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Abstract Bubble point pressure is one of the key indexes to characterize the gas-liquid separation per-
formance of the screen channel liquid acquisition devices, and the effective pore diameter of the screen is
the core parameter to accurately predict the bubble point pressure. In the face of the limitation that the
existing research is still mainly based on the experimental measuring method to obtain the effective pore
diameter of screens, the structural characteristics of the fluid domain within the screen are obtained by
constructing the three-dimensional geometry model of the real structure of Dutch twill weave (DTW) in
this paper. The numerical study on the bubble point pressure at the characteristic throat is conducted

based on the surface tension model and pressure boundary setting. A calculation model of effective pore
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diameter based on geometrical structure parameters of screen is proposed. The results show that the char-
acteristic throat, which determines the bubble point pressure of DTW, is located near z= + (r, +r,) and
is of a nearly closed quadrilateral boundary. In view of the characteristic throat section, the prediction of
the effective pore diameter derived from the numerical simulation of bubble point pressure, is of a relative
error less than 6 % compared to the experimental data in literatures. Through the proposed effective pore
diameter model, the predicted results are also in good agreement with literatures’ experimental data, and
the average error is less than 10%. The accurate prediction of the screen’s effective pore diameter can be
achieved and is independent of the experimental measurement, which could provide important support for

the performance analysis of screen’s bubble point pressure and the design optimization of liquid acquisi-

tion devices.
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Fig.1 Schematic diagram of screen channel liquid

acquisition device
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Fig.2 Schematic diagram of bubble breakthrough

process that gas penetrates the screen pore
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Fig.5 Structure diagrams of the capillary channels

with characteristic section shapes
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Fig.7 Verification results of bubble point pressure of

the capillary channel with circular cross section
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