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Development of a power-independent loT flowmeter for simultaneous measurement of
each phase flowrate of gas-liquid two-phase mixtures

Uchiyama, Tomomi
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This study presents a method that can simultaneously measure the volumetric
flowrates of each phase of gas and liquid two-phase mixtures, Qg and QI, respectively, without
separating the phases. The method employs a turbine flowmeter and two pressure sensors connected to
the pipes upstream and downstream of the turbine flowmeter. By measuring the rotational speed of the

rotor and the pressure loss across the flowmeter, the flowrate of the two-phase mixtures Qtp (= Qg
+ QI) and the gas volumetric flowrate ratio B (= Qg/Qtp) are determined. The values of Qg and QI
are calculated as B Qtp and (1-B )Qtp, respectively. This study also investigates the measurement
accuracies, concluding that the full-scale accuracies of Qtp, B, Qg, and QI are 3.1 %, 4.8 %, 3.9
%, and 3 %, respectively. These accuracies demonstrate that the proposed method is a viable solution
for the determination of phase-specific flowrates in gas-liquid two-phase mixtures.
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