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Streamwise vortices (SV) have been known already for a very long time to play an important role in
flow control methods. Typical vortex generators (VG) are currently of the fixed type (vane type). But
already in the 70’s it was shown that air-jet vortex generators (AJVG — Fig.1) are of the same
effectiveness as fixed VGs even in supersonic flows. In the 90’s the research on AJVG was continued
in subsonic flow regime [1][2]. In the case of internal flows, as in gas turbines, many devices of heat
exchange control are used. Very often an injection of coolant through holes and slots is applied in gas
turbines. It is proposed here to take into account that the cooling jets may be used for the flow control
as well. Enhancement of mixing and simultaneous introduction of flow control may be reached by
applying jets as streamwise vortex generators. Application of AJVG in turbomachinery needs very
careful consideration because the flow structure in these machines is three-dimensional and very
complex. Due to the flow complexity in turbomachinery passages, the basic study of the streamwise
vortex generator and the interaction of the streamwise vortex with the horseshoe vortex have been
already performed [3],[4]. Streamwise vortices generated by air jets can also be applied for the
control of shock wave—boundary layer interaction, stabilization of the shock wave oscillations and
reduction of the flow separation. Shock wave induced separation control by means of AJVG was also
investigated within a framework of European Project UFAST [5]. The evolution of the generated
streamwise vortex is sensitive to flow structure near the jet. In the paper, the analysis of the flow
structure near the jet for different AJVG configurations is performed. Based on the CFD results
(RANS and LES), the vortex structure upstream and downstream of the AJVG is visualized.
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Fig.1 Air Jet Vortex Generator (AJVG) Fig.2 Vortices downstream of the AJVG
(Large Eddy Simulations)
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