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Variation characteristics of pressure gradient for oil-gas-water three-phase
flow in horizontal pipeline
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Abstract; Fluctuation characteristics of pressure gradient for gas-oil-water three-phase flow were experimentally investigated
by use of pressure sensors in the horizontal stainless steel pipe with the inner diameter of 50 mm and the length of 40 m.
From the view of flow regime, the influences of input water cut in liquid, gas superficial velocity and liquid superficial veloci-
ty on pressure gradient were analyzed. The results show that input water cut of phase inversion in three-phase flow was about
40% , which was lower than that in oil-water two-phase flow (about 60% ). For gas-oil-water three-phase flow, water cut for
point of phase inversion was related to gas superficial velocity, liquid superficial velocity and input water cut in liquid, Lock-
hart & Martinelli two-phase model could predict oil-gas-water three-phase pressure gradient of AN || O/W flow regime.
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Fig.1 Oil-gas-water three-phase flow loop
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Fig.2 Test section arrangement
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Fig.3 Influence of input water cut in liquid on pressure gradient
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Table 1 Pressure gradient relative error under different gas superficial velocity and input water cut in liquid

%
ALHEBUA K% FH U o,/ (m - 57")

o/ % 0. 566 1.132 2.83 5.66 11.32 16.98 19. 81 22.64

20 1.955 0.554 1.333 ~1.252 0. 695 2.721 1.129 1.716
40 -0.042 -1.47 0. 203 -3.123 ~1.440 -2.321 0.713 -0.769
50 -1.019 -2.463 0.257 1892 -0.955 -2.312 -2.601 -1.434

60 -0.043 -1.472 -0.353 -4.296 -0.352 -0.592 -0.399 2,554
80 -0.909 -2.351 1.926 -3.919 1.976 2.269 1.061 -2.239
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Fig.4 Influence of gas superficial velocity on pressure gradient at different input water cut in liquid
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