Accepted Manuscript o

Liquid Distribution and Hold-up Measurement in Counter Current Flow Packed ENGINEERING
Column by Electrical Capacitance Tomography JOURNAL °

Hao Wu, Bill Buschle, Yunjie Yang, Chao Tan, Feng Dong, Jiabin Jia, Mathieu

Lucquiaud

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL

4 Q

S1385-8947(18)31249-X
https://doi.org/10.1016/j.cej.2018.07.016
CEJ 19414

Chemical Engineering Journal

12 February 2018
7 June 2018
2 July 2018

Please cite this article as: H. Wu, B. Buschle, Y. Yang, C. Tan, F. Dong, J. Jia, M. Lucquiaud, Liquid Distribution
and Hold-up Measurement in Counter Current Flow Packed Column by Electrical Capacitance Tomography,
Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.07.016

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.cej.2018.07.016
https://doi.org/10.1016/j.cej.2018.07.016

Liquid Distribution and Hold-up Measurement in Counter Current Flow

Packed Column by Electrical Capacitance Tomography

Hao Wu™?, Bill Buschle', Yunjie Yang®, Chao Tan?, Feng Dong?, Jiabin Jia'*, and Mathieu Lucquiaud®
1. School of Engineering, University of Edinburgh, Edinburgh, United Kingdom
2. School of Electrical and Information Engineering, Tianjin University, Tianjin, China

Email: Jiabin.Jia@ed.ac.uk

Abstract: In order to meet the requirements and well suit for in-situ process
measurement of industrial scale gas-liquid mass transfer applications, such as natural
gas processing and post-combustion  carbon capture, electrical capacitance
tomography (ECT) is used to analyse the distribution of a liquid phase across the
packing of a counter current gas-liquid packed column and to quantify the liquid
hold-up. The new method eliminates the requirement of a fully flooded reference
calibration and only requires vacant and dry calibration steps. The calculation
procedure is simplified by using a normal sensitivity matrix which does not include
the packing information. The validity of the proposed method was confirmed through
finite element method (FEM) analysis studies to certificate neither packing geometry
nor orientation relative to the tomography probe nor had a significant impact on phase
identification. An experiment is conducted on a counter current gas-liquid packed bed
column with 190mm diameter and polypropylene Sulzer Mellapak 250 Y as the

packing. According to the experiment with various liquid load, the inclination angle of
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