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Particles in turbulent flows

• Seen in many shapes and sizes in nature and industry

Credit: Toddmedia/Getty

Microplastic dispersal in the ocean

Pulp processing in papermaking

Lundell et al, Annu. Rev. Fluid Mech. 2011

Pollen dispersal in the atmosphere

Credit: Carmen Martinez Toron Credit: Robert J. Erwin
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These motion images are protected by copyright, please contact Getty Images to obtain license for usage.  Please be advised that advertising and promotional uses of these motion images may require additional property or talent clearances.  Please contact Getty Images, Inc. for more information.  http://www.gettyimages.com
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Background

•  
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Goal of the work

How does particle isotropy affect the turbulent energy cascade?
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Numerical 
method

Two-way coupling IBM

•  
Two-way coupling IBM

• N inextensible fibres with length c

Olivieri et al, Phys. Rev. Lett., 2020
Huang et al, J. Comput. Phys, 2007

• N rigid spheres with diameter c

Hori et al, Comput. & Fluids, 2021
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Effect of particles on bulk flow properties
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Turbulence modulation
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Kinetic energy scaling

• We fit power law functions       to the spectra
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Fluid-solid coupling

• The spectrum of the fluid-solid coupling is

• We see the spheres act on the fluid at length 
scales comparable with their diameter c
• Fibres act on the fluid at a broad range of 

smaller scales
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Olivieri, S., Cannon, I. & Rosti, M. E. (2022). The effect of particle anisotropy on the modulation of turbulent flows (JFM Rapids)

Conclusions
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Thank you!
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Energy fluxes
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Fibre deformation
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Fractality of dissipation
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