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Study on Flow Pattern Discrimination of Gas-Liquid Two-Phase Flow
By Deep Learning
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Abstract: Flow pattern discrimination is very important to control gas-liquid two-phase flow because flow patterns affect major parameters on the flow
such as heat transfer coefficient and pressure loss coefficient. However, flow patterns have been discriminated by observers qualitatively without clear criteria
and so the discrimination is often different by the observers. Therefore, in this paper, automatic determination of flow patterns is the final goal, and as a
preliminary step, automatic determination of flow condition from flow image was attempted. We used deep learning as a discrimination method. Since a large
amount of images are necessary for the use of deep learning, we conducted experiments first to acquire flow images. We trained deep learning model using
the flow images and succeeded in highly accurate discrimination of the flow images. On the other hand, the discrimination accuracy of the flow images
obtained by the experiment conducted under the same conditions on the other day was low, indicating the low versatility of the obtained deep learning model.
We adjusted the epoch number and expanded the training data by image processing, and the discrimination accuracy increased from 12.3% to 49.0%.
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