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NUMERICAL SIMULATION AND ANALYSIS OF OIL—WATER
DISPLACEMENT BEHAVIOR IN ROUGH CAPILLARY CHANNEL

Liu Changchun, Liu Shi, Wang Xueyao

(Institute of Engineering Thermophysicss Chinese Academy of Sciencess Beijing 100080, China)

Abstract: The research on oil—water migration and accumulation plays an important role in understand-
ing reservoir forming regularities, as well as guiding oil and gas exploration. As an important influence
factor in oil—water migration, surface tension may act as driving force or resistance of oil— water dis-
placement, depending on the geometric shape differences of the migration channels. A numerical simula-
tion of oil—water displacement in the capillary channel has been made by using the surface regular pro-
tuberances for simulating the rough elements, using the unsteady Navier —Stokes equation with volume
of fluid (VOF) interface tracking method and the continuum surface force (CSF) model for the surface
tension. The results show that the shape and size of the rough element have important effect on the
shape of oil—water interface and the mass flow rate; and when driven by surface tension, water phase
can be wrapped by oil phase around the throat formed by rough elements, whereas oil may flow sepa-
rately in water phase when driven by the entrance pressure.
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Fig. 3 Mass flow rates of different rough elements when 6, =90°
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