Direct numerical simulation of
pressure driven flow of
rod-like fine particle dispersions
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Colloidal Suspensions
in Industrial Use
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Rheology of Suspension
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Pressure Driven Flow of Suspension

Spherical repulsive particle
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Particle Distribution & Apparent Viscosity
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Objective

® To obtain structure formation process of rodlike fine
particle dispersions under pressure driven flow

® |s there any difference from the case of spherical ones!?

Method

® Direct Numerical Simulation by IBM + DEM (SNAP-F)

® Pressure driven flow inside a plane-parallel channel
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Equation of Fluid Motion

Immersed Boundary Method
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Equation of Bead Motion

e o DIV

dy
md_p=Fco+Fbead+FD+Fh
A
dw
I d p =Tcor+Tbead +Th
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DEM + Coulomb’s friction Nonslip condition inside rod
Eco =min(FtCO U Fnco) Vi+awixnlj=vj+awjxnﬁ
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Simulation Condition

Aspect ratio
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Apparent Viscosity
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Nondimensional Boundary Area
NBA

Definition of NBA

111 12 |
NBA = 12-c)n(c
N_1z§0( )n(c)

surface area of _ . |
n(c) - number of particles with

aggregates
NBA = coordination number of c
total surface area of N . total number of particles

paticles

NBA = | : completely dispersed

NBA = 0 : close-packed
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Result Case: €

Agglomerates Disperses
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Result Case: @DEES
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NBA & Apparent Viscosity
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Concluding Remarks

® DNS gives the micro-scale structures
of fine particle dispersions under flow

® DNS can give us criterion of orientation/deformation
specific to rodlike particles

® Is there any difference from the case of spherical ones!?
>> Basically same:
Criterion for agglomerating or dispersing
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