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Study of oil/water two-phase flow pattern characteristics
using electrical resistance tomography technology
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Abstract: The issue of flow pattern occupies an important position in the study of multi-phase flow research, while the
study of flow’s transition point possesses a high academic value. However, the research of this study is difficult asitsinfluencing
factors are obscure, and its detecting approaches need to be improved. In this paper, ERT (electrical resistance tomography)
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technology and pressure sensor are applied for the study of oil/water flow, and flow pattern map is made after the data analysis
and image reconstruction. Mineral oil and water are used as media and the experiment is carried out in a 50 mm inside diameter
and 20 m long plexiglass pipe. The Electrical Resistance Tomography (ERT) system with 16 electrodes in single section is used
with pressure sensor applied on the pipe, to detect different flow patterns caused by changing the superficia velocity of oil and
water phase. By detecting the change of voltage, ERT technology reconstructs the conductivity distribution within the cross
section using back-projection method, and to learn the phase distribution with visualization measurement. At last, the flow
pattern map and curves of the transform boundary are drawn. Comparing it with former flow pattern map, the study will provide
support for deeper flow pattern research.

Key words: oil/water two phase flow, horizontal pipe, ERT, flow pattern map
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Fig.1 Schematic diagram of experiment device
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Table 1. Medium parameters of the
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Fig.3 Photographs taken for different flow-patterns
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Fig.4 ERT image for different flow-patterns
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Fig.7 Pressure drop change with the Vos in different Vws
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