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Turbulence transition of drag-reducing surfactant solution flow

Koichi ARAGA, Keisuke OE , Yusuke NAGAHARA and Keiji MURATA

It is known that small quantities of surfactant additives can greatly reduce the friction factors during the pipe flow. This is
because the generation of turbulent vortices is suppressed by the formation of rod-like micelles, and the flow remains laminar
in the high Reynolds number range. However, the turbulent transition process of the surfactant water solution has many
unexplained points. It is important that we clarify the turbulent transition process of the surfactant solution flow to elucidate the
mechanism of the drag reducing surfactant solution's flow. This paper describes the experimental results of the transition
process of the surfactant solution. The experiment was carried out by using the LDV measurement and the differential pressure
measurement. As a result, it was found that although the turbulent transition of the water flow occurred suddenly, that of the

surfactant solution flow occurred little by little.
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Fig. 1 Experimental apparatus
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Fig. 3 Centerline velocity of water flow
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Fig. 4 Centerline velocity of surfactant solution flow
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Fig. 6 Turbulent intensity vs. Re
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