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Formation conditions and pattern of oil-core
in oil-water swirling pipe flow
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Abstract: The oil-water flow with the background of petroleum industry is the typical Liquid-Liquid two-phase flow. The
most previous works is the study of the full developed flow: the flow pattern, pressure drop and so on. In contrast, in this work a
experiment sturdy was done about no-stable two-phase flow—The two phase swirl flow black of the conductor vane. Four flow
patterns under different kinds of oil volume fraction and surface flow velocity were divided.
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Fig.1. Experiment procedure
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Table 1. Physical parameters
core-annular (20°C) / (mPa-s) / (kg/m®)
135 0.81x10°
50 mm 100 0.98x10°
2
Table 2. Linear fitting results
2 (%) b k R
0 -3578.22 4 550.845 0.997 25
2.1 2 -5452.5 6 124.686 0.997 05
5 -8 499.02 8 644.025 0.996 96
10 -8 145.93 8 635.818 0.978 67
20 513577  7645.442 0.9949

b k R
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Fig.2. Influnce of the conductor vane angle on the pressure drop in different oil volume fractions
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51 Fig.6. The division of flow pattern
O =
£ s
-~
A,
10 [
=
= 15
,20 =
_o5 1 1 1 ]
0 0.1 0.2 0.3
5 SMAINEER X /m
3
Fig.3. Influnce of the oil volume fraction on pressure
distribution )
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Fig.4. Influnce of the surperficial velocity on pressure
distribution
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Fig.8. The photo of experiment (in the front of screwy
breakdown)
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Fig.5. Four kinds of flow pattern
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Table 3. Breakdown forms and vibration frequencies
Re 0 (cm) fop (HZ) f,, (Hz) fi ! fore
11 480 1.07 7.9 4.7 55 1.2
11 480 1.07 13.2 31 35 11
11 480 0.79 Sprial 19.3 4.7 5.2 11
14 100 0.88 8.4 17.2 14.4 0.8
14 100 0.88 11.7 6.3 7.6 1.2
14 100 0.88 155 4.7 6.5 14
14 100 0.74 Sprial 19.3 7.8 7.5 1.0
20 660 0.82 11.7 9.8,3.1 11.6 1.2,37
20 660 0.82 155 7.0,3.1 8.5 1.2,2.7
4
Table 4. The experiment results of vortex breakdown
(m/s) (%) (cm) (cm) (cm)
1 0.34 2.21 - - 234~238
2 0.51 1.95 - - 260~265
3 0.75 2.05 - - 310~320
4 1.02 2 267 292 355
5 1.27 211 287 305 386
6 0.35 5.02 - - 320
7 0.5 4.98 - - 326
8 0.75 4.85 297 335 381
9 1 4.86 302 349 404
10 1.25 5.12 281 315 353
6
5
4.3
1 15m
1
D0 2 4.4
S/0 3
N/1 7
4 F 5
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