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We investigate particles suspended in turbulence, focusing on those with near-neutral buoyancy. This
choice of buoyancy is relevant to aquatic organisms, sediment aggregates, and oil droplets. Because
neutrally buoyant particles can remain suspended even when very large, it is not always possible to treat
them with the common point-particle approach. Understanding the dynamics of such large particles is
the focus of this work. We develop a laboratory measurement technique to record particle translation
and rotation simultaneously with the ambient fluid flow. We use this technique to investigate particles
suspended in high-Reynolds-number homogeneous isotropic turbulence. The large size of particles
requires that we reconsider the standard scaling parameter (Stokes number). We investigate particles
translation, rotation, and fluid-phase coupling. The fluid-phase coupling is characterized in terms of
“turbulence modulation effects,” ie. changes in
turbulent kinetic energy, dissipation rate, and spectral
slope. Of particular interest to us is the effect of
particle shape on the fluid-particle coupling. One
outcome of these measurements is that Lagrangian
timeseries of particles’ angular velocity show that the
evolution of particle orientation can be characterized
as a diffusion process.

**This work was supported by the efforts of postdoctoral student
Gabriele Bellani, Ph.D. student Margaret Byron, and undergraduate
student Colin Meyer. Funding was provided in part by the Gulf of
Mexico Research Initiative and the National Science Foundation.

Dr. Variano studied at Princeton, Cornell, and Columbia Universities before joining the faculty at UC
Berkeley. His research is on mass transport in the aquatic environment, focusing on fluid dynamics of
flows with significant stochastic components. These include wetlands, particle suspensions, and the air-
water interface.
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