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Oil-spill accidents in marine environments cause
severe damage to marine ecosystems and coastal
areas. Consequently, efficient oil-spill response
technologies are necessitated. This study performs
numerical simulations to optimize the design of a
hydrocyclone separator for marine oil-spill response
vessels. The effects of inlet mass flow rate, vortex-finder
length, and vane installation on oil-separation
efficiency are evaluated.

Sl0|E2AL0|22 22|7|(Hydrocyclone Separator),
QYU 22(0il Spill), &=2I3iA (Numerical Analysis),
RNG k-& HFE2Z(RNG k-& Turbulence Model),
22|28 (Separation Efficiency)
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Fig. 1. A schematic of modified hydrocyclone
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Table 1. Mass flow rate condition (Inlet)

Contents Flow rate 1 [kg/h] Flow rate 2 [kg/h]
Blended 2547.813 4634.063
Oil in Water 5.096 9.268
Fresh Water 2542.717 4624.795

4. Fo|=RA|FE Ral7] A5 A HE

Table 2= 7} Case’ AAZAE Attt
Case 1,2+ Y A 7+ W3 75t Case 2,
3, 4= VF Zo] H3E HEQ M. F7IE Case 5+
Case 2 271 °f vaned 87} HA ¢ 271& L3t

Table 2. Geometric and physical parameters used in the
numerical simulations

WERS

Case No. flow rate
(Inlet)

Flow rate

1 1 0.02 0.012 0.018 0.02
Flow rate

2 5 0.02 0.012 0.018 0.02
Flow rate

3 5 0.02 0.012 0.018 0.015
Flow rate

4 5 0.02 0.012 0.018 0.07
Flow rate

5 2 0.03 0.012 0.018 0.047

* Common conditions for Cases 1-5

£,:0.07m
L,:0.048 m
L,:0.334m
L,:1.086m
D.:0.07m
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Fig. 2. Particle time of the vortex chamber (Case 1)
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Fig. 3. The velocity vector of the XY plane (Case 1)
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Fig. 4. The velocity vector of the XY plane (Case 2)
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Fig. 5. The velocity vector of the XY plane (Case 3)
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Fig. 6. The velocity vector of the XY plane (Case 4)
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Fig. 7. Spiral structure using vanes
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