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Boundary effects with a short annulus of Taylor Vortex Flow (TVF) called Ekman boundary, are greatly related to the generation of the
various modes in vortex structure, which is obtained even in the same Reynolds numbers. Some flows with these vortex structures are useful
for cultivation of microorganism which is very weak in shearing flow, because it is said that a TVF has a mild flow characteristic even in
higher Reynolds flows. In the present, the spatiotemporal velocity field in the higher Reynolds flow of TVF with a small aspect ratio is
visualized and measured precisely by using ultrasonic velocity profiler (UVP) and discussed with the relationship between the flow structure

and growth rate of the photo synthetic micro organism.
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Fig.2 S.platensis

Table 1. Parameters for TDX(Transducer)

Basic frequency 8MHz
Ultrasonic beam diameter 2.5mm
Channel distance 0.87mm
Measurement points 128
Number of profiles 1024
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Table2 SOT(for Spirulina platensis, AM M-135)

* Fe S04 7H,0 solution(0.1g/50ml) 5.0[ml]
*Na,EDTA-2H,0 solution(8.0g/500ml) 5.0[ml]
+ AS solution 1.0{ml]
*Mg SOy 7H,0 solution(20.0g/500ml) 5.0[ml}
+ CaC l,+2H,0 solution(4.0g/500ml) 5.0[ml]
*NacCl 1.0[g]
c K,S 0, 1.0[g]
*NaHCO; 16.8[¢g]
- K,HPO, 0.5[g]
« Distilled water 1.0[L]
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Fig.3 TVF device with microorganism
(7=1, »=0.375)

Fig.4  Computer simulation of Anomalous
1 cell mode
(/=1, »=0.375, Re=400)

Fig.5 3D Computer simulation of
Anomalous 1 cell mode
(7'=1, 7=0.375, Re=400)

Fig.6 Visualization of anomalous 1 cell mode
(1=1, 7=0.375, Re=5,000)
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Fig.9 Schematic diagram of vortex flow structured from
two velocity components
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Fig.12 Specific growth rate and sedimentation rate
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