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Physical modeling of turbulence reduction by surfactant additives
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To exBerimentally investigate the drag reduction by surfactant additives
into high-Reynolds number turbulence of water, we produce a very large apparatus of Taylor-Couette
flow. By the addition of surfactant to the turbulence of water with concentrations of the order of 0
(10) ppm, angular momentum transfer is drastically suppressed, which achieves the reduction of drag
by 50 %. By velocity measurements, we reveal that in such a drag-reduced state, the mean velocity
distribution between the rotating inner and outer cylinders is not monotonical. In addition, we
conduct fluorescence probe method to relate the drag-reduced state to the existence of micellar
structures. We confirm that a correlation between the above measurements when the drag reduction

occurs.
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