Flow Visualization in Bioreactor with Rotating Disk
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A rotating disk type of bioreactor was inspected by PIV measurement. The fundamental
flow structure and condition of vortex breakdown was explored for rotating disk velocity
and aspect ratio, H/R of container. The velocity distribution when the rotating speed is 6 rpm
was demonstrated for H/R=1 and 2. The results show the reasonable distribution of rotating
flow. A spiral vortex structure and calm down and rising stream was observed in the
structure.
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Fig 3.Vertical velocity distribution in axial direction when AH=2.0
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Fig4 .Vertical velocity distribution in axial direction when AH=1.0

-04 -0.2 0 0.2 04
%0

Y

-0.4 02 0 0.2 0.4
#/0

PIV

H/R=

(ms)

-005
(m/s)

2

0.3

1.0,2.0
CCD 12.5mm*10mm

12

x/D=0.2

[1] A. Sen, M.S. Kallos, L.A. Behie, Expansion of mammalian neural

stem cells in bioreactors: effect of power input and medium viscosity,

Brain Research, Developmental Brain Research 134, 103-113, 2002

[2] A. Sen, M.S. Kallos, L.A. Behie, Effects of Hydrodynamics on

Cultures of Mammalian Neural Stem Cell Aggregates in Suspension

Bioreactors, Ind. Eng. Chem. Res., Vol. 40, No.23, 2001

[3]R. Budwing, Refractive index matching methods for liquid flow

investigations, Experiments in Fluids 17(1994)350-355

[4]G..J.Borse, Numerical Methods with MATLAB



