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Study on Unsteady Flow Field around Rectangular Cylinders
using Proper Orthogonal Decomposition (POD)
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ABSTRACT : In this study, the effect of an unsteady flow field around a body of aerostatic/aerodynamic forces were
investigated using rectangular cylinders (B/D = 2, 3, 4, 5). Proper orthogonal decomposition (POD) was introduced to the
analysis of the fluctuating pressure field that was measured on the stationary/oscillatory B/D=4 rectangular cylinder, and
the characteristics of the proper functions with flow patterns were identified. In addition, the physical decoupling and
interactions in the different co-existing flow patterns were investigated through POD. The comparison with the identified
proper function associated with a particular flow pattern revealed that the Karman vortex is almost not affected by the
separation bubble, but that the Karman vortex considerably interferes in the development of the separation bubble around
the trailing edge. It can be considered that the Karman vortex induces the increment of the curvature of the substantial
separated flow.
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