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Challenge to systematize vortex dynamics for process intensification technology
to create innovative processes

Ohmura, Naoto

34,000,000

(Vortex Dynamics)

The objective of this research project was to systematize "Vortex Dynamics"
from a chemical engineering perspective, focusing on the functional structure of vortices in terms
of solid accumulation, mixing/reaction, classification, and transport. In our research on Taylor
vortex flow, we first discovered a gas-liquid slug flow in which the gas and liquid phases alternate

in a cylindrical system with a narrow gap between the inner and outer cylinders, and we clarified
that the axial diffusion in this flow system is extremely small, which dramatically enhances the
performance as a tube-type reaction device. We also obtained a patent jointly with a company for a
chemical reaction apparatus and operating method that applies this flow. The research results
obtained this research project were summarized in two review papers and published in an academic
journal and an academic book, respectively.
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