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Laminar-turbulent transition for yield stress fluids:
Some experimental observations and theoretical aspects

In the last decades considerable advances have been made in understanding the
transition mechanisms from laminar to turbulent flow of Newtonian liquids in pipes. For
non-Newtonian liquids however, perhaps unsurprisingly, given the inherent additional
complexities involved, little is known. Aside from a handful papers, there is practically
no data about the transitional flow of such non-Newtonian liquids. Although limited, the
existing literature for the transitional pipe-flow of non-Newtonian liquids reveals an
interesting and yet unexplained effect: above a certain Reynolds number the flow
develops a stable asymmetry. For laminar and turbulent regimes, the velocity profiles
are perfectly symmetric. In the present talk, the experimental observations will be
discussed and an interpretation of the asymmetry will be proposed in the light of recent
progress made in the study of transitional flows of Newtonian fluids.

Stable streaky flow for a yield stress fluid at Re,, = 2500.
Red (blue) color indicates fast (slow) axial velocity.
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