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Fig.1 Sketch of large scale vortex
structures of jet in crossflow
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Fig.2 Time evolution of iso-surface of vorticity for large scale structures of turbulent jet
in crossflow with stream-wise elliptical nozzle
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Fig.3 Flow visualization of jet in crossflow

(D CHEMNOUSOY A A.Les of mixing layer and flow in square duct by the second-order explicit scheme. http //www. geocities. com/andrei_chermousov/
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Fig.5 3D vortex lines of turbulent jet in crossflow with stream-wise elliptical nozzle
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Fig.6 Local detail of 3D vortex structures
Sho. of turbulent jet in crossflow with
stream-wise elliptical nozzle
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Fig.7 Horseshoe vortex in front of turbulent

jet in crossflow with stream-wise elliptical nozzle
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A vortex ring model of large-scale structures for simulation
of turbulent jets in crossflow
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Abstract A numerical simulation was made of the turbulent jet in crossflow with a stream-wise elliptical nozzle by use of
the large-eddy simulation method with emphasis on the generation and development of vortex structures. The results
show that the basic vortex structures in literatures such as the counter-rotating vortex pair leading-edge vortices lee-
side vortices hanging vortices kidney vortices anti-kidney vortices etc. are not the independent physical substance

but are local structures of the 3-D stretching vortex ring originated from the orifice of the nozzle—a newly discovered basic

vortex structure of turbulent jets in crossflow.
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