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Fig. 4 Relations between Reynolds number and mixing time

Fig. 5 Flow condition of liquid in the cylindrical stirred vessel
about a) rotational flow and b) circulating flow
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Nomenclature

E = normalized signal [-]
h = height of the mixing center [mm]
N = revolution number of impeller [rps]
R = internal radius of the vessel [mm]
r = distance between tracer injection position

and the mixing center [mm]
re = radius of cylindrically rotating zone [mm]
Re = Reynolds number [-]
t = time [s]
X@ = signal recorded at any ¢ [mV]
4 = shape estimation parameter of signal [-]

60



Om

= mixing time (95% homogeneity) [s]
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Mixing and flow condition in stirred vessel was investigated by means of a confocal optical sensor. This

sensor can measure mixing without invasion unlike existing sensors. Experiments were conducted in a vessel

using fluorescent dye as a tracer. Mixing times were estimated by signals from the tracer. As a result of the

investigation of this sensor itself, excellent selectivity both space and time was made sure. Then mixing in the

vessel was investigated by using this sensor. Relation between mixing time and Reynolds numbers when put

the tracer in the center of the fluid surface was measured preliminarily. With this result, three elements;

rotational /circulating flow, cylindrically rotating zone, and surface hollow were presumed which influence the

mixing. Then signal pattern and mixing time were measured, while tracer injection position or surface
4 g p g 5 ) p

condition changes. As a result, in addition to the propriety of above three elements, more elaborate flow

condition in stirred vessel including mixing process was clarified.
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