Engineering Conferences International

ECI Digital Archives

Fluidization XV Proceedings

5-24-2016

Experimental and simulation study on heat transfer
in fluidized beds with heat production: An
integrated DIA/PIV/IR technique and CFD-DEM

Zizi Li
Eindhoven University of Technology; Dept. Chemical Engineering and Chemistry; Dutch Polymer Institute (DPI) , The
Netherlands, z.z li@tue.nl

Tom C.E. Janssen
Eindhoven University of Technology; Dept. Chemical Engineering and Chemistry, PO Box $13, 5600 MB Eindhoven, The
Netherlands

Martin van Sint Annaland

Eindhoven University of Technology; Dept. Chemical Engineering and Chemistry; Dutch Polymer Institute (DPI) , The
Netherlands

J-A.M. Kuipers

Eindhoven University of Technology; Dept. Chemical Engineering and Chemistry; Dutch Polymer Institute (DPI) , The
Netherlands

Niels G. Deen
Eindhoven University of Technology; Dept. Chemical Engineering and Chemistry; Dutch Polymer Institute (DPI) , The

Fefletotdtis and additional works at: http://dc.engconfintl.org/fluidization xv
b Part of the Chemical Engineering Commons

Recommended Citation
Zizi Li, Tom C.E. Janssen, Martin van Sint Annaland, J.A.M. Kuipers, and Niels G. Deen, "Experimental and simulation study on heat
transfer in fluidized beds with heat production: An integrated DIA/PIV/IR technique and CFD-DEM" 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/70

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.


http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F70&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F70&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F70&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/fluidization_xv?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F70&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=dc.engconfintl.org%2Ffluidization_xv%2F70&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com

DPI

Dutch Polymer Institute

[DPI Project # 751 Predictive Modeling of Polyolefin Reactors]

Experimental and simulation study on heat transfer
In fluidized beds with heat production

Fluidization XV
ECI Conference Series

May 22-27, 2016
Fairmont Le Chateau Montebello
Quebec, Canada




Content

* Project background
« Characterization of the heat source
+ CO,/zeolites 13X adsorption: the adsorption kinetics and adsorption enthalpy
 Image processing
Visual and IR camera and images overlapping
* Modeling of the particle temperature in fluidized bed
* Ideal CSTR model and Discrete Particle Model (DPM)

« Conclusion

DPI

Dutch Polymer Institute



Project background
Polymerization process
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Several characteristic length scales in a fluid bed reactor for catalytic olefin polymerization.
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Characterization of zeolites 13X CO, adsorption
(Qads= Kaas (9 — qe)"AH 44)
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Figure 1. pseudo-nth-order fitting of the
adsorption rate from TGA measurements.
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Experimental set-up and digital image analysis
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Particle temperature evolution

Control the heat source by changing the concentration of CO, in the gas mixture

Particle temperature [K]
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Models

CSTR Model

Both solid and gas phases are well-
mixed

dT in ou
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One to one comparison with DPM
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One to one comparison with DPM
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Conclusions

* A non-intrusive visual technique combined with high speed IR camera and
visual camera has been utilized to visualize the particle temperature distribution
in a fluidized bed with a heat source from adsorption.

* The spatial-averaged particle temperature evolution obtained from processing
of experimental results using visual image mask technique, was used to verify a

CSTR model and further more to validate CFD-DEM.

« Compare to the experiment, CFD-DEM can well capture the spatial particle
temperature distribution and particle temperature evolution.
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