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Abstract: In this study,a wet gas measurement method is proposed by integrating a microwave water—cut sensor
with a Venturi meter and a deep residual network(RESNET). The method combines microwave resonance—based
water fraction sensing, Venturi over—reading gas flow extraction,and data—driven multi—parameter prediction,aiming
to overcome the limitations of weak liquid—phase sensitivity and low signal-to—noise ratio under low water—cut
conditions. Dynamic simulations of the Venturi flow field were conducted using COMSOL Multiphysics,and coupled
flow — electromagnetic analysis identified the TM 319 mode as optimal for water fraction measurement. A microwave
resonant cavity — Venturi measurement system was then developed,and experiments were performed at 0.9 MPa and
1.2 MPa. A total of 15 input features, including 12 microwave resonance responses, differential pressure, static
pressure,and the over—reading gas flow rate(Qg,z)was calculated. A RESNET model with squeeze—and—excitation

attention was designed to enhance sensitivity to low water—cut conditions.Results show that for gas velocities of 3 -
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20 m/s and water volume fractions(LVF)of 0 - 4%,the proposed method achieves mean absolute relative errors of
and non-radioactive solution for online wet gas metering.
Keywords: Gas - liquid two—phase flow; Measurement; algorithm; Microwave resonant cavity; Venturi meter; Gas
flow rate; Water volume fraction (LVF); Deep residual network (RESNET)
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2.57%for LVF and 1.74%for gas volumetric flow rate at a 95%confidence level.This study provides a high—accuracy
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