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A S RUTEENRER, 4 BERXTENEEHN, « BRHTORE, v RE#E. K
WERAMBTRER LREE. BRI EELNBARIBREBEEARTE, ABENSE
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Progress report 2 of the combined oil-gas-water separator

—Separator prototype test

Zheng Zhichu ZhangJun GuoJun Goag Dao-tong Tang Chi
( Institute of Mechanics, Chinese Academy of Stiences, Deying, 100080)

Abstract: A comhined oil-jas-water separator scheme based on theories of gravity,
expansion ard cenirifugrtion was proposed by Institute of Mechanics, Chinese Academy of
Sciences, for studying the high-efficiency oil-gas-water separation which is concemned in the
processes of oil-gas production, transportation and storage at onshore and offshore oil fields.
Separation with spiral and T-shape pipes is an important method of centrifugation and expansion
separation. The performance experiments and numerical simulation calculations of spiral and T-
shape pipes were carried using the oil-gas-water separation simulation experimental apparatus
which was built at Institute of Mechanics in 2004 under various conditions of different oil
samples, oil-water mixture ratios and flowrates, and some important design rules were obtained,
for example, the spiral pipes should use small gyration radius and multi-circles; for large
flowrate separation where multiple spiral pipcS are utilized, the pressure loss will be greatly
reduced when parallel mode is used instead of cascade mode; by controlling the heights, inner
diameters and amount of vertical pipes when designing T-shape pipes, the double-separation
effect of expansion and gravity can be achieved. By combining the T-shape pipe, spiral pipe and
other separation components, the separation results with water content less than 1% in oil were
obtained under the conditions of different oil samples and oil-water ratios, which achieved the
international top level and was a breakthrough development.

Up to now, based on above works, a new combined oil-gas-water separator prototype was
designed according to 1/10 of the handling capacity of industrial separators, with a size of 4.5 X
2.2X2.5 meter and was fabricated with stainless steel. The prototype was installed in the
separation laboratory of Institute of Mechanics at the end of March, 2005 and some tests have
been implemented. The separator is about 15% lighter than the most advanced domestic oil-gas-
water separator with a same handling capacity, and this can be improved further. Based on these
results, the full-scale combined oil-gas-water separator will be designed and its performance will
be tested at onshore oil field in the latter half of 2005.

Key words: oil-gas-water, separation, combined oil-gas-water separator
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