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We re-analyse previous experimental measurements [1] of solid volume fraction, mean velocity and velocity fluctuations
in collisional suspensions of plastic cylinders and water flowing over inclined, erodible beds. We show that the particle
pressure scales with the granular temperature as predicted by kinetic theory of granular gases [2]. Assuming that also the
particle shear stress is well predicted by kinetic theory permits the determination of the fluid shear stress and the effective
fluid viscosity from the experiments. We suggest that the effective fluid viscosity in collisional suspensions has two
components: one associated with the turbulence generated near the surface of the particles and one associated with the
transfer of momentum of the fluid mass in conjugate motion with the fluctuating particles (Fig. 1). We model the first
contribution using a mixing length approach, and show that the mixing length is local, as it does not scale with distances
from boundaries. The mixing length is less than one diameter and decreases with increase in the solid volume fraction.
We introduce a granular-like viscosity to model the second contribution to the effective fluid viscosity, by replacing the
particle mass density with the density of the added mass of the fluid in the expression of the granular viscosity of the
particles of kinetic theory. Finally, we also show how the granular temperature scales in the turbulent and granular limits
of the effective fluid viscosity.
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Figure 1. Measured (circles) and theoretical (lines) effective fluid visocsity scaled with the shear rate. At solid volume fractions less
and greater than 0.2, the effective fluid viscosity has mainly a turbulent and a granular-like origin, respectively.
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