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Abstract : This study evaluated the performance of the cyclone system, which plays an important role in the
portable microplastic separation device, and examined how well the cyclone separation device separates
microplastics and sand flowing into them. There are four types of cyclones used to evaluate the separation
performance, and it was confirmed that the form with a single internal structure had the highest efficiency
in terms of separation performance among the four cyclones. In addition, by evaluating the separation
performance for the microplastic particle sizes of 10, 50, and 100 x m, it was confirmed that the separation
performance was improved at particle sizes larger than 50 ; m. In addition, in order to evaluate the
structural stability of the operation of the portable microplastic collection system, a structural analysis was
performed on the inlet, separation port, and discharge port integrated with the cyclone system, resulting in a
result exceeding the safety factor of 1.5.

Key Words : Cyclone System, Portable Microplastic Separation Device, Internal Structure, Microplastic
Particle Size, Structural Stability
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Table 1 Boundary and working conditions

Item Recent setting

Particle type
Flow Rate [kg/s]
Working fluid
Simulation type
Turbulence Model

Sand, plastic

3.2 m*/min

Air, o =1.185 kg/m’
Steady state

Standard k-e

ANSYS CFX 2021R2
760,000

No slip condition

Pre and Solving process
Number of Nodes

Wall condition
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Fig. 5 Pressure contour for each type of cyclone
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Fig. 8 Simple Model of Portable Microplastic

Collection System
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Table 2 Mesh properties and material properties

Mesh Node 329,000
Properties | Element 172,200
Young’s Modulus 420 MPa
Material | Possison’s Ratio 0.45
Properties | Bulk Modulus 1,396 MPa
Tensile Yield Strength 21 MPa

Type: Total Defon
Urit: mrn
Time: 1 5

59.465 Max
52858
46.251
39.644
33.036
28429
19.822
13.215
66072
0 Min

Ty Fejusivaleny (uen-

Unit: MPa

Time: 1 5

)

(a) Total deformation

AL IET Max

16,34
14,293
12,255
10213
e
1275
4085
20423

5.9445-7 Min

(b) Equivalent stress

)

Fig. 9 Total deformation and Equivalent stress of

Portable Microplastic Collection System
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