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Investigation on flow field and separation characteristics of
oil-water two-phase flow in cylindrical cyclone

Mo Zhu!, Yu-jun Ou!, Chen Wu!, Qi-lin Wu?, Jian Zhang**, Jing-yu Xu?
(1. Shenzhen Branch of CNOOC Energy Development Equipment Technology Co., Ltd,
Shenzhen 518000, China;
2. Shenzhen Branch of CNOOC, Ltd, Shenzhen 518000, China;
3. Institute of Mechanics, CAS, Beijing 100190, China)
Abstract: Cylindrical cyclone is new type of oil-water separation equipment which can produce a stable swirling flow field
by through the tangential inlet design. It is advantaged on the space usage and separation efficiency. In the paper, the oil-water

two-phase flow field and separation characteristics in cylindrical cyclone is studied by the numerical simulation and experiments.

The results show that the structure design of the cylindrical cyclone can produce a stable and efficient velocity distribution which
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is useful to the oil-water two-phase separation. The flow split ratio has a great influence on the length of the core vortex. As the

increasing of the up-outlet flow split ratio, the length of the core vortex in the cylindrical cyclone is increased according to an

exponent rule and the index coefficient is about 0.39. Furthermore, the effect of the structure and inlet flow parameters on the

separation phenomenon is researched systematically. The oil volume fraction in the down-outlet can be decreased from 8.26% to

0.18% by through the cylindrical cyclone. Moreover, the diameter of the cylinder has a great influence on the separation results, so

the dimension of the cylindrical cyclone should be designed for different inlet conditions in order to obtain the optimal separation

consequence. There is a best flow split ratio of the cylindrical cyclone for a fixed inlet conditions.
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Fig.1 Schematic diagram of the cylindrical cyclone
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Fig.2 (Color online) Dimensions of the cylindrical cyclone
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Table 1 Dimensions of the cylindrical cyclone (mm)
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Fig.3 Schematic diagram of experimental cycle simulation
system
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Fig.5 (Color online) Pressure cures calculated by different scale
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Fig.6 Tangential velocity distribution in the cylindrical cyclone
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Fig.7 Axial velocity distribution in the cylindrical cyclone
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Fig.8 (Color online) The vector diagram of the velocity
distribution in the cylindrical cyclone
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Fig.10 (Color online) The structure of the vortex core in the
cylindrical cyclone with different flow split ratios
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