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Test Analysis of Fluid Micelle Action and Flow Structure Change
XU Kai—chi', ZHANG Jia—qi’
(1. AECC Shenyang Engine Research Institute, Shengyang 110015, China;2. School of Mechanical Engineering, Dalian Unversity of
Technology,Dalian Liaoning 116024, China)

Abstract: In order to study the relationship between the action of fluid micelle and the change of flow structure in turbulent flow,the
flow—to—spread plane flow field was captured by Particle Image Velocimetry (PIV) technique in the turbulent boundary layer of the channel.
Energy—bearing structures at different scales in turbulent flow were extracted by means of proper orthogonal decomposition. By means of
vector quadrant combined analysis, the actions of fluid micelle in the flow field were divided into swelling,bending and rotation. The results
show that the mechanism of flow structure change is related to these three actions. The main action of the fluid micelle between the swelling
bands is bending. The straight band bends under the action of bending,and the bending band converges into a swelling band under the
action of swelling. As the scale of the flow structure decreases,the rotation gradually increases.
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