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Particle 'body space' vs. 
'world (or fluid) space'



  



  



  



  



  



  



  

The Results (Mean Velocity)

● The wall shear stress is exactly the same for all plots.

● Different centerline values imply drag reduction.

● The viscosity is exactly the same also. Collapse at low 
yplus implies no change in viscosity.



  

Mean velocity:  
Near wall (left) and Core (right)



  

RMS Streamwise Velocity



  

RMS wall-normal and spanwise velocities



  

Reynolds shear stress (left) and Production 
(right)



  

Flow dissipation (left) and particle 
dissipation (right).

● Note right plot-scale is many orders of magnitude 
less. So particle dissipation negligible.



  

Three main velocity derivatives contribute to 
dissipation

● Two of them differ 

a lot very near the wall.



  



  



  



  

Where do the particles like to be?



  

JPDFs



  

JPDFs (continued)



  

Conclusions
● Effect of dilute solutions not due to viscosity changes.

● Main effect is to change turbulence structures near 
wall by suppressing ejections.

● Continuity (of flow) implies both sweeps and ejections 
affected.

● But no continuity for particles – so clustering until 
collisions and bouncing from wall dominate other 
effects.

● Maximal effects near Stokes of order unity.

● High inertia ellipsoids pretty much ignore flow.


