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Abstract— Recently the dynamic pressure filter has been developed and its commercialization started. In this
study its performance has been tested experimentally. Experiments with 1.0 wt% slurry of 4 zm-silica particles by apply-
ing the potential energy for the driving force show that the filtrate flux of water through the membrane of 1.2 zm pore
size is proportional to the rotating speed of inner cylinder. In laminar flow with Taylor vortices the reciprocal of the
filtrate flux is found proportional to the cumulative throughput in agreement with a conventional theory. But in'tur-
bulent flow with Taylor vortices after the transient period the filtrate flux shows to reach a nearly constant value and is
found proportional to the Taylor number. On the basis of these results of experiments the dimensionless relations to
predict the filtrate flux are suggested in this study.
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NOMENCLATURE

. area of membrane surface [cm?]

. coefficient in equation (1)

: gab length between two cylinders [cm]
: gravitational constant [cm/ sec?]

: height of fluid in filter [cm]

. filtrate flux [m//cm? sec]

. total average flux [m/cm? sec]

© initial filtrate flux [m//cm? sec]

. permeability [cm?]

. slope of line at J,,,/J, vs. VIV,

. thickness of porous media or membrane [cm]

Q
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: weight of dry particulates per unit volume of
filtrate [g/cm?]

. pressure [Pa]

. pressure drop at membrane surface by rotation
(Pa]

. volumetric flow rate [m//sec]
. resistance [Pa sec/cm)

: radius of cylinder [cm]

: Reynolds number [=W(2d)/v]

: compressibility exponent of cake
. Taylor number [=(u,d/v)Xd/r)"]
: velocity of cylinder [cm/sec]

: cumulative throughput [m/)

: volume of filter [m/]

. velocity of radial flow [cm/sec]
:axial velocity [cm/sec]

Greek Letters

g™ ¥R R

: constant in equation (10)

: dynamic viscosity [g/cm sec]
. kinematic viscosity [cm?/sec]
. density [g/cm®]

: angular velocity [rad/sec]

Subscripts

1.

ot

: axial

: cake at membrane surface
: inner cylinder

: membrane

. outer cylinder

: radial

: steady state
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