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Study on oil-water separation characteristics and influence of U-tube
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Abstract: To improve the oil-water separation efficiency, a U-tube separation structure is proposed since
the seperation efficiency of the existing T-tube separation technology is relatively low. In order to verify the
performance of the new tubular separation structure, the variation of the internal flow field of the U-tube
oil-water separation device is studied by Fluent quantitative analysis. The research mainly focuses on the
influence of some external parameters such as inlet velocity, inlet oil content, rotation radius. oil droplet
size and « angle on the separation efficiency of the U-tube. The main conclusions are as follows: the inlet
velocity of the mixture has a great influence on the separation efficiency. The oil-water separation rate
decreases with the increase of the inlet velocity, the oil-water separation rate increases with the increase of
the rotation radius of the U-tube, but when the radius of rotation exceeds 0.6 m, the separation efficiency
no longer increases significantly, and the oil-water separation rate gradually increases as the oil droplet size
increases. The research results provide a reference for the design of oil-water separation U-tube.
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Fig. 1 Oil-water separation U-tube model
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Table 1 Comparison of different density grid calculation results

o 4% K/ 1 FEEMAR T Y PR/ (kg » s) CPU HXF i ] /s
3 0.242 6
8 0.311 17
14 0.313 39

25 0.314 103
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Fig. 2 Oil phase volume fraction in U-tube
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Table 2 U-tube and T-tube separation efficiency

HEEV/(m s U BUAE 5 B2/ 0% T BV BROR/ %
1.0 67.49 38.14
1.5 57.00 27.68

2.0 52.22 25.83
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Fig. 3 Separation efficiency as a function of inlet velocity Fig. 4 Separation efficiency with oil content curve
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