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Formulation of Numerical Flow Analysis System for Floc-Forming Fluids Based on
Population Balance Equations
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A computational model for the flow analysis considering the flow-induced
structure of the floc-forming fluid was developed. In this model, temporal change in the floc size
distribution was computed by the population balance equation of the floc size, and the effective
volume fraction of flocs was obtained from the floc size distribution. The viscosity and relaxation
time of the system were evaluated by the Krieger-Dougherty model and a power law model, respectively

to introduce into the White-Metzner type viscoelastic constitutive model. The developed model
successively expressed the rheological characteristics of the nanofaber suspension. Furthermore, in
order to investigate the applicability of this model to the analysis of complex flow fields,
numerical simulations of two-dimensional merging flows were performed using a flow analysis program
in which the flow calculation with the finite element method and the present model were coupled.
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