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Molecular Mechanism of Tom"s Effect by Self-Assembly of Surfactant Molecules
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To investigate the molecular mechanism of the Toms effect, coarse-grained
molecular simulations were performed to reproduce the behavior of surfactant aqueous solutions in a
tube flow. When the hydrophilic wall of the tube, shear thinning is observed regardless of the
concentration of the surfactants, whereas in the hydrophobic tube, Newtonian fluid-like behavior and
shear thickening are observed. The tube diameter was extended to reproduce the behavior of the
surfactant solution in the turbulent and laminar-to-turbulence transition regions. A shear-induced
structure, in which rod-like micelles clustered near the center of the tube, was observed,
suggesting that the change in the structure affected the drag reduction.
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