
 

Liquid volume fraction and residence time distribution in an
open-structure random packed column with counter current
flow
Citation for published version (APA):
Pezzi Martins Loane, L., Schaaf, van der, J., & Schouten, J. C. (2015). Liquid volume fraction and residence
time distribution in an open-structure random packed column with counter current flow. In
ECCE10+ECAB3+EPIC5 : September 27th - October 1st, 2015, Nice, France. Abstract book: Chemical
engineering and biochemical engineering for a new sustainable process industry in Europe

Document status and date:
Published: 01/01/2015

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/0801d8a4-6331-47bd-bb56-ac4b0115b90e


 

 

LIQUID VOLUME FRACTION AND RESIDENCE TIME DISTRIBUTION IN AN OPEN-STRUCTURE RANDOM PACKED 
COLUMN WITH COUNTER CURRENT FLOW 

 

Congress: ECCE10 

Topic: Chemical reaction engineering 

 

Presenting author: Leticia Pezzi Martins Loane 

Authors and affiliations : Leticia Pezzi Martins Loane:Chemical reactor Engineering,TU/e,Eindhoven,Netherlands|John van der 

Schaaf:Chemical reactor Engineering,TU/e,Eindhoven,Netherlands|Jaap C Schouten:Chemical reactor 

Engineering,TU/e,Eindhoven,Netherlands 

 

Abstract:  

Structured foam packing has been proven to enhance mass and heat transfer and decrease pressure drop due to the intrinsic open 

pore nature of a foam[1].  The high accessible surface area that this type of packing offers makes it easy for fluids to access the 

catalyst. Furthermore, the heat generated by, or needed for the reaction is efficiently redistributed into the main stream avoiding 

thus the formation of hot spots. Previous studies focus on a continuous large piece of foam of the same size order as the reactor 

dimensions. These large blocks of foam are difficult and labor intensive to incorporate in a column which gives space to a new 

type of foam packing, the open-structure random packing, OSRP. OSRP are essentially small pieces of foam with a specific shape 

and size and they are especially attractive as they can be easily dumped into a column, acting as a packed bed.  The performance 

os the OSRP is largely determined by liquid volume fraction and residence time distribution, RTD. RTD experiments were 

conducted to determine the ideality of the liquid flowing alongside these particles. A pulse of saturated NaCl solution was used as 

tracer in the range of  liquid superficial velocities of 0-2.7 cm/s and gas superficial velocities of 0-27 cm/s for trickle flow regime 

and its response was evaluated. The RTD results were interpreted with an interaction model that suggests the presence of dynamic 

and stagnant fluid with exchange within the column[2]. The dynamic fluid is a liquid volume fraction of the main stream that flows 

alongside the OSRP with the same superficial velocity while the stagnant fluid is a liquid volume fraction that flows inside the OSRP 

with a lower through flow. By means of the mean residence time, also acquired via the RTD measurements, and knowing the liquid 

flow rate, the total liquid volume fraction was quantified. The relative permeability model[1,3,4] is used to model and describe 

this liquid volume fraction. The results are then compared to previous work done in a continuous foam block[1]. One of the 

difficulties when working with OSRP is the irreproducibility of the packing. Once the column is emptied and re-stacked, the packing 

gains a new configuration which largely influences the results. The flooding point, liquid dispersion coefficient and liquid volume 

fractions were determined for 10 comparable restacked columns. A variation of 10% in packing height was observed which 

resulted in variations in liquid volume fraction and flooding points. The flooding point occurred on average at lower gas superficial 

velocities than observed for a continuous foam packing[1]. This is likely due to the higher hydrodynamic force on droplets at the 

bottom of the OSRP elements which do not form in a continuous foam block with liquid film flow. The liquid volume fraction is 

higher for the OSRP than in a continuous foam block due to the same effect: the OSRP fills up with liquid that is be easily drained. 
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Highlight 1: OSRP are pieces of foam with a specific shape and sizea column, acting as a packed bed. 

Highlight 2: Structured foam packing has been proven to enhance mass and heat transfer 

Highlight 3: The liquid volume fraction is higher for the OSRP than in a continuous foam block 


