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Abstract

Analytical solution of population balance equation is difficult due to their nonlinear and integral-
differential nature and requires efficient numerical methods. In this paper, a numerical method
based on auto-correlation functions of compactly supported Daubechies wavelet is presented to
solve the population balance differential equation. Here, two special forms of population balance
equation including a differential equation and an integro-differential equation are approximated by
using auto-correlation functions of Daubechies wavelet. Also, by using the interpolation property of
auto-correlation functions, the necessary derivatives and integrals can be approximated with high
accuracy. Since approximation matrix derivative of these functions is ill conditioned matrix, for
areas near the boundary, Lagrange interpolation is used. This method solves the two main forms of
population balance equation as linear systems by using recursive algorithms and matrix structure.
The obtained numerical results, compared to existing methods, show a significant improvement in
the accuracy and stability of calculations.
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