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Abstract

For the moisture collection pipeline, due to the free water, saturated water and heavy hydrocar-
bon components carried in the gas flow condensed in the pipeline, coupled with the undulating
terrain along the pipeline, low yield, different gas and liquid flow rates, weak gas carrying capacity,
slippage loss occurs in the uphill section, and then fluid accumulation is formed in low-lying places,
pipeline liquid accumulation and segment plug flow will seriously affect the efficiency of pipeline
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gas transmission, increase pipeline pressure drop and wellhead back pressure, and in severe cases,
it will lead to gas well shutdown. By simulating the ground vortex tool using FLUENT software,
the vortex tool is optimized for structural parameters such as center body diameter, helix wing
shape, spiral wing rotation direction and spiral blade turn. Finally, according to the simulation
results, the vortex tool with 3 spiral turns, 15 mm high and 5 mm thickness of the spiral wing,
and 219 mm diameter of the swirl center body can be applied to the ground moisture collection
pipeline.
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Figure 1. Ground eddy current tool structure and technical principle diagram
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Figure 2. Liquid phase volume fraction distribution in pipeline section (z = 900 mm)
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Figure 3. Pressure drop as a function of center body diameter
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Figure 4. The influence of different spiral wing cross-sectional shapes
on the liquid volume fraction of x = 1200 mm cross-section
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Figure 5. Counter clock wise spiral airfoil model
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Figure 6. Liquid phase volume fraction distribution at z = 3700 mm under different numbers of spiral turns
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Figure 7. The relationship between the number of spiral blade turns and pressure drop changes
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