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Abstract ; In order to clarify the drainage effect of the foam drainage process under various flow patterns and effectively
guide the well selection, we design a set of visual air-water-foam three-phase pipe flow simulation experimental
apparatus. At first we determine the foam concentration by surface tension experiment, and then we conduct different
foam lifting experimental tests with different gas superficial velocities and liquid superficial velocities. We obtain the

following results. Firstly, adding the surfactant to the gas-water two-phase flow can effectively reduce the two-phase
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flow pressure drop and significantly suppress the flow fluctuation. Secondly, the degree of decrease in pressure drop
and liquid holdup in the wellbore increases first and then decreases with increasing of the gas flow rate. Thirdly, in
the effective range of the foam lift, gas and water in the wellbore are vigorously agitated, prompting the added surfac-
tant to fully contact with the water, thereby generating a large amount of foam, reducing the wellbore pressure drop
and liquid holdup. Fourthly, the critical gas flow rate to carry the liquid is taken as the upper limit of the effective
range of the foam lift. The lower limit in this range is the transition boundary from bubble flow to slug flow, and the
optimal flow rate of the foam lift is determined as the transition boundary from slug flow to churn flow. In conclusion,
limits of foam drainage application connect the two-phase flow pattern transition boundary with the results of foam
experiments. The clarification of limits of foam drainage application will help reduce the cost of gas well deliquification
and provide a theoretical basis for the efficient application of the foam drainage technology in gas fields.
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