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Steady-state flow regimes and numerical simulation method of supercritical
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Abstract; CO, foam is a practical means to reduce the mobility of gas phase, and improve the sweep efficiency of oil reservoir and CO,
storage efficiency, whose steady-state flow behaviors in porous media are critical to characterize the rheological characteristics and
mobility control ability of foam. In response to the unclear steady-state flow regimes of supercritical CO, foam in porous media, the
authors established an experimental device and method for simulating the long-term steady-state flow of supercritical CO, foam, sys-
tematically investigated the influences of superficial velocities of gas and liquid, foam quality on the steady-state flow behaviors,
drawn the contour map of steady-state pressure gradient, built the drag force function model of liquid film for characterizing the up-
warp behavior in low quality regime, and also developed a numerical simulation method for describing the steady-state flow regimes
of supercritical CO, foam in porous media. The results indicate that: (1) The pressure gradient generated by the steady-state transport
of supercritical CO, foam in porous media with a permeability of 302mD ranges from 0. 620 MPa/m to 1. 872 MPa/m. (2) The steady-
state flow of supercritical CO, foam in porous media does not conform to the traditional high and low quality regimes, and the pressure
gradient contour line in the low quality area tilts upwards, i. e. , as the liquid phase flow velocity increases, the pressure gradient gradu-
ally decreases. (3)On the basis of the traditional implicit-texture foam model (IT model for short), the liquid film drag force function
model can accurately describe the steady-state flow regime of supercritical CO, foam, especially the upwarp behavior in low quality re-
gions. (4)In the high and low quality regions, the supercritical CO, foam shows the shear thickening rheological characteristics.
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Fig.1 Experimental device of steady-state supercritical CO, foam flow
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Table 1 Flow velocity design and steady-state pressure gradient
generated in steady-state flow experiments
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6 6. 35 10. 58 62.50 16.93 1. 198
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