
The 8th European Congress on Computational Methods in Applied Sciences and Engineering
ECCOMAS Congress 2022

5-9 June 2022, Oslo, Norway

Surfactant-induced Marangoni effects in turbulent jets
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Surface-active-agents (surfactants) can be present in many multiphase flows either as
undesirable contaminants or desirable additives. Gradients in interfacial surfactant con-
centration generate surfactant tension gradients and therefore Marangoni stresses. Here,
we study the effect of surfactant on the complex interfacial dynamics associated with a
turbulent jet [1, 2]. We use three-dimensional direct numerical simulations and a hybrid
front-tracking/level-set method[1] to capture the dynamics of the complex topological
changes in this flow. The numerical method allows the natural tracking of the concen-
tration of interfacial surfactant species and the faithful modelling of its spatio-temporal
evolution. Our model also accounts for surfactant solubility and bulk-interface mass ex-
change. We perform a parametric study of the effect of surfactant properties on the
dynamics. The effect of Marangoni stresses is analysed in terms of the mechanisms giv-
ing rise to droplet size distributions depending on the surfactant elasticity number. An
attempt to understand the interaction between the observed vortical structures accompa-
nying the flow and the regions of elevated surfactant concentration will also be presented.
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