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Spatial structure of turbulence in functional fluid flow in rectangular channel
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Some kinds of surfactant solution exhibit effectiveness of turbulent suppression in high Reynolds number flows. In this work, a double
pulse PIV system was used to clarify the spatial velocity distribution of surfactant solution flow in a two-dimensional channel. A type of
cationic surfactant CTAC (C,;¢H;;N(CH;),Cl) mixed with the same weight of counter-ion material NaSal (HOC(H,COONa) was used as a
drag-reducing additive to water at a mass concentration of 40 ppm. Instantaneous velocity distribution taken by PIV was examined to

clarify the effect of surfactant additives.
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Fig. 1 Schematic view of two

dimensional channel and PIV
system in water flow (CTAC Oppm) at Re=21000
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Fig. 2a Instantaneous velocity distribution
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Fig. 2b Instantaneous velocity distribution
in drag reducing flow (CTAC 40ppm) at
Re=21000
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Fig. 3 Distribution of integral length scale of «’
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Fig. 4a Ratio of probability of classified structure in water flow
(CTAC Oppm) at Re=21000
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Fig. 4b Ratio of probability of classified structure in drag
reducing flow (CTAC 40ppm) at Re=21000
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