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Effect of Mixed Jet with Primary Nozzle Area Ratio of Ejector
on Oxygen Transfer Characteristics
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Abstract

The objective of this is to experimentally investigate the effect of mixed jet on the oxygen transfer characteristics with the
primary nozzle area ratio of an annular nozzle ejector for the application of a microbial fuel cell. A direct visualization
method with a high speed camera system was used to capture the horizontal mixed jet images, and a binarization technique
was used to analyze the images. The clean water unsteady state technique was used for the oxygen transfer measurement.
The air-water mixed jet discharging into a water tank behaved similar to a buoyancy or horizontal jet with the primary nozzle
area ratio. It was found that an optimum primary nozzle area ratio was observed where the oxygen transfer performance
reached its maximum value due to the decrease of air volume fraction and the increase of jet length and air bubble disper-

sion.
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Fig. 1 Schematic diagram of experimental setup

Table 1 Geometric parameters of an annular nozzle ejector

Parameter Values

Primary flow inlet diameter, d, (mm) 26
Suction flow inlet diameter, ds (mm) 26
Mixing tube diameter, d, (mm) 26
Diffuser exit diameter, dq (mm) 35
Diftuser length, Ly (mm) 130
Mixing tube length, Ly, (mm) 290
Suction chamber convergent angle, o (°) 59
Diffuser exit divergent angle, 8 (°) 4

Suction tube tip outer annular angle, 6 (°) 52
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Fig. 2 Schematic diagram of an annular nozzle ejector
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Fig. 3 Visualization (a) and binarization (b) images
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Fig. 6 Typical images of mixed jet with primary nozzle area ratio and aeration time
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