Jahrestreffen der Fachgemeinschaft Fluiddynamik und Trenntechnik, Wirzburg, 25.09.2013 - 27.09.2013

Menwer Attarakih!, Samer Al-Zyod!, Hanin B. Jildeh?>,
Mark Hlawitschka4> and Hans J6rg Bart?:>

m [ECHNISCHE UNIVERSITAT
m KAISERSLAUTERN

1Chem. Eng. Department, Faculty of Engineering & Technology, The University of Jordan, 11942 Amman, Jordan

/

2Chair of Separation Science and Technology. T U Kaiserslautern, P. O, Box 3049,67653 Kaiserslautern, Germany
3Center of Mathematical and Computational Modeling, TU Kaiserslautern, Germany

PPBLAB: A Multivariate Population Balance Environment for Steady
State and Dynamic Modeling of Solvent Extraction Columns

Motivation .
otivatio Aim of the work:
State of the art: Providing a virtual Particulate Population Balance LABoratory (PPBLAB):
= Extraction column design is still based on pseudo- " Modeling and simulating particulate systems
homogeneous modelling and equilibrium stage aproaches " Rapid one dimensional CFD extraction column simulation
" Scale-up is still based on pilot plant experiments " This saves time and money

PPBLAB:
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" |nlet feed distribution fitting tool

" PPBLAB-Report generation tool to export data in pdf or

HTML format Fig. 1: PPBLAB: A population balance based software for the simulation of agitated and non-agitated liquid-liquid
extraction columns.

Numerical vs. Experimental Results:

" Dynamic simulation of a Kuihni DN32 = Based on the experimental droplet size distribution at " Concentration profiles are measured
extraction column during start-up the top of the column, PPBLAB predicts the dynamic at five positions along the column
mass transfer behavior along the column height (Fig. 3) height (Fig.4)

= Axial dispersion and energy dissipation
correlations are determined using 3D-CFD
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simulations (Fig. 2) :
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Fig. 2: The axial dispersion coefficient of the dispersed phase using Fig. 3: Experimental droplet size distribution at the top of the column as Fig. 4: 1D PPBLAB dynamic validation using transient concentration
3D simulation. Upper Figure shows the results as compared to compared to 1D PPBLAB simulation. profiles along the column height.
the published correlations.
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