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Departamento de Matemáticas, Universidad de La Serena, Diciembre 14–16, 2011

Numerical Solution of an Equation Describing the Centrifugal

Settling with Coalescence of Polydisperse Liquid-Liquid

Dispersions Using the Fixed Pivot Technique ∗

Antonio Garćıa A.†

Abstract

The centrifugal settling and coalescence of a polydisperse dispersion of two inmiscble
liquids with a continuous droplet size distribution in a rotating tube or basket centrifuge
can be modeled by a integro-partial differential equation (IPDE), which is an exten-
sion of a previous spatially distributed population balance equation describing gravity
settling and coalescence of such a mixture. This IPDE is projected onto a system of
convective dominant partial differential equations by discretizing the droplet diameter.
This is accomplished by using the fixed-pivot technique of Kumar and Ramkrishna
(Chem. Eng. Sci. 51 (1996a) 1311–1332) handling any two integral properties of the
population number density. The resulting system of PDEs is split into two systems,
of homogeneous PDEs and ODEs. The homogeneous PDEs and the ODEs are dis-
cretized using the second-order non-oscillatory central differencing scheme of Kurganov
and Tadmor (J. Comput. Phys. 160 (2000) 241–282) and the second-order two-stage
Runge-Kutta method, respectively. Simulations are presented, illustrating the coales-
cence and the formation of sediment of the disperse phase, and the effect of various
centrifuge geometries for both cases, when the disperse phase (droplets) is less dense
than the continuous phase and viceversa. In particular, the model predicts the radial
variation of the composition of the disperse phase layer forming at the inner or outer
wall.
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