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Hydropower is a renewable energy source, however reducing its environmental impact remains important. One key issue is maintaining enough dissolved oxygen downstream of the turbines. Draft tube aeration is a low-impact retrofit option that can help improve dissolved oxygen levels. To optimize this process, it is important to understand the parameters that control oxygen transfer from the air to the water, which is mainly a function of the air-water interfacial area. A larger interfacial area leads to higher oxygen transfer rates and can be achieved by producing smaller bubbles.
In this study two deflectors, a venturi deflector and an elbow deflector, are investigated and compared in terms of bubble size formation, oxygenation rate, and pressure distribution at the deflector. The experimental approach uses a physical model to observe and evaluate the oxygenation rate due to air injection in a vertical conduit over a range of flow velocities and air-water void ratios. Four dissolved oxygen measurement stations are placed along the conduit to monitor the time evolution of dissolved oxygen concentration downstream of the deflector. In addition, two high speed cameras are used to observe air cavity formation, bubble shedding, and bubble size distribution. Prior to an experiment, the water is deoxygenated using vacuum pressure and ultrasonic irradiation. Two-phase numerical simulation is carried out to interpret the experimental results and to validate the numerical model.  
The objective of this study is to analyze the bubble dynamics caused by air injection at a deflector, quantify oxygenation rates, evaluate the pressure loss and aspiration capacity of two deflector designs, a venturi and an elbow deflector. The results will help improve the understanding of draft tube aeration systems for hydropower applications.
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