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Fig.1 Schematic of experimental apparatus
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Fig.2 Shear viscosity versus the shearing rate
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(a) Mean velocity distribution by outer scale
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Fig.3 Streamwice mean velocity distribution
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Fig.4 Distribution of velocity turbulence intensities
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Fig.4 Distribution of velocity turbulence intensities
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TURBULENT CHARACTERISTICS OF CTAB SURFACTANT SOLUTION
FLOWS IN TURBULENT BOUNDARY LAYERS?Y

Cai Shupeng*? Yang Lin' Tang Chuanlin*
*(Institute of High Pressure Water Jet, Hunan University of Technology, Zhuzhou 412008, China)
t(School of Mechtronic & Automoblie Engineering, Chongging Jiaotong University, Chongging 400074, China)

Abstract In order to clarify the drag-reducing mechanism with a surfactant solution, the turbulent chara-
cteristics of CTAB surfactant solution flow for a zero-pressure gradient boundary layer on flat plates is investi-
gated by using a two dimensional LDV system. The results obtained are found as follows compared with the
corresponding statistics for water flow. The viscous sublayer for the surfactant solution is thicker than that for
water flow. The mean streamwise velocity profile falls between those of laminar and turbulent velocity profiles
in Newtonian fluid flow. The peak of the streamwise turbulence intensity is smaller than that for water, the
location where it appears is further away from the wall and the second peak appears near the center of the
boundary layer. The wall-normal turbulence intensity is greatly suppressed and the Reynolds shear stress is
almost zero throughout the boundary layer, which shows that the surfactant solution can weaken the correla-
tion between the two components of velocity fluctuation, thus, it can reduce the production of turbulent kinetic

energy so that the driven power for transporting fluids can be saved.
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