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Abstract

Punched seam sleeves are commonly used as a protective casing for individual sand control units
or high quality screen tubes, and are often used as the first layer of sand retaining units for sand
control tubes. However, most of the punching screen only consider the influence of the sand bar-
rier media inside the screen pipe when considering its sand barrier performance, and ignore the
influence of the blockage of the punching screen on the overall sand barrier performance of the
screen pipe. In order to investigate the blockage process of the punching screen, this paper uses
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the coupled computational fluid dynamics-discrete element method (CFD-DEM) to simulate the
internal particle and fluid motion of a single punching screen sand control unit under the condi-
tion of containing fine powder sand, and analyze the influence of the internal flow state on the
particle motion from a microscopic viewpoint. The results show that: the blockage process of the
punching screen unit is divided into three stages: initial blockage, intensified blockage and stable
blockage; the coarse particles form a loose bridge structure in the initial blockage stage; the par-
ticles gather into sand clusters in the intensified blockage stage and develop from the two slit
openings to the center of the unit; the fine powder particles are deposited in the blockage equili-
brium stage, showing the phenomenon of stratification.
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Figure 1. Flow chart of CFD-DEM coupling
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Figure 2. Punching screen unit model
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Figure 3. Variation of differential pressure and permeability ratio dur-
ing the simulation
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Figure 4. Numerical simulation of plugging process of punching screen unit
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Figure 5. Stratification during the blocking equilibrium stage
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Figure 6. Particle jamming punching screen unit opening
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Figure 7. Particles bridging the opening in the punching screen unit
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