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Conductivity probe array for circumferential liquid film characteristic
measurement in horizontal annular flow

Wang Chao ' Chen Chao ' Zhao Ning > Sun Hongjun '

(1. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
2. College of Quality and Technology Supervising, Hebei University, Baoding 071002, China)

Abstract: The circumferential liquid film distribution is asymmetric, and it plays an important role in studying the mechanism for
transport of liquid. In this paper, a conductivity probe array for circumferential liquid film characteristic measurement in horizontal
annular flow is designed based on indirect conductivity measurement principle. Combined with cross-correlation velocity measurement, it
is realized that the distribution of circumferential liquid film thickness and circumferential wave velocity is measured respectively. As for
the signal coupling issue between the probes, it is acknowledged that the circumferential probe must work in different time and the axial
probe can work together after simulation analysis. A measurement system for liquid film parameter based on FPGA is designed. The
experiment is implemented on Tianjin University moisture setup, and the result shows that the liquid film thickness decreases with the
increase of angel and the wave velocity remains the same with the increase of angel.
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Fig.1 Schematic diagram of cross-correlation measurement
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Fig.2  Structure of conductivity probe array sensor
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Fig.3  Photo of conductivity probe array sensor
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Table 1 Resistance of No.3 probe with different probes working simultaneously

ARG 5 R AR 3 55T A4 BN £/ kQ

BB L/ mm 3 34 13 234 135 123 12345
0.3 30.68 35.38 33.01 33.11 31.80 34.36 36.69
0.5 18.34 21.15 19.74 19.79 19.01 20. 54 21.93
0.7 13.08 15.08 14.07 14.12 13.56 14.56 15. 64
0.9 10.32 11.91 11.11 11.14 10.70 11.56 12.36
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moisture setup
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