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Flow Irreversibility in Particle Suspensions with Non-Uniform
Strain1 J.S. GUASTO, A.S. ROSS, Haverford College, J.P. GOLLUB, Haverford
College, University of Pennsylvania — Sheared particle suspensions are irreversible
even in Stokes flows.2,3 Here, we extend this previous work to a system with spa-
tially varying strain, an oscillatory, rectangular channel flow. The particle volume
fraction is 40% and the Reynolds number is ∼ 10−3. Deviations from reversible be-
havior are parameterized by the mean square particle displacements sampled once
per cycle, and are compared to the local strain obtained from measured velocity pro-
files. Strikingly, the particle motions across the entire channel become irreversible
simultaneously, despite the non-uniform local strain, and the irreversibility increases
roughly exponentially with the wall strain. Measured velocity profiles are plug-like
near the channel center, which may indicate shear-induced particle migration. We
examine the possibility that irreversibility is a mechanism for shear-induced migra-
tion.
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