Viscosity of multimodal suspensions predicted from solid fraction model for mixtures G.

Theoretical relative viscosity versus normalized total solid volume fraction:
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Viscosity of a suspension:
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Wall effect: Loosening effect:
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The viscosity of a multimodal suspension is predicted by taking into account geometrical interactions and hydrodynamic interactions between particles. The model initially proposed by Farris is modified to include interactions used in the 4-parameter compressible packing model (CPM) to predict the compactness of a dry granular mixture. The wall effect and the loosening effect are the subject of a new theory. A spherical reference cell, concentric with a foreign sphere lost in a monodimensional mixture, can be used for both types of geometrical interactions. Its diameter is adjustable, depending on fine/coarse diameter ratio and on the specific packing density of the elementary dominant class. x 0 ≈ 0,2
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∑ β: compactness value, supposed to be constant, of each elementary class ; y j : volume proportion of each elementary class, by reference of the total solid volume; b ij : wall effect coefficient; a ij : loosening effect coefficient; γ i : compactness value of the mixture when the class i is dominant.

The 4-parameter CPM is apt to account for the loosening effect on big particles from interstitial small ones and for the wall effect within assemblies of small particles near a big one. The new theory is based on a specific treatment of configurations of one secondary class particle surrounded by dominant class neighbours. Four parameters are: wall effect and loosening effect coefficients, critical cavity size ratio and compaction index. Compactness of small spheres in the disturbed area by wall effect:

Wall effect coefficient for a binary mixture:

( ) Delimitation of the spherical reference cell:

Compactness of large spheres in the reference cell:

Compactness of large spheres in a more global interference zone by taking into account the critical cavity size ratio x 0 :

Volume proportion of small particles at the « eutectic » point:

Loosening effect coefficient for a binary mixture: