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Effect of internal pressure variation on the ceramic particle separation
characteristics : computer simulation
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Abstract By controlling the internal pressure in the cyclone separator, we investigated the separation charateristics o
AlL,O;, Fe,0; particles with the internal pressure variation. 3-dimensional Langrangian approach was applied for the analysi:
of the particles separation, and then the minimum cut diameter of the separated particles and the separation rate wer
calculated through tracking the particle trajectories. The density of the argon gas for transporting particles was decreasec
corresponding the pressure decrease, consequently, caused the internal pressure drop in the cyclone separator. For tha
reason the finer particles were separated as the pressure was changed from an atmospheric pressure to an low pressure
Specifically, at 50 torr pressure, Al,O; particles of the size of about 4 um and Fe,O, particles of about 3 um could be
separated.
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Fig. 1. (a) Geometry and (b) Mesh quality of cyclone separator
(*model dimensions : [9]).

Table 1
Properties of the carrier gas and dispersed particles

Coefficient of  Kinematic

. 3
Density (kg/m’) restitution viscosity (mz/s)
Argon Ideal gas law - 2.29E-005
ALO, 3970 0.8 -
Fe,0; 5250 0.8 -
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Fig. 2. (a) Density of the argon gas for the static pressure
(b) Comparative contour of density at 760 torr and at 50 torr.
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Fig. 3. Trajectory of AlQO; particles for static variation in cy-
clone separator (inlet velocity = 10 m/s, density = 3970 kg/m’).
(a) 760 torr (b) 350 torr (c) 50 torr.
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Table 2
Pressure drop and cut diameter for static pressure variation

Pressure (torr) *Pressure drop (%) **Cut diameter (Lm)_ Al,O,

760 31.89 18
500 28.66 16
300 2742 12
100 23.15 8
50 21.34 4

*Pressure loss = (static pressure at the gas exit/at the entrance)
x100.
**Cut diameter :
rated.

minimum particle diameter that can be sepa-
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Fig. 4. The separation rate of (a) ALO; (b) Fe,0; at 50 torr in
cyclone separator (inlet velocity = 10my/s).
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