
Accepted Manuscript

Title: Multi-particle suspension in a laminar flow agitated by a
Rushton turbine

Authors: Chao Wang, Li Zhang, Zhipeng Li, Zhengming Gao,
J.J. Derksen

PII: S0263-8762(18)30100-X
DOI: https://doi.org/10.1016/j.cherd.2018.02.035
Reference: CHERD 3064

To appear in:

Received date: 12-1-2018
Revised date: 15-2-2018
Accepted date: 20-2-2018

Please cite this article as: Wang, Chao, Zhang, Li, Li, Zhipeng, Gao,
Zhengming, Derksen, J.J., Multi-particle suspension in a laminar flow
agitated by a Rushton turbine.Chemical Engineering Research and Design
https://doi.org/10.1016/j.cherd.2018.02.035

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. 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.

https://doi.org/10.1016/j.cherd.2018.02.035
https://doi.org/10.1016/j.cherd.2018.02.035


1 

 

Multi-particle suspension in a laminar flow agitated by a Rushton turbine 

 

Chao Wang a,b, Li Zhang a,b, Zhipeng Li a,b,*, Zhengming Gao a,b,*, J.J. Derksen c 

 

a Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China 

b State Key Laboratory of Chemical Resource Engineering, School of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China 

c School of Engineering, University of Aberdeen, Aberdeen AB24 3UE, UK 

 

* Corresponding author. Tel.: +8610 64418267; fax: +8610 64449862. E-mail address: lizp@mail.buct.edu.cn (Zhipeng Li), gaozm@mail.buct.edu.cn (Zhengming Gao). 

 

Highlights: 

● The motion of multiple particles was measured by using two high-speed cameras. 

● Reproducible trajectories and velocities of the particles were obtained. 

● Simulated trajectories and velocities of particles agree with experimental results. 

 

ABSTRACT 

Multi-particle suspension in a laminar stirred tank flow agitated by a standard Rushton turbine was investigated 

experimentally and numerically. In the experiments, the motion of the particles was measured by two high-speed 

cameras and was quantitatively analyzed. Two very stable particle patterns were observed. Strong flow is required to 

break these patterns because their formation hinders the particle lift-off process. The experimental trajectories and 

vertical velocities of the particles were measured, and highly reproducible results were found. Direct numerical 

simulations based on the lattice-Boltzmann method and the resolved particle model were performed to fully resolve 

the motion of the particles and the flow field. The influence of the friction coefficient and the subgrid lubrication 
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