Journal Pre-proof o

A CFD-sectional algorithm for population balance equation
coupled with multi-dimensional flow dynamics

Xiaopeng Shang, Man Pun Wan, Bing Feng Ng, Shirun Ding

PII: S0032-5910(19)31045-9

DOI: https://doi.org/10.1016/j.powtec.2019.11.084
Reference: PTEC 14966

To appear in: Powder Technology

Received date: 27 June 2019

Revised date: 9 November 2019

Accepted date: 25 November 2019

Please cite this article as: X. Shang, M.P. Wan, B.F. Ng, et al., A CFD-sectional algorithm
for population balance equation coupled with multi-dimensional flow dynamics, Powder
Technology(2019), https://doi.org/10.1016/j.powtec.2019.11.084

This is a PDF file of an article that has undergone enhancements after acceptance, such
as the addition of a cover page and metadata, and formatting for readability, but it is
not yet the definitive version of record. This version will undergo additional copyediting,
typesetting and review before it is published in its final form, but we are providing this
version to give early visibility of the article. Please note that, during the production
process, errors may be discovered which could affect the content, and all legal disclaimers
that apply to the journal pertain.

© 2019 Published by Elsevier.


https://doi.org/10.1016/j.powtec.2019.11.084
https://doi.org/10.1016/j.powtec.2019.11.084

A CFD-sectional algorithm for population balance equation coupled with multi-dimensional flow

dynamics

Xiaopeng Shang, Man Pun Wan, Bing Feng Ng’, Shirun Ding
School of Mechanical and Aerospace Engineering, Nanyang Technological University, Singapore
*corresponding author: bingfeng@ntu.edu.sg
Telephone: +65 67904163

ABSTRACT

A novel CFD-sectional algorithm is developed to address the challenges in the existing sectional
simulations coupled with multi-dimensional fluid dynamics, ina.'ding solution of complex
sectional coefficients, serious computational burden for lots »f coupled partial differential
equations, and nonlinear source terms. The sectional coefficier.ts are specified by a numerical
quadrature with adaptive integration limits, which proves to be computationally efficient and
accurate. The inter-equation coupling is treated b hy.rid-segregated procedures and the
source term is linearized by the operator sp'it.’ae method. The CFD-sectional algorithm is
validated against a self-preserving solutic.1 01 paiticles undergoing Brownian coagulation. The
acoustic agglomeration in a standing wave 15 simulated as a representative case. It has been
demonstrated that the predictions rzg -raing the particle size distribution and agglomeration
process agree well with the experin.~ncal data, which verifies the capability of the developed
CFD-sectional algorithm in si.mulating the spatially inhomogeneous population balance

equation coupled with multi- Yirransional flows.
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