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Study of drag-reducing mechanism of nonionic surfactant in a water flow
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Abstract; To explore the mechanism of turbulent drag-reduction by adding non-ionic surfac-
tants additives into a water flow, the shear viscosity, shear stress relaxation, and flow birefrin-
gence effects were experimentally investigated by a cone-plate rheometer and a birefringence de-
vice, after experimentally identified the turbulent drag-reducing for APG (Alkyl Polyglucoside)
solution in a circle pipe flow. APG solution showing to be drag-reducing up to 70%, has Newto-
nian shear viscosities at smaller shear-rates, non-Newtonian shear viscosities at larger shear
rates, and it also shows SIS (Shear-Induced Structure) at a critical shear rate. The shear stress

_relaxation behavior is identical to that for water, which implies that APG solution is drag-reduc-
ing, but shows SIS rheological characteristics without viscoelastics. The rod-like micelles proved
from the birefringent effects, and higher extensional viscosity could be considered to be essential

for the drag-reduction.
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