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Turbulent flow still remains as an unsolved problem in physics. Although turbulence is characterized by random flow behavior, there are organized and highly energetic structures lying beneath this chaos which are called coherent structures. Roughness is a factor which can not be ignored in most of the practical applications of the turbulent fluid flow, ranging from biomedical and naval applications, environmental flows and turbo machinery design. Currently, due to the hardness of approximating turbulence flows, there isn’t any precise model for observing the effects of the potential effects of roughness. Turbulent flow over a rough geometry is analyzed using a statistical method called SnapShot Proper Orthogonal Decomposition (POD) based on DNS data. A code is developed for SnapShot POD method which is based on two point correlation tensor of the flow field. 1-D POD in y direction, 2-D POD in y-z plane and 2-D POD in x-y plane are applied to a rough and smooth geometry. Coherent structures at different energy levels (different POD modes) are extracted for both smooth and rough wall. Results are compared to analyze the change in the length scales of turbulence. Other useful properties of POD method such as ability to reconstruct the flow field using the POD modes are discussed.
