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ABSTRACT

A cyclone is a dust-separating mechanism that works on the principle of centrifugal force. The performance of
a cyclone is evaluated using pressure loss and collection efficiency. A multi-cyclone arrangement is used to
improve the collection efficiency within a limited area. In this study, experiments and numerical analyses were
conducted on a dual arrangement of mini-hydrocyclone separators, which was fabricated using 3D printing. The
experiment was performed at an inlet flow rate of 0.7 m/s, and alumina powder with a particle size of 0.5, 15,
and 50 pm. ANSYS FLUENT, was used for the numerical analysis. The reliability of the numerical analysis was
verified through a comparison with the experimental results. The errors in the experiment and numerical analysis

were confirmed to be 2% at the outlet flow rate.
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Fig. 1 Schematic of the modeled dual-cyclone separator

Table 1 Parameters of model
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Table 2 Boundary conditions

Specification Condition
Time Steady state
Viscous RSM turbulence model
Liquid Water
. Water 1L
Input Quantity Alumina Powder 25g
Particle Density 3950 kg/m’
Particle Size 0.5~50 gm
Input Flow Rate 0.7 m/s
Overflow : pressure-outlet
Outlet Underflow] : pressure-outlet
Underflow?2 : pressure-outlet
Wall No-slip condition

(smooth walls)

Curvature

Fig. 2 Grid Systems
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Table 4 Results of flow rate simulation

Ist 2nd 2nd
Total
Under flow Under flow Over flow
flow rate
rate rate rate
48,471,451 28,629,531 9,161,781 10,724,818
ea ea ea ea
(100%) (59%) (19%) (22%)
ﬁ 214 Cyclone
Over flow
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.= |
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‘ - Secondary vortex
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Fig. 6 Schematic diagram of the secondary vortex
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Fig. 7 Flow trajectory of flow simulation
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Table 5 Result of mass flow rate

1st 2nd 2nd
Total
Under flow Under flow Over flow
volume
volume volume volume
2,000ml 1,020ml 500ml 480ml
(100%) (51%) (25%) (24%)

Table 6 Result of separation efficiency 0.5 ym

Ist 2nd 2nd
Under flow Under flow Over flow Separation
sludge sludge sludge efficiency
weight weight weight
25 32 28¢ 94.3%
(87.7%) (6.6%)

Table 7 Result of separation efficiency 15 (m

Ist 2nd 2nd
Under flow Under flow Over flow Separation
sludge sludge sludge efficiency
weight weight weight
s 2 1.3g 97.3%
(93.1%) (4.2%)

Table 8 Result of separation efficiency 50 ym

Ist 2nd 2nd
Under flow Under flow Over flow Separation
sludge sludge sludge efficiency
weight weight weight
46.2 1.5
& & 1.2g 97.5%
(94.5%) (3%)
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