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Fig. 1 Schematic diagram of the dissolution tank with vertical inner cylinder
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Comparison and analysis of dissolved gas performance of three improved
design schemes of internal cylinder overflow type dissolved gas tank
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Abstract  Dissolution tank is the key part of the pressure dissolution type microbubble generator. The
dissolution tank with vertical inner cylinder has the advantages of simple structure and ability to generate small
bubbles. Here, three modified dissolution tanks were proposed based on the classical structure of vertical inner
cylinder and the air dissolving performance was compared under different operation conditions. To eliminate the
experimental error caused by indirect measurement, the dissolved air concentration was directly measured under
pressure by an on-line oxygen content measurement system. The air-dissolving performance is then directly
indicated by the change of air dissolved concentration. The result showed that the air dissolving efficiency
increased with gas-liquid ratio and dissolution pressure, and decreased with liquid level in a tank. With the same
operational parameters, the modified dissolution tank with gas-liquid tangential inlet and spiral guide vane
exhibited the best air dissolution performance. The operation parameters of the best-performing modified
dissolution tank were optimized by the response ‘surface method, and the optimal operating parameters are
obtained as follows: gas-liquid ratio was 0.25, liquid level ratio was 0.36, and dissolved gas pressure was 0.26
MPa. The relative error between the predicted value of the regression model and the experimental data was
about 0.87%, indicating that the model can be used in further analysis and prediction of the air dissolution
performance.

Keywords air dissolved tank; microbubble generator; dissolved oxygen; gas-liquid phase flow; response
surface method (RSM)
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