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Abstract There are many problems in the operation of the existing compact flotation unit, such as excessive
attenuation of swirl intensity, which limits the improvement of its separation performance. In this study, the
effect of secondary swirl strengthening on the swirl intensity and separation performance of compact flotation
unit was analyzed. Based on the CFD numerical simulation method and the response surface method, the main
structural parameters such as the axial length, the inclination angle, the inner diameter of the guide vane and the
height of primary separation zone in the secondary swirling enhanced compact flotation unit were optimized.
The flow field distribution characteristics and oil-water separation characteristics in the conventional compact
flotation unit and the secondary swirling enhanced compact flotation unit were compared and analyzed. The
results showed that the use of guide vanes for secondary swirling enhancement can effectively improve the swirl
intensity of treated water during the separation process, promote the collision and adhesion probability of the oil
droplets and the fine bubbles, and accelerate the migration process of oil droplet-micro bubble aggregates to the
swirl center. The separation efficiency of the secondary enhanced swirling compact flotation unit device
increased up to 94.5%, that was 10% higher than that of conventional compact flotation unit. The use of guide
vanes for secondary swirling enhancement is an effective way to improve the swirl intensity during the compact
flotation separation process and the separation performance of compact flotation unit.

Keywords  oily wastewater; compact flotation unit; numerical simulation; swirl intensity; separation
efficiency
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