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Abstract

Aiming at the problems of low foaming efficiency and severe downhole defoaming in the sand
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flushing and well washing process of oil fields, this paper combines the gas-liquid two-phase flow
mechanism to carry out the optimization of foam generator structure and numerical simulation of
internal flow field. On the basis of the existing foam generator structure, a swirl venturi tube struc-
ture is added, and positive and reverse swirl areas are set in the internal structure of the spiral
stirring foam generator. Through the numerical simulation of the internal flow field, the gas phase
distribution, velocity distribution, trace distribution and internal pressure change of the internal
flow field are compared and analyzed, and the foaming performance of three foam generators with
different internal structures, namely multi-stage baffle turbulence type, spiral baffle type and spiral
stirring type, is systematically analyzed. The simulation results show that the spiral stirring foam
generator has the best foaming performance, which is about 2% higher than the spiral baffle type
mixing effect.
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Figure 1. Schematic diagram of the internal flow field with multi-stage baffle spoilers
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Figure 2. Schematic diagram of the internal flow field of the spiral baffle
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Figure 3. Schematic diagram of spiral stirring internal flow field
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Table 2. Spiral baffle structure parameters
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Table 3. Spiral stirring structural parameters
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Figure 4. Comparison of internal flow field trace distribution
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Figure 5. Comparison of facets and cross sections
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Figure 6. Comparison of velocity distribution of foam generator
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Figure 7. Comparison of static pressure distribution of foam generator
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Figure 9. Comparison of gas volume fraction at the outlet section
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