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Turbulent drag reduction by surfactants
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Discussion. — The rheology thus shows that a shear-induced gel may form, with a high
elongational viscosity; the gel breaks at too large deformations, causing an apparent slip at
the wall. The rupture of the gel in elongational flow is compatible with the apparent wall
slip observed in the simple shear flow of the Couette cell. Shear-induced gelation in similar
extremely dilute solutions of wormlike micelles followed by a fracture of the gel that can
lead to an apparent wall slip has been observed previously in rheological flows [6,9]. We
show here that the shear-induced gel also forms in the turbulent boundary layer, and can

lead to an effective wall slip there, too. Although not interpreted as such, recent precise
measurements of the velocity profile in pipe flow for drag-reducing surfactants are compatible
with the observations made here: the velocity does not extrapolate to zero at the wall, but
to a finite value, again suggestive of an effective wall slip [2,15]. Other measurements of the
velocity profile [2,5,10,16] also indicate that the near-wall velocity profile is much steeper
when drag-reducing surfactants act.
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