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Gas-liquid two phase stratified flow liquid film height non-invasive

measurement based on infrared imaging technique
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Abstract ; Traditional invasive liquid film measurement method such as conductance probe technique is not
suitable for the gas-liquid two-phase flow system with high pressure, flammable ,combustible and corrosity
medium. A novel method was proposed based on infrared imaging for gas-liquid two phase stratified flow
liquid film height measurement. In order to improve the measurement accuracy,a heating belt was applied
to improve the temperature difference between the gas and liquid, the film height was obtained using infra-
red imaging to distinguish gas-liquid interface. A VOF multiphase flow model was used to simulate the tem-
perature distribution of the pipe section under constant heat flux,based on this, the experiments were car-
ried out at an air-water two-phase flow loop and the infrared image were obtained using an infrared camera.
The gas-liquid interface position was determined according to the temperature gradient characteristics. The
measurement results were compared with capacitance probe method. It showed during the experimental

range , the maximum measurement error was 8.2% .
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30.2 2.0 29.3 -3.97
30.5 4.0 28.3 -8.20
29.3 6.0 26.7 -6.90
30.4 8.0 27.5 -7.89
60.3 2.0 60.5 -0.50
60.7 4.0 58.7 -2.80
59.5 6.0 58.1 -2.52
62.0 8.0 58.1 -6.45
85.0 2.0 86.6 2.35
83.5 4.0 85.2 1.80
84.5 6.0 83.8 -0.59
86.0 8.0 83.0 -3.49
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