
Accepted Manuscript

Feasibility of Electrical Resistance Tomography for Measurements of Liquid
Holdup Distribution in a Trickle Bed Reactor

Brajesh K. Singh, Ekta Jain, Vivek V. Buwa

PII: S1385-8947(18)31950-8
DOI: https://doi.org/10.1016/j.cej.2018.10.009
Reference: CEJ 20072

To appear in: Chemical Engineering Journal

Received Date: 26 October 2017
Revised Date: 29 September 2018
Accepted Date: 1 October 2018

Please cite this article as: B.K. Singh, E. Jain, V.V. Buwa, Feasibility of Electrical Resistance Tomography for
Measurements of Liquid Holdup Distribution in a Trickle Bed Reactor, Chemical Engineering Journal (2018), doi:
https://doi.org/10.1016/j.cej.2018.10.009

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.2018.10.009
https://doi.org/10.1016/j.cej.2018.10.009


  

1 

 

Revised manuscript (CEJ-D-17-10109R1) 

 

Feasibility of Electrical Resistance Tomography for Measurements 

of Liquid Holdup Distribution in a Trickle Bed Reactor  
 

Brajesh K. Singh, Ekta Jain and Vivek V. Buwa* 

Department of Chemical Engineering, Indian Institute of Technology Delhi,  

New Delhi 110016, India 

*corresponding author (Tel: +91 11 2659 1027, email: vvbuwa@iitd.ac.in) 

 

Abstract 

Trickle bed reactors (TBRs) are widely used in chemical and oil industries. Owing to 

complex nature of flow in TBRs, measurements of local liquid holdup distribution are rather 

limited. While several non-invasive measurement techniques have been used to measure liquid 

distribution in TBRs, the applicability of Electrical Resistance Tomography (ERT) for 

quantitative measurement of liquid holdup distribution is not yet verified. In the present work, 

measurements of local liquid distribution in a laboratory-scale TBR are carried out using ERT 

for trickle to transition flow regimes. The time-averaged liquid holdup distributions measured 

using the ERT and BLC methods were compared using the liquid maldistribution factor to 

demonstrate the feasibility of the ERT to measure liquid holdup distribution. The effect of liquid-

distributor configurations (semi-uniform, local and one-sided) was investigated on the radial 

liquid distribution at different axial locations of TBR. Further, the ability of ERT to measure 

time-resolved local liquid distribution was verified using multi-point conductivity sensors for 

artificially created pulsing flow. Also, the comparison of liquid pulse width with multi-point 

conductivity sensor measurements was carried out and of the dispersion of liquid pulse along the 

length of TBR was analyzed. The ERT measurements were performed to quantify the effects of 

gas and liquid flow rates, and particle size on the local liquid holdup. The void-scale flow 

structure measured by multi-point conductivity sensors was used to analyze the macroscopic 
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