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Abstract
Using a computational fluid dynamics technique, the flow characteristics and particle residence time in a Taylor reactor were

studied. Since flow characteristics in a Taylor reactor are dependent on the operating conditions, effects of the inlet flow
velocity and reactor rotational speed were investigated. In addition, the particle residence time of LiNiMnCoO, (NMC), which
is a cathode material in lithium-ion battery, is estimated in the Taylor vortex flow (TVF) region. Without considering the
complex chemical reaction at the inlet, the effect of Taylor flow was studied. The results show that the particle residence

time increases as the rotating speed increased and the flow rate decreased.
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Table 1. Specific Size of Taylor Reactor

Length (m)

ri 0.04245

To 0.051

0.00855

L 0.417

Finlet 0.003

Poutlet 0.00893

Table 2. Boundary Conditions
B.C. DPM B.C.

Inlet Velocity inlet Reflect
Outlet Pressure outlet Escape
Inner wall Moving wall Reflect
Outer wall Stationary wall Reflect
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Figure 2. CFD model of Taylor reactor.
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Figure 3. Validation of Taylor flow. (a) dimensionless radial velocity,
(b) dimensionless axial velocity.
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Figure 4. Velocity magnitude contour with velocity vector at Vi, = 0.001
m/s and (a) Re = 102, (b) Re = 120, (c) Re = 267, (d) Re = 800.
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Figure 6. Velocity magnitude contour with velocity vector at Vi, = 0.5
m/s and (a) Re = 3000, (b) Re = 4500.
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