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Rigid particles - Suspension flow in a Channel

Migration from higher to lower shear rate zones 
( Towards  the centerline )
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Non-Brownian Suspensions of hard spheres
Suspension Model

Monodispersed Spheres

( diameter = 2a  ≥ 1 µm )

( density =          )  

Newtonian Liquid
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The Suspension Balance Model (SBM)

Suspension Flow
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Migration phenomenon is due to a flux vector  J ~∇⋅
p
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(A Continuum Approach)



The Suspension Balance Model (SBM)

           Conservation Laws             

 p

 f
= f  p
Suspension stress

∇⋅U=0 1Continuity :

∇⋅Σ=0 (2)Momentum:

Transport: ∂ϕ

∂ t +U⋅∇ϕ=−∇⋅J (3)

The Flow
Incompressible and viscous
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The Suspension Balance Model (SBM)
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The Suspension Balance Model (SBM)
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Suspension Stress Fluid Stress Particle Stress
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Shear viscosity :
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1- Flow
2- Velocity-gradient

3- Vorticity
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An OpenFOAM® Solver (2D)

∇⋅U=0 1

∇⋅Σ=0 (2)

∂ϕ

∂ t +U⋅∇ϕ=−∇⋅J (3)

The Suspension Balance Model

Coupled

SbmFoam

OpenFOAM®
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