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This research project is also a part of Fluidization Technology Application Project
being conducted in Center of Excellence in Particle Technology. The project sets its aim to
investigate the phenomena of rapid expansion of supercritical carbon dioxide (RESC)
theoretically. Simulation data obtained from this work is expected to utilize as reference of
the actual process for particulate material coating by RESC in the future.

In this work, the appropriate equation of state (EOS) for estimating thermodynamics
properties of carbon dioxide has been investigated. Then a mass, momenfum and energy
balance model of rapid expansion of supercritical carbon dioxide has been developed by
incorporating with the selected EOS. Specific operating variables, which are temperature,
pressure and flow rate of carbon dioxide, have been varied for investigating their influences
on the rapid expansion phenomena.

From the experimental results it could be concluded that the inlet velocity exhibit
smallest effect while the inlet temperature and inlet pressure of supercritical carbon dioxide
could provided more significant effects on the rapid expansion phenomena. Somehow, the
expansion processes under the influence of those different parameters show the analogical
behavior of the rapid decrease in the fluid temperature along with the distance of one time
of the nozzle diameter away from the nozzle tip. However, at the longer distance, i.e. 2
times of the nozzle diameter, temperature of the expanding fluid becomes increased due to
the heat transferred from the environment. This finding will be useful for applying with

design of coating chamber which makes use of RESC process.





