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Studies on flow characteristics of bubble flows and
slug flows in the pipeline-riser system

GAO Meng-chen, ZHANG Jian, LIU Shuo, XU Jing-yu
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: As one of the most fundamental structures, the pipeline-riser system has been widely used in kinds of fields of

ocean engineering. Gas-liquid flows in the pipeline-riser system arouses widespread interest both with academia and engineering,

for there is complex mixed state of gas and liquid in the production. In the present work, some flow characteristics of bubble

flows and slug flows in the pipeline-riser system are considered. The flow pattern map has been drawn, and the transition from

bubble flows to slug flows has been illustrated. One of the most significant phenomena of bubble flows is velocity-slip, which
has been stated with quantitative description and explained by drift-flux model. It is demonstrated that the velocity, the frequency,
and the length of the liquid slug will increase with the rise of superficial velocity. In addition, the PSD estimation for pressure

drops must have a positive effect on process identification of flow patterns.
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Fig.1. Schematic of experimental setup
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Table 1. Properties of liquids in experiment
(o =72.88 mN/m, T =290—294 K)

(kg/m®) (mPa-s) (m/s)
998.203 1.01 0.28-1.42
1.205 1.79x107? 0.17-1.36
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Fig.2. Flow pattern images in the riser
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3 Fig.4. Average water holdup in riser
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Fig.5. Velocity slip ratio versus input gas fraction
Taylor
: c 0
Fig.3. Flow pattern map for gas-liquid U, =CU, +U, (10)
flows in pipeline-riser system
U, C u,
2.2



2.3

6

(11)

1.2

Fig.6. Average gas fraction versus input gas fraction

on the same mixture velocity
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Fig.7. Velocity of the slug unit
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0.1 Hz—0.3 Hz

8
Fig.8. Frequency of the slug unit
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Fig.9. Length of the liquid slug unit
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Fig.10. Power spectrum density of the pressure drop
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