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Study on Mechanism and Modeling of Foam Flow in Porous Media
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Abstract: Two phase relative permeability was measured and the effect of gas and fluid flow rate on foam flow
in porous media was studied under steady state flow conditions. The results show that the liquid relative permeabili-
ty does not change when foam is formed. Gas relative permeability remains same when liquid saturation is less than
a critical saturation value, because the foam cannot exist stably under this condition. However the gas relative per-
meability would decrease sharply when the liquid saturation is higher than a critical value because the foam can exist
stably. In addition, shear-thinning phenomenon happens when the foam flows in porous media. These results were
interpreted based on the concepts of separation pressure and capillary pressure. A model of gas-liquid permeability
under the effect of foam was established based on the laboratory results. The effects of surfactant concentration,oil
saturation, fluid flow rate and the critical liquid saturation on the gas-liquid flow in porous media were considered.
The model was compared with experimental results and other models. The results show that this model agrees with
the experimental results and has strong application.
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