
Engineering Conferences International
ECI Digital Archives

Fluidization XV Proceedings

5-23-2016

Effect of interactions between spray jets on liquid
distribution in a fluidized bed
Helal Elkolaly
Institute for Chemicals and Fuels from Alternative Resources (ICFAR), Western University,Canada

Cedric Briens
Institute for Chemicals and Fuels from Alternative Resources (ICFAR), Western University,Canada, cbriens@uwo.ca

Franco Berruti
Institute for Chemicals and Fuels from Alternative Resources (ICFAR), Western University,Canada

Follow this and additional works at: http://dc.engconfintl.org/fluidization_xv

Part of the Chemical Engineering Commons

This Abstract and Presentation is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion
in Fluidization XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.

Recommended Citation
Helal Elkolaly, Cedric Briens, and Franco Berruti, "Effect of interactions between spray jets on liquid distribution in a fluidized bed" in
"Fluidization XV", Jamal Chaouki, Ecole Polytechnique de Montreal, Canada Franco Berruti, Wewstern University, Canada Xiaotao
Bi, UBC, Canada Ray Cocco, PSRI Inc. USA Eds, ECI Symposium Series, (2016). http://dc.engconfintl.org/fluidization_xv/48

http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F48&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F48&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F48&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F48&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F48&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com
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THE FLUID COKING PROCESS
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In Fluid Coking, good contact between injected liquid and hot 
coke particles ensures high yields of valuable liquids and 
good operability



OBJECTIVE OF THE RESEARCH
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Investigate the impact of interacting spray jets on liquid 
distribution by studying:
• bed conductance
• agglomeration with a binder solution
with interacting jets:
1. Horizontally opposing
2. Vertically separated 
3. Inclined



EXPERIMENTAL SETUP
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EXPERIMENTAL CONDITIONS
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CONDUCTANCE METHOD
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CONDUCTANCE METHOD
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CONDUCTANCE METHOD
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τ = time required to release 62.5% of the liquid from 
agglomerates
The smaller the τ value, the faster is the agglomerates breakup



CONDUCTANCE METHOD

9



AGGLOMERATE FORMATION 
METHOD
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EFFECT OF HORIZONTAL SPRAY JET 
INTERACTIONS ON THE LIQUID DISTRIBUTION
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EFFECT OF VERTICAL SEPARATION BETWEEN 
SPRAY JETS ON THE LIQUID DISTRIBUTION 
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EXPLANATION
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EFFECT OF INTERACTIONS OF INCLINED SPRAY 
JETS ON THE LIQUID DISTRIBUTION
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EFFECT OF INTERACTIONS OF INCLINED SPRAY 
JETS ON THE LIQUID DISTRIBUTION
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CONCLUSIONS
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3 mechanisms can affect interacting jets at 
different vertical and horizontal positions:

1. Bottom jet may shield bubble flow and starve top 
jet of bed bubbles

2. Bottom jet can release bubbles that are captured by 
the top jet reducing expansion cycles and 
enhancing agglomerates breakup and liquid 
dispersion

3. Bubbles released from the bottom jet can cause 
fewer agglomerates to be produced due to 
enhanced turbulence

The combination of these mechanisms determines 
the effectiveness of each configuration



CONCLUSIONS
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