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Abstract: The problem of water production in gas wells seriously restricts the development efficiency of gas
reservoirs, leading to an increase in development costs. To prevent formation water from flowing into wellbore and
prolong the water-free or low-water gas recovery period, based on the role of Y-shaped and q-shaped geometric
structures in guiding fluid flow and flow control, a novel automatic inflow control device (AICD) with water-
restriction and gas-enhancement functions was developed. Then, the computational fluid dynamics (CFD) simula-
tion software was used to investigate the performance of the novel AICD from three aspects: flow characteristics,
fluid sensitivity and flow rate sensitivity. The study results show that gas and water automatically select flow chan-

nels based on the differences in AICD structure and fluid properties, resulting in a much smaller pressure loss for
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gas than for water. The sensitivity of the viscosity and density of gas and water to the novel AICD varies: viscosity

has little effect on tool performance, while density has a greater impact on tool performance. The pressure drop of

water varies linearly with density, while that of gas varies nonlinearly with density. When the water-gas flow ratio

is below 1:4 (formation conditions) , the novel AICD has better water control effect. A comparison between

numerical simulation results and experimental data for water and gas shows deviations of 10.91% and 11. 85%,

respectively. Despite these deviations, the overall trends remain consistent, further confirming that the novel

AICD has certain water control ability. The study results provide reference for the study of the performance and

adaptability of water control and gas production tools in gas wells.

Keywords: gas well; water control and gas production; automatic inflow control device; structural design;

numerical simulation; sensitivity analysis
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Fig. 1 Schematic structure of novel AICD for water control and
gas production in gas wells
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Fig. 3 Fluid sensitivity analysis
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