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Experimental analysis of Taylor vortex solid-liquid separation
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It is known that rotating membrane filtration using a Taylor-Couette vortex flow(TCVF) system has an eﬂ‘ect which reduces build-up
of a cake layer on a surface of membrane filter. Although it is expected that the effect leads, for example to. development of a new
hemodialysis filter, fluid dynamic analysis is seldom performed. Here, TCVF is visualized by laser sheet device to study the fundamental
vortex structure and then, by replacing the rigid inner cylinder with the filter, the particle-liquid separation through the inner rotating filter is
performed with the TCVF. Supposing a future compact design, the aspect ratio, I' (=H/d, H is the height of the device and d is the gap width
between inner and.outer cylinders) of the TCVF device is set up as small as about 3, whlch means that a vortex structure contacts with the

upper or lower boundary-end is affected by the Ekman boundary layer.
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Fig. 1 Taylor voltex flow
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1.Argon laser 2.Speed controller 3.Digital tachometer
4.AC servomotor 5.Digital video camera 6.PIV driver
7.AOM 8.Computer
Fig.2 Experimental apparatus
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Fig. 4 Vortex mode( [ =3)
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Fig.3 Filtration system
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Fig.6 « vs.Re

Z M Re #i¥, HKE Taylor MEEAR~DBR Re L —HT 5
7=, Taylor 237 4 V& — D — 7 BRSO
BELEXTHWAAREMERH S.

5. #E
RFDOy—I7 BERTNATA-FLLTa2EAL,
Taylor #1723, AEMEREICKBRL RITTREEEZSR L.

3k
(1) F4F - 122234, iR, 56-522, B(1990), 307
(2) John A. Schwille, et al., J.of Membrane Sci., 204 (2002)
53-65

— 220 —

NI | -El ectronic Library Service



