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Vortex structures generation by pair of oval dimples 

Voskoboinick V., Voskoboinick ., Voskoboinick ., urick V.  

Annotation: The results of physical modeling of the generation of stable counter-rotating vortex structures by a 
pair of the oval dimples, that are inclined to the flow direction, are given. Visual and instrumental studies, as well 
as statistical analysis of the velocity and pressure fluctuation fields of the vortex flow, were made. The vortex flow 
was created by a pair of the oval dimples on a hydraulically smooth flat surface. The generation features of counter-
rotating vortex structures by the dimples and their hydrodynamic characteristics were determined. The places of 
origin, formation and development of vortex structures, as well as the area of the ejection of vortices into the 
boundary layer, depending on the flow regimes have been established. The integral and spectral characteristics of 

St
St
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the velocity and wall pressure fluctuations on the streamlined surface of the dimples and plates were obtained. The 
rotation frequencies of the vortex structures and the ejection frequencies of the vortices outside the inclined oval 
dimples were determined. Results of investigation may be used for improvement of hydroaerodynamic, acoustic and 
heat-transfer efficiency factors of high-speed streamlined surfaces. 
Key words: oval dimple, vortex structure, flow visualization, velocity and pressure fluctuation, statistical analysis.
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