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Disclaimer

This report was prepared as an account of work sponsored by an agency of the United
States Government.  Neither the United States Government nor any agency therefor, nor
any of their employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights.  Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation or favoring by the
United States Government or any agency thereof.  The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government
or any agency thereof.
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Final Technical Report
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ABSTRACT

The objective of this cooperative research effort between Washington University, Ohio
State University and Exxon Research Engineering Company was to improve the
knowledge base for scale-up and operation of slurry bubble column reactors for syngas
conversion and other coal conversion processes by increased reliance on experimentally
verified hydrodynamic models.

During the first year (July 1, 1995 – June 30, 1996) of this three year program novel
experimental tools (computer aided radioactive particle tracking (CARPT), particle image
velocimetry (PIV), heat probe, optical fiber probe and gamma ray tomography) were
developed and tuned for measurement of pertinent hydrodynamic quantities, such as
velocity field, holdup distribution, heat transfer and bubble size.  The accomplishments
were delineated in the First Technical Annual Report.

The second year (July, 1996 – June 30, 1997) was spent on further development and
tuning of the novel experimental tools (e.g., development of Monte Carlo calibration for
CARPT, optical probe development), building up the hydrodynamic data base using these
tools and comparison of the two techniques (PIV and CARPT) for determination of liquid
velocities.  A phenomenological model for gas and liquid backmixing was also
developed.  All accomplishments were summarized in the Second Annual Technical
Report.

During the third and final year of the program (July 1, 1997 – June 30, 1998) and during
the nine months no cost extension, the high pressure facility was completed and a set of
data was taken at high pressure conditions.  Both PIV, CT and CARPT were used.  More
fundamental hydrodynamic modeling was also undertaken and model predictions were
compared to data.  The accomplishments for this period are summarized in this report.
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