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Investigation on the separation performance for pipeline oil-water
separation system
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Abstract: Pipeline oil-water separation system is a new-style equipment including series of T-junction pipes and cylindrical
cyclones, which using the separation theory of gravity, centrifugation, expanding. The system is the high separation efficiency
and small volume so as to improve the processing and decrease the area. In this paper, the flow field characteristic and separation

performance of the system have been investigated in detail by using CFD and in-site experiments, which including the influences
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of inlet velocity, oil rate and the split ratio on the separation system. The Euler-Euler model and Reynolds-Stress model are used

in the numerical simulation. In the field experiments, the temperature of fluid is 40°C, and the oil volume fraction of mixtures in

the range of 6%-25%. The density of crude oil is 902 kg/m® and zero shear viscosity is 130 mPas. It is shown that the system can

achieve a rapid separation and the oil volume fraction of 5% and 25% in fluid can fall to 0.025% and 0.7% respectively, when the

total separation ratio is about 50%. The results show that, using the pipeline separation system, the oil volume fraction can be

decreased to below 600 mg/L in the velocity range of 2.0-3.5 m/s when the total separatopn ratio is below 40%.

Key words: oil-water separation; T-junction; cylindrical cyclone; flow field characteristics; separation performance
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Fig.1. Pipeline oil-water separation system
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1 5%
Table 1. Oil volume fraction on sections
1 2 3 4
0.05 0.054617 0.36584 0.00395 0.00025
2 5%
Table 2. Mass flow rate on sections
1 2 3 4
(kg/s) 49.832 1.615 12.972 8.707 26.532
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fraction in pipeline separator
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3 25%
Table 3. Oil volume fraction on sections
1 2 3 4
0.25 0.324 0.885 0.041 0.007
4 25%
Table 4. Mass flow rate on sections
1 2 3 4
(kg/s) 49.158 4.850 11.534 7.792 24981
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5 m?h
Table 5. Experimental data in field of pipeline oil-water separation system

0,
(%) o)
1 8 22% 0 2.37 14.30% 3.21 1.20%
2 10 13.60% 0 419 7.25% 3.92 1.47%
3 11.58 15.50% 1.079 1.3 4.80% 4,15 0.54%
4 18.67 17.81% 1.618 0.747 -- 4.247 508 ppm
5 20.5 21.40% 0.99 0 -- 6.85 539 ppm
3 4 5
3 11.58 m*/h
15.50%
5% 25%
0.54% 6 3
5 4
5
1) 5%
600 mg/L 25% 0.5
o 50%
L Y 0.025%  0.7%
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