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Investigation into influence factors of oil droplet coalescence in
swirling flow field of vane-type hydrocyclone
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(1. School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049, China;
2. Institute of Mechanics, Chinese Academy of Science, Beijing 100190, China)

Abstract: The vane-type hydrocyclone has the advantages of small size, light weight and high efficiency so that it is
suitable for the scene with limited space, such as underground and offshore platform. In this work, the effects of flow rate,
oil-water interfacial tension, oil concentration, oil viscosity and oil particle size on the characteristics of oil droplets coalescence
are studied by numerical simulation and experimental test. The results show that with the increase of flow rate, the coalescence
effect of oil droplets increases first and then decreases. When the flow rate is between 14m3/h and 16m3/h, the oil droplets
coalescence can achieve the best result under this working condition. Increasing the oil concentration can increase the proportion
of large oil drops and also increase the number of small oil drops. Thus, during the oil-water separation, more oil droplets will
remain in the discharged water phase. Increasing the inlet oil particle size and reducing the oil viscosity can promote the

coalescence of oil droplets. Increasing the oil-water interfacial tension can reduce the probability of oil droplet breakage and improve
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the oil-water separation efficiency. These results can play a guiding role in the design of the vane-type hydrocyclone.
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