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We have chosen for the simulations grids that seek to minimize numerical errors while limiting the 
computational expense. The grid analysis is shown in Supplementary Figure 1, below. Here, the velocity 
profiles obtained for simulations with different mesh resolutions are compared. The profiles are collected 
across the stream as it passes through one of the mixing elements (specifically mixing unit 9). All profiles 
show two maxima corresponding to the semicircular channels defined by the helical blade. For rough grids 
(low number of mesh elements) the velocity profiles show artificial roughness related with the low grid 
resolution, as well as non-zero values in the volume occupied by the mixing blade. As the mesh finesse is 
increased the quality of the results improves dramatically, with profiles obtained for high resolution grids 
overlapping very well both in the center of the channels, as well as close to the walls and the mixing blade. 
As highlighted in Figure 1 below, we have chosen for the simulations, grids with more than 3.5 million 
elements. For the grids chosen the accuracy for the velocities is within better than 1% of those from 
simulations with much higher grid resolutions, while keeping the models computationally efficient.  

 

 

Figure S1. (left) Velocity profiles across the channel for grids with different number of elements as indicated 

in the legend; (right) Maximum velocity recorded across the profile, as a function of the number of elements 

used in the discretization of the geometry. The mesh chosen for the simulations is highlighted by the blue 

circle (Re = 10; mobile phase fluid = water; blade twist angle = 130o; aspect ratio AR = 1). 


