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Numerical simulation and structure optimization of a local reverse-circulation

fishing tool based on computational fluid dynamics technology
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Abstract: To solve the problems of single fishing object, insufficient reverse-circulation energy and low
debris recovery rate of existing local reverse-circulation fishing tools, a new local reverse-circulation fishing

tool, which integrates collection and fishing. is proposed. The flow field of the tool is simulated by
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computational fluid dynamics (CFD), and the mechanism of reverse-circulation formation of the tool is
revealed, on the basis of which the numerical simulation of the tool structure optimization is carried
out. The results show that the reverse-circulation system is formed by the entrainment of the high pressure
water jet formed by the nozzle, and the performance of the tool can be improved by increasing the number
of nozzles appropriately. The performance of the local reverse-circulation fishing tool increases first and
then decreases with the increase of the nozzle diameter, and further increasing the nozzle diameter results in
the failure to form an effective reverse-circulation system. The change of nozzle geometry affects the
performance of the local reverse-circulation fishing tool, which is the best with a conical nozzle, but the
required displacement is relatively large. The research results can provide reference for the optimization
design of local reverse-circulation fishing tools and theoretical guidance for the on-site operation of local
reverse-circulation fishing tools.

Keywords: local area reverse circulation; fishing tool; numerical simulation; nozzle; water jet
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Fig. 1 Structural sketch of local reverse circulation fishing tool
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Fig. 2 Three-dimensional physical model of local reverse circulation fishing tool
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Fig. 3 Mesh model of local reverse circulation fishing tool
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Fig. 4 Static pressure nephogram of local reverse circulation fishing tool
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Fig. 5 Velocity nephogram of local reverse circulation fishing tool
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Fig. 6 Velocity vector map of bottom of local reverse circulation fishing tool
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Fig. 7 Velocity vector map near nozzle outlet of local reverse circulation fishing tool
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Fig. 8 Velocity vector map near the entrance of filtration screen tube of local reverse circulation fishing tool
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Table 1 Effect of nozzle number on performance of the local reverse circulation fishing tool

S—_— THMNINEZE/ JEGHB A - 2 B/ W A IE AT Y 1P 2 5%/ HE&/
MPa (me+sh) (me+s™h) (L * min ")
3 —0.73 17.70 23.37 960
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Table 2 Effect of nozzle diameter on the performance of the local reverse circulation fishing tool

5 W LA/ THWNAMNE2Z/ JEHBA 1 - 1 3 g/ W AR TEAT 10 7 B e/ HE& /
mm MPa (me+s™h) (me+s™h) (L » min™ ")
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Fig. 9 Schematic diagram of nozzles with different geometrical shapes
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Table 3 Effect of nozzle geometry on performance of the local reverse circulation fishing tool
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