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Abstract—In this study characteristics of dynamic filters using Taylor vortices are investigated. Filtration
experiments are conducted with silica slurry and filtrate fluxes are analysed on the basis of the Taylor
number and the rotational velocity of the membrane filter by dividing them into two regions: the transient
state and the pseudosteady state. During the transient period the initial variation of the filtrate flux to filtrate
volume is found to decrease linearly with increasing the Taylor number, while the filtrate flux at the pseudo-
steady state is found to increase linearly with increasing the rotational velocity of membrane. Based on
these results, empirical correlations to represent filtration characteristics are provided.
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Fig. 3. Dimensionless filtrate flux vs. time for slurry(d/r,;=
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Fig. 4. Reciprocal of filtrate flux vs. filtrate volume per
unit area(d/r;=0.33).
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Fig. 17. Application of present predictions.
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AREZI1Z

:area of membrane surface [m?]

: gap length between two cylinders [m]

: friction factor of rotating cylinder

: gravitational constant [m/s?]

: filtrate flux [m/s]

Jn  :total average flux [m/s]

Jmo :initial filtrate flux [m/s)

Jr : rotatory filtration rate factor defined by Eq.(4)

k  :slope of line at J../]. vs. V/V,

k*  :constant defined by Eq.(5b) [m~!]

m :weight of dry particulates per unit volume of
filtrate [kg/m?]

m  :ratio of wet to dry cake mass

P :pressure [Pa]

R :resistance [Pas/m]

Re :Reynolds number, dr; o, /v

Re, :critical Reynolds number

—~m oA

r : radius of cylinder [m]
s : compressibility exponent of cake
s’ :mass fraction of svlid in slurry

Ta :Taylor number, (u; d/v)(d/r)"?
V  :cumulative throughput [m®]
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V, :volume of filter [m®]

v :filtrate volume per unit membrane are [m]
v. :linear velocity of rotating membrane [m/s] 1
v, :value of v defined in Eq.(5a) and (5b) [m]

agzloja 22X}
a :constant in Eq.(10) 3.

a, :average specific filtration resistance [m/kg]

: filtration time [s] 4.

: dynamic viscosity [kg/ms]

v :kinematic viscosity [m?/s] 5.
: density of liquid [kg/m®] 6.

p.  :density of slurry in filter chamber [kg/m®]
tw :shear stress at rotating cylinder surface [Pa]

o :angular velocity [rad/s] 7.

BHMX} 8.
C  :cake at membrane surface

i :inner cylinder

M :membrane 9,
r : rotatory filtration

s : steady state
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