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Particle suspensions in turbulent flows occur widely in nature and industry. In most situations, the particles have a
density which is different from that of the carrier fluid. This density difference can affect their motion through
flows, and offers potential for changing the flow properties in many multiphase settings. In this talk, we will discuss
the use of Lagrangian particle-tracking techniques to study the dynamics of light (buoyant) particles in turbulent
flows.

In the first part, we address the acceleration dynamics of tiny buoyant particles (100-micron air bubbles) in a
turbulent water flow. We examine the role of gravity on the bubble acceleration statistics. We find that microbubbles
experience very different accelerations as compared to fluid tracers, and these occur despite their small size and
minute Stokes number (small response time). Some implications of these findings to particle tracking experiments
will be discussed.

In the second part, we move to the case of buoyant particles of finite size (particle size is large compared to the
smallest turbulent flow length-scales). For spherical particles, buoyancy produces interesting variability in particle
dynamics. In addition to buoyancy, we reveal the role of a largely ignored control parameter, the particle’s moment
of inertia. Using experiments and direct numerical simulations, we demonstrate that the moment of inertia can be
tuned to trigger distinctly different wake-induced-motions for both spherical and cylindrical particles. We draw
some interesting analogies to the motions observed for anisotropic particles.
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