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Three-Dimensional Simulation of Flocculation-Settling for Sludge Based on
Population Balance Model
HUANG Zhongzhao, TAN Lixin
(Faculty of Water Resources and Hydroelectric Engineering, Xi” an University of Technology, Xi’ an 710048 , China )
Abstract ; Since it is difficult to observe the process of flocculation-settling for sludge and the particle size
distribution of sludge in the lab, particle size of sludge is defined using population balance model (PBM)
in this paper. Through Lou model and Ghadiri models respectively, mechanism of aggregation and frag-
mentation for sludge particles is simulated. Also, a numerical simulation is conduced on test of floccula-
tion-settling for sludge of Jeriffa De Clercp et al. by using PBM and two phase flow mixture model. The
results reveal that the selected mathematical model and simulation method can more reasonably reflect the
change rule of flocculation-settling for sludge with a certain accuracy; when the well depth is constant,
the decrease in the number of small particle size of floccules with the passage of time, the number of large
diameter floccules increased after decreasing first with the passage of time, but particle size distribution
range of floccules is widened with depth of water increases, and the number of large diameter floccules in-
creases gradually.
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