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Abstract

The characteristics of the large scale supersonic streamwise vortices induced by a rectangular lobed
mixer are experimentally and numerically investigated. Instantaneous visualization results and veloc-
ity distribution of the flow field are acquired through the Nanoparticle-based Planar Laser Scattering
method and Particle Image Velocimetry, illustrating the coexistence of large scale streamwise and Kelvin-
Helmholtz vortices downstream of the trailing edge. The numerical result reveals that large scale stream-
wise vortices dominate the flow, which greatly distort the K-H vortex tubes, while the motions of the
streamwise vortices are not notably affected in return. In spite of that, the significant effect of the K-
H instability on the fine structures of the streamwise vortices in the form of orderly distributed vortex
clusters should not be neglected. The small scale vortices introduced in the corner regions upstream of
the trailing edge contribute a lot to the formation of three large scale streamwise vortices downstream.
Helical structures noted on the weakest streamwise vortex indicates that weaker vortex is more vulnerable
to the K-H instability. The interaction of the adjacent streamwise vortices will affect the motion of the
streamwise vortices.



