four modes
extracted by the DMD method can accurately reconstruct the original flow field and provide a reference for flow
control and structure design.
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Fig.1 Computational domain and boundary condition of flow around a square cylinder
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Fig.2 Computational mesh for the OpenFOAM model of flow around a square cylinder
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Fig.3 Time variation of drag coefficients
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Fig.6 Comparison of original flow field (left) and reconstructed flow field (right)
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