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Abstract
We conducted the three-dimensional fluid flow analysis in a Taylor reactor using computational fluid dynamics (CFD). The

Taylor flow can be categorized into five regions according to Reynolds number, i.e., circular Couette flow (CCF), Taylor
vortex flow (TVF), wavy vortex flow (WVF), modulated wavy vortex flow (MWVF), and turbulent Taylor vortex flow
(TTVF), and we investigated the flow characteristics at each region. For each region, the shape, number and length of vortices
were different and they influenced on the bypass flow. As a result, the Taylor vortex was found at TVF, WVF, MWVF
and TTVF regions. The highest number of Taylor vortex was observed at TVF region, while the lowest at TTVF region.
The numerical model was validated by comparing with the experimental data and the simulation results were in good agree-
ment with the experimental data.
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Figure 2. Three-dimensional model of Taylor reactor and meshes.
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Table 1. Geometric Parameters of Taylor Reactor

Symbol Length (m)
Inner radius i 0.042
Outer radius o 0.051
Cylinder distance d 0.009
Cylinder length L 0.417
0.08 T T T T
Experiment]
O Simulation
0.06 |
£
0.04 |
O -
<
th 0.02}
> J
0.00 |
O -
-0.02
-0.04 L L L 9, L
00 05 10 15 20 25 30
c
(a)
0.06
Experiment
[0 Simulation
8.
tN
>

-0.06

(b)
Figure 3. Validation of Taylor flow. (a) Normalized radial velocity, (b)
Nommalized axial velocity.
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Figure 4. Velocity contour with velocity vector at Re = 100.
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Table 2. Number and Length of Vortices at Various Reynolds Numbers
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Re 140 400 800 2000
Number of vortices 21 18 19 12
Length Edge 2.248 2538 3.113 6.544
(mm) Center 1.223 2.441 1.232 1.286
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001
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Figure 6. Velocity contour with streamline and velocity vector at Re
= 400.
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Figure 7. Velocity contour with streamline and velocity vector at Re
= 800.
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