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A study on the combined separator for oil/water/gas mixtures

ZHENG Zhi-chu!, WU Ying-xiang', LI Qing-ping’ , ZHANG Jun',
GUO Jun' , TANG Chi' , ZHOUYong ', GONG Dao-tong '
(1.Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080,China;2. Research
Center of China National Offshore Oil Corporation, Beijing 100027,China)

Abstract

The high-efficiency separation of oil-gas-water mixtures is still a significant probiem in the processes of
oil-gas production, transportation and storage in onshore and ofishore oil fields. A combined separator is
developed in the Institute of Mechanics, Chinese Academy of Sciences. This paper describes the
achievements obtained since 2501 1n utilizing the principles of gravity, expansion and centrifugation to work
out the nove! siructure of separator and the related researches on oil-water separation experiments under
conditions of different viscosities, velocities and oil-water ratios for the key components of centrifugation,
gravity and expansion — helical pipes, T-shaped pipes, etc.. The influence of gyration radius of helical pipes,
the number and diameter of apertures on the helical pipe, the height, amount and diameter of the T-shaped
pipes on separating efficiency is gained under the conditions of viscosity: 1-1500mPas, oil-water mixture
velocity: 0.2-1.5m/s, oil-water ratio: 10%-90%. A new combined high-efficiency oil-gas-water separator
prototype is designed and fabricated in 1/10 scale. The prototype with a size of 4.5X2.2X2.5 meters and
stainless steel material is installed in the Institute of Mechanics. The full-scale combined separator is under
design for the test of final performance at an onshore oil field.
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