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Objective
Influence on the particle shape and fluid behavior on the validity of Jeffery’ equation

Oldroyd-B fluid

 

Power Law fluid
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Direct numerical simulations

 Fictitious domain method:

• particle defined by a level set

• Lagrange multiplier for rigidity condition

• Velocity imposed on upper and lower walls

• Finite element solution 

Navier-Stokes + extra-stress 

velocity and pressure on the whole domain

Tm = 154°C
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PP B 

Tm = 144°C

r = 182 kg/m3

LDPE CD0230

Tm = 106°C

r = 102 kg/m3
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Prolate and oblate ellipsoids; cylinders

 Particle position update:

• Velocity of center of mass:  !"#$

• Rotation vector: % �
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• Adams-Bashfort scheme
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 Jeffery’s orbit:   n = 0.1 
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L � 0.1

M relaxation time from 0.1 to 5
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Prolate ellipsoid
oblate ellipsoid

→ Main axis // vorticity axis

Rotation around vorticity axis RS or RT


