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Cheap turbulence modelling with quasi-singularities
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Turbulent flow exhibit spatio-temporal intermittent energy dissipation and transfers. This makes their
modelling challenging, as capturing these events require high temporal and spatial resolution. In this
contribution, we present a cheap modelling strategy, using the scale separation between the large scale
flow and these small scale extreme events. Specifically, we represent these events by localized Lagrangian
quasi-singularities of vorticity. The dynamics of these particles is adapted from the vorton model of
Novikov [1], to include self-regularization and interaction with a mean flow. As a first application, we
consider the case where the large-scale is a pure shear flow. In that case, we observe a transition between
a laminar regime where the regularization scale 7(t) grows like v/# and a turbulent regime in which 7
stabilizes at a statistically steady value solely determined by the Reynolds number. By construction, our
modelling strategy is cheap and is yet able to reproduce key features of turbulence.
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Figure 1. Left: Average regularisation lengthscale in the turbulent (black) and laminar (grey) states. In the
laminar state, a plateau of order v/vtsimwui is reached. Right: Lognormal behavior of the energy dissipation rate.
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