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Design of Capacitive Sensors for Measuring

Void Fraction in Annular Flow Pipes "

LIU Xinyang, KAN Zhe *

(School of Information and Control Engineering, Liaoning Petrochemical University , Fushun Liaoning 113001, China)

Abstract : Gas-liquid two-phase flow is common in petroleum and chemical industry,the proportion of gas phase in the gas-liquid two-
phase stratified flow,i.e.,the void ratio,is of great significance in oil and gas transportation and chemical production process. The two-
phase flow consisting of vacuum and water is used to simulate the two-phase flow of oil and gas in industry,and the theoretical model of
capacitance sensor is established , by which the void fraction of the annular flow of the vertical pipeline can be measured, and the formula
for the calculation of the void fraction is explained. In the comparison tests,two types of electrodes, plate type and ring type,are consid-
ered. In order to determine the optimum gap size for each sensor type,several numerical tests are carried out and the parameters such as
sensitivity and linearity of the two types of electrodes are discussed through the simulation data,and the numerical results show that the
sensitivity of the ring electrode is better than that of the plate electrode,and the linearity of the plate electrode is better than that of the
ring electrode. In the void ratio measurement experiment,the real-time waveform is displayed in the upper computer by connecting the
acquisition card with the actual output of the measurement circuit. The reliability of the simulation results is verified by four sets of actu-
al measurements and the calculation of the relative errors.
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