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Turbulent modulation in homogeneous flows:

two-fluid szstems and rigid Earticles
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Emulsions are multiphase flows of two immiscible (totally or partially) liquid phases
with similar densities. Similarly, the transport of rigid particles is an everyday observation.
Both flows are most commonly turbulent in nature and ubiquitous in natural and
engineering applications. The richness and complexity displayed by these flows is due to
the different particle and fluid/flow properties, and the enormous disparity of scales, which
is reflected in the large number of governing parameters. These have made such flows a
formidable challenge for scientists and engineers. Here, we will resort to
interface-resolved simulations to tackle the problem.

Firstly, we consider a mixture of two iso-density fluids and vary the volume fraction
of the dispersed phase, the viscosity ratio and the surface tension coefficient to study the
turbulence modulation. We examine integral quantities and the spectral scale-by-scale
analysis and demonstrate that energy is transported consistently from large to small scales
by the interfacial stresses, and no inverse cascade is observed. Recent results on bubbly
flows will be presented to highlight similarities.

Secondly, we investigate the behavior of rigid nonspherical particles. We will
document increased clustering when studying settling non-spherical particles in a
quiescent fluid, and the characteristics of the turbulent flow induced by the settling objects,
the so-called pseudo-turbulence. Finally, we will document the modulation of
homogeneous turbulence by settling particles.
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