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Abstract

The present Diploma thesis examines experimentally the statistics of turbulence of a periodically forced flow. The
geometry selected is a backward facing step with a step heighgiod installed in the test section of an open circuit
subsonic wind tunnel. The forcing was implemented throgghpulsatingair-jets with a non zero meaimn the
vicinity and parallel to the step edge, with a peak velocity obf the free streammmeasured bya hot wire
anemometer. The frequney and duration of the jets weealjustable by suitably operating an electric valve. The
Reynolds number based on both the step height and the free stredhQvag v X Tthe two components of the
velocity field at the miglane of the model were measured byfaPIV (Particle Image Velocimetry) with a rate of
¢’'Odand ThiOg respectively, dependent on the requirements of the experiment. Through a triggering system,
ensemble averaging was performed so that the stati$tibe flowatp ttime instants within the period of the forcing
jets was possible, based on the analysis ofshapshots per each phase of the period

Varying the forcing frequencyt was found hat the recirculation length coulsk reduced by anmount of¢ P
compared tahat ofthe unforced casdor a particular Strouhal number (based on the step height) ar@nahich
coincides with the natural KelviHelmholtz instability of the detachedrom the step shear layer In phase
measurementsevealed an oscillation of the point of reattachment along the wall, exhibiting the strong unsteady
character of the flow field. Moreover, vortical structures were found to be shed at the jgetbeairig convected
downstream with a speed of the ordewo® of the free stream velocity. Reynolds stresses were elevated compared
to the unforced casespecially around the reattachment point. These stresses as well as the strong vortical structures
which transfer energy to the low momentum reversed flow geoan explanation of the reduction of the recirioia
region due to forcing.

Keywords: Active Flow Contro] BackwardFacing StepSeparating Turbulent Shear LayBarticle Image
Velocimetry, Hot Wire AnemometrySubsonic Windlunnel
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Maan Valociy Field (Contour Diagram) with Strearnines
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Mean Velocity Fisld (Contour Diagram) with Streamiines:
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Mean Velocity Fisld (Contour Diagram) with Streamiines:
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Mean Velocity Fisld (Contour Diagram) with Streamiines:
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