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Numerical Prediction of the Particle Concentration Distribution in a Slot Die
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In this study, the uniformity of particle concentration in a cavity die containing the unstable dispersed
particles is predicted by using one-dimensional flow model for non-Newtonian fluid in a cavity and the
Stokesian sedimentation model. In order to depict the movement of particles, the equation combining the
one-dimensional flow equation in a cavity with the particle concentration equation predicting the sedimen-
tation is derived. We investigated the resolution to avoid the sedimentation from the operational and ma-
terial point of views. As a result, we found the appropriate conditions to prevent from the problems.
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Fig. 1 Geometry of single cavity die
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Fig. 3 Particle settling model
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Fig. 4 Particle concentration distribution
characteristics
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Fig. 6 Particle concentration distribution characteristics
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Nomenclature
C : concentration of particles (=) Re : Reynolds number (=)
D : particle diameter (m) r., : settling distance (m)
f : settling coefficient (m™) t :time (s)
g : gravitational acceleration (m/s» u : average velocity (m/s)
A : slit gap length (m) v: : terminal settling velocity (m/s)
k : non-Newtonian viscosity at reference shear rate W . die width (m)

(Pa-*s) 7w : average of shear rate (s™
L :slit length (m) ( : average coefficient of viscosity (Pa+s)
n : power-law index (=) n : coefficient of viscosity (Pa-s)
D :pressure (Pa) or : liquid density (kg/m®)
@ : flow rate in a cavity (m®/s) or : particle density (kg/m®)
q : flow rate for unit length of a slit (m?/s)
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