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Abstract

During oil and gas production, debris deposition in the wellbore often leads to cleaning difficulties
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and reduced operational efficiency. To address this issue, a downhole debris recovery basket based
on the Venturi principle was designed. Computational fluid dynamics (CFD) was employed to nu-
merically simulate and analyze the internal flow field of the recovery basket, with particular focus
on the effects of nozzle angle, nozzle inlet length, and nozzle outlet length on the formation of nega-
tive-pressure regions and the circulation and entrainment of debris. The results show that the noz-
zle structural parameters have a significant influence on the velocity distribution inside the recov-
ery basket and the formation of negative-pressure zones. When the nozzle angle is 40°, the device
exhibits stronger scouring action on the wellbore wall and the widest scouring range, while also
generating a stable and relatively large negative-pressure region within the wellbore. When the
nozzle inlet length is 11 mm, the jet develops more fully and the flow field remains more stable,
which is beneficial for enhancing debris entrainment. When the nozzle outlet length is 11 mm, the
pressure difference at the nozzle outlet reaches its maximum, the negative-pressure distribution
becomes more uniform, and the suction effect is optimal. Comprehensive analysis indicates that,
under the combined parameters of a nozzle angle of 40°, an inlet length of 11 mm, and an outlet
length of 11 mm, the Venturi recovery basket achieves enhanced jet scouring and negative-pressure
suction, resulting in optimal debris cleaning and recovery performance.
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Figure 1. Diagram of the retrieval basket structure
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Figure 2. Velocity vector diagram of venturi fishing basket
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Figure 3. Partial enlarged velocity vector diagram of Venturi salvage basket
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Figure 4. Model mesh division
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Figure 5. Grid independence analysis
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Figure 6. Cloud map of fishing basket speed at different nozzle installation angles
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Figure 8. The axial velocity distribution of the retrieval basket at different nozzle angles
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Figure 9. Pressure distribution along the nozzle outlet at different nozzle installation angles
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Figure 10. Schematic diagram of the nozzle inlet section length and nozzle outlet section length

B 10. BEAORKESEEL ORKEREE

DOI: 10.12677/met.2026.155049 525 IR N ST N


https://doi.org/10.12677/met.2026.155049

R 2

2.35e+02

1.88e+02

1.57e+02

1.25e+02

9.41e+01

6.27e+01

3.14e+01

.00e+
[mis] 0.00e+00

9mm 1Imm 13mm

Figure 11. Cloud map of fishing basket speed for different nozzle inlet lengths
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Figure 12. Cloud map of fishing basket pressure for different nozzle inlet lengths
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Figure 13. Velocity distribution along the axis of the retrieval basket at different nozzle inlet lengths
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Figure 14. Pressure distribution along the nozzle outlet at different nozzle inlet lengths
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Figure 15. Optimal velocity cloud map for nozzle outlet section length selection
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Figure 16. Cloud map of salvage basket pressure for different nozzle outlet lengths
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Figure 17. Velocity distribution at the central axis of the retrieval basket under different nozzle outlet
segment lengths
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