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Rapid and effective technologies are required to
mitigate oil spill incidents caused by marine accidents.
This study numerically evaluated the separation
performance of a hydrocyclone using the advanced
RNG k=g turbulence model. A parametric study was
conducted by varying the inlet diameter, cylindrical
section length, inlet flow rate, and overflow diameter.
Separation efficiency was assessed for each case.
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Fig. 2. A schematic of modified hydro cyclone
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4. Hydrocyclone Separator Axt A Table 1. Mass flow rate condition (inlet)
Contents Mex L
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Table 2. Geometric and physical parameters used in the numerical simulations

Case Mass flow D, D, D,

No. rate (inlet) [m] [m] [m]
1 Max 0.015 0.005 0.018 0.015 0.07 0.048 0.334 1.086 0.07 20 1.5
2 Max 0.02 0.005 0.018 0.02 0.07 0.048 0.334 1.086 0.07 20 1.5
3 Max 0.015 0.005 0.018 0.015 0.035 0.048 0.334 1.086 0.07 20 1.5
4 Max 0.02 0.005 0.018 0.035 0.035 0.048 0.334 1.086 0.07 20 1.5
5 Mean 0.02 0.005 0.018 0.02 0.07 0.048 0.334 1.086 0.07 20 1.5
6 Minimum 0.02 0.005 0.018 0.02 0.07 0.048 0.334 1.086 0.07 20 1.5
7 Mean 0.02 0.012 0.018 0.02 0.07 0.048 0.334 1.086 0.07 20 1.5
8 Mean 0.02 0.009 0.018 0.02 0.07 0.048 0.334 1.086 0.07 20 1.5
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Fig. 3. Particle time of the vortex chamber (Case 1)
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Fig. 4. Particle time of the vortex chamber (Case 2)
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Table 3. Comparison results for separation efficiency
(Case 1-4)

Mass
Case flow )
No. rate [m]
(inlet)

1 Max  0.015 0.005 0.018 0.015 0.07 0.22

Max 0.02 0.005 0.018 0.02 0.07  0.32

2
3 Max  0.015 0.005 0.018 0.015 0.035 0.05
4 Max  0.02 0.005 0.018 0.035 0.035 0.25
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Fig. 7. Particle time of the vortex chamber (Case 5)
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Fig. 5. Particle time of the vortex chamber (Case 3)
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Fig. 6. Particle time of the vortex chamber (Case 4)
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Fig. 8. Particle time of the vortex chamber (Case 6)
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Table 4. Comparison results for separation efficiency (Case 2, 5, 6)

Mass flow rate

(inlet)
2 Max 0.02 0.005 0.018 0.02 0.07 0.32
5 Mean 0.02 0.005 0.018 0.02 0.07 0.52
6 Minimum 0.02 0.005 0.018 0.02 0.07 0.77

Table 5. Comparison results for separation efficiency (Case 5, 7, 8)

Mass flow rate

(inlet)
5 Mean 0.02 0.005 0.018 0.02 0.07 0.52
7 Mean 0.02 0.012 0.018 0.02 0.07 0.99
8 Mean 0.02 0.009 0.018 0.02 0.07 0.97
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Fig. 9. Particle time of the vortex chamber (Case 7)
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