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Structure Optimization and Performance Study of New Two-stage
Air-flotation Cyclone for Oily Water Treatment

Wei Congda'  Wu Qilin'  Shi Shiying® Wu Yingxiang® Xu Jingyu’ Zhang Jian’
(1. CNOOC Shenzhen Branch; 2. Mechanics Institute, Chinese Academy of Sciences)

Abstract: To improve the separation performance of the current two-stage airHflotation cyclone structure op—
timization and performance study have been conducted by using fluid analysis software Fluent6. 3. 26. The results
show that the optimal one-stage cyclone pipe diameter could be attained at certain inlet flow to achieve optimal oil—-
water separation. The cyclone flow field in a two-stage airflotation cyclone is determined by the bend. A higher bend
axial position from the bottom of the tank could achieve a better separation performance by fully air{lotation. The
optimal radial position of bend is about 0. 36 times the tank radius. The optimal inlet flow rate is less than 2 m/s.
Field test results show that the new two-stage air-flotation cyclone could reduce the oil volume fraction to 20. 00X
107 presenting an effective wastewater treatment. The study results provide positive effects on independent devel—
opment of air-flotation cyclone for oily water treatment.
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Fig. 1  Structure schematic of the two-stage air-flotation cyclone
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Table 1 The effect of oil volume fraction 4, 500 mm
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Table 2 The effect of the first-stage separation

/mm 20 30 40 50 60
0. 000 711 0. 000 838 0. 000 919 0. 000 455 0. 000 868
0. 001 403 0. 001 210 0. 001 186 0.001 519 0.001 328
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