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Abstract: To enhance the stability and efficiency of the in-situ fluid sampling system for deep-sea drilling, this study, based on
computational fluid dynamics (CFD) methods, constructed a three -dimensional turbulence model for the sampling centrifugal
pump. A systematic analysis was conducted on its pressure distribution, velocity field, drag characteristics, and energy loss
patterns within the rotational speed range of 1 450 r/min to 4 000 r/min. The results indicate that 2 000 r/min is the optimal
rotational speed. At this speed, the pressure field within the pump reaches 8 030 Pa and is most stable, with a maximum flow
velocity of 3.46 m/s and a reasonable velocity distribution. Furthermore, at this speed, the difference in drag coefficients between
multiphase flow and single-phase flow is minimal, and the flow rate fluctuation is only 0.23%. The maximum error in sampling
volume is 4.75% , demonstrating excellent flow stability and sampling accuracy. In terms of efficiency, the peak efficiency of the

pump is approximately 62.7% , corresponding to an optimal flow rate of 2>X 10" m*/s. Additionally, the pump body is constructed
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from titanium alloy and the flow rate is controlled within the high-efficiency range, ensuring long-term reliable operation of the

pump in complex deep-sea media environments.

Key words: Ocean drilling; fluid sampling; centrifugal pump; performance simulation; material wear;centrifugal pumps.
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Table 1 Relevant parameters of centrifugal pump
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Fig. 1 Schematic diagram of fluid sampling plan
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Fig. 2 Centrifugal pump model and grid generation
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Fig. 3 Pressure distribution contour plot
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Fig. 10 Comprehensive performance and reliability verification
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