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Relationship between micelle structure and near-wall turbulence in surfactant
drag-reduced flow
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When a small amount of a certain type of surfactant is added to the water
flow in a pipe, drag is significantly reduced. In the drag-reducing surfactant flow, the surfactant
molecules in the solution aggregate and form micelles. Furthermore, the micelles combine under the
shearing flow and form large shear-induced structures (referred to as SIS). It is believed that this

SIS suppresses the growth of turbulence and results in the drag reduction. However, detecting the
SIS, which can only be formed under flow conditions, is extremely challenging. As a result, there
are still many uncertainties regarding the relationship between drag reduction and SIS formation.
In this study, we added trace amounts of fluorescent material to the surfactant solution and
detected the formation of SIS locally in the solution flow by fluorescence intensity. We also
measured the flow velocity using a laser velocimeter to analyze the relationship among SIS
formation, turbulent structure and drag reduction.
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