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Abstract 
The focus of the talk is on variable-viscosity flows and mixing in density-matched fluids. The issue is 
whether or not these flows may be self-similar or self-preserving. The importance of the question stands 
on the predictability of these flows; self-similar dynamical systems are much easier tractable from an 
analytical viewpoint. Self-similarity analysis, as first introduced by Townsend, is applied to the relevant 
transport equations of the velocity field (mean momentum, one-and two-point energy budget 
equations). It is stressed that neither local isotropy nor high Reynolds numbers are necessary 
conditions for the similarity to be valid. Energy budget equations are developed for flows in which the 
viscosity varies as a result of heterogeneous mixture or temperature variations.  Additional terms are 
highlighted, accounting for the viscosity gradients, or fluctuations.  These terms are present at both 
small and large scales, thus rectifying the common belief that viscosity is a small-scale quantity. This 
will be illustrated with an analysis of a temporally evolving mixing layer, and of a round jet evolving in a 
more viscous fluid.  In the central region of the jet, it will be shown that the condition of self-similarity is 
not necessarily satisfied, due to the continuous increase of the viscosity. This points to the necessity of 
considering less stringent conditions (with respect to classical, single-fluid jets) when analytically 
tackling these flows, and reinforces the idea that viscosity variations must be accounted for when 
modelling these flows. 
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