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Abstract

In order to explore the gas-liquid flow and mixing characteristics of high-viscosity media in Taylor
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vortex stirring reactor, the effects of Taylor vortex on flow field, gas content and velocity distribu-
tion in the reactor under different media were compared and analyzed by combining numerical
simulation and experiment. The results show that the full vortex Taylor vortex can be formed ra-
pidly at 250 rpm in the flow field of low-viscosity medium, which can promote the homogeneity of
the gas phase and enhance the mass transfer between the gas and liquid phases, but it is easy to
lose stability, and the full vortex structure can only maintain stability in a narrow speed range. In
the flow field of high-viscosity medium, the full vortex Taylor vortex cells formed at 550 rpm have
the characteristics of large number, uniform distribution, similar size, regular shape, etc., which
can inhibit the mass transfer between gas and liquid, and the full vortex structure can maintain
stability in a wide range of speeds, and at the same time, the axial velocity appears layered and
classified, with a periodic change law similar to sinusoidal, and the speed uniformity in the radial
direction of different heights is increased by 20.5%, which enhances the flow stability in the reac-
tor. The results of this study provide a theoretical basis for the industrial application of high-
viscosity media in Taylor vortex stirred reactors.
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Figure 1. Three-dimensional model of Taylor vortex
stirring reactor
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Figure 2. The axial velocity varies with the axial height for

different mesh numbers
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Figure 4. Taylor vortex stirred reactor
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Figure 5. Water as the medium, the right section of y =
0 in the reactor at different stirring speeds
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Figure 6. Streamline diagram of the right section of y =
0 in the reactor with glycerol as the medium and differ-
ent stirring speeds
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Figure 7. Contour diagram of gas saplance in the right section of y = 0 in
the reactor with water as the medium and different stirring speeds
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Figure 8. Glycerol is the medium, and the gas content contour of the right
section of y = 0 in the reactor at different stirring speeds
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Figure 9. Glycerol velocity on three axial lines at different axial distances of y = 0 cross-section at different

stirring speeds
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Figure 10. Glycerol velocity on three radial lines with different radial distances of y = 0 section at different
stirring speeds
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