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The addition of a small amount of polymers into turbulent solutions can drastically reduce the friction
drag by changing the solutions into laminar flow, so called Tom’s effect. However, the mechanism to
cause the drag reduction remains to be fully elucidated. So far, we have already presumed that the effect
is enhanced by association of the polymers with a few micrometer sizes or more. Thus, aim of our study
is the elucidation of relationship between the drag reduction and the association of relatively smaller
molecular weight polymers. We attempt to synthesize polymers with self-associating groups, such as
hydrophobic and/or hydrogen bonding units, and thereby effectively induce the polymer aggregates
which is comparable to ultra-high molecular weight polymers in terms of the drag reduction effect. We
utilized the rotating cylinder equipment to measure the drag reduction effect for polymers, such as PEO
(polyethylene oxide), PAAM (polyacrylamide), and their synthetic analogues. Further, gel permeation
chromatography with multiangle light scattering and dynamic light scattering revealed the association of
the polymers. As a result, we are able to demonstrate the enhancement of the friction drag reduction
effect by the association of the polymers.
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