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Abstract The mixing process in stirred fermenters was simulated using
STAR-CD coupled with user scalar and user subroutine. The sliding mesh
method was choosed to solve the transport equation of the user scalar,
simulating the tracer experiment, and then the mixing time was calculated.
Two different time steps were investigated to test its effect on the
simulated mixing time; the addition position of the tracer was also
investigated at the same time. Finally, the effect of the location of the
sliding interface was simulated, it concluded that different interface
location would result in different velocity field, which in turn affect
the simulated mixing process, so the selection of the interface location
IS the key to simulate mixing in stirred fomenters.
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Figure 1 Schematic diagram of the fermenter model

Table 1 Parameters of the fermenter model
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Figure 2 Mesh created by the proStar mesh tool
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Figure 3. Schematic diagram of top of the fermenter showing the position of the four tracer
addition points
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(a) Vertical cross sectionat & =0 (b) Horizontal cross section at Z =0.11m

Figure 4 Schematic diagram of the geometry showing the position of the sensors and the sliding
mesh interface, points 10-13, which is not shown at the diagram, is at the height of z=0m, and
below points 5-8 respectively.
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Figure 5 Schematic diagram of the sliding interface location in the fermenter.
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Table 2 Point 1 Point 2 Point 3 Point 4 1-4

Table 2 Simulated mixing time of different time step compared with literature

t Point 1 Point 2 Point 3 Point 4
too 0.12s 14.16 13.20 12.84 11.88
0.02s 12.50 11.74 11.58 10.92
fos 0.12s 18.96 18.24 17.16 15.84
0.02s 15.80 14.64 14.36 13.16
tog 0.12s 31.68 32.76 28.44 29.28
0.02s 33.28 33.46 32.80 33.92
too 28.00 13.00
tos 0.11s 33.00 17.00
= tog 46.00 25.00
19.7% 8% 0.12s  0.02s
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Table 3 Simulated mixing time of different interface locations

Interface 1 | Interface 2
9o 10.56 11.64
tos 17.04 16.56
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Figure 6 Response-curve of different sensors of different interface location. al-cl for interface 1

and a2-c2 for interface 2.
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Figure 7 Vertical cross section plot of velocity magnitude of different interface location
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