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Abstract: The objective of this study is to experimentally investigate the mixed flow and oxygen transfer
characteristics of a horizontally injected aeration process using an annular nozzle ejector. The flow rate ratio, pressure
ratio and ejector efficiency are calculated using the measured flow rate and pressure with the experimental parameters
of the ejector pitch and primary flow rate. The visualization images of mixed flow issuing from the ejector are analyzed
qualitatively, and the volumetric oxygen transfer coefficients are calculated using the measured dissolved oxygen
concentration. The mixed flow behaves like a buoyancy jet or horizontal jet owing to the momentum of primary flow
and air bubble size. The buoyancy force of the air bubble and the penetration of mixed flow are found to be important
parameters for the oxygen transfer rate owing to the contact area and time of two phases.
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Fig. 1 Schematic diagram of recirculation aquaculture
system
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Geometric diagram of an annular nozzle ejector
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Table 1 Geometric dimensions of the ejector

Dimension | dp,ds, dw | dg | do | Le | Lo | L | Lg | La
Values[mm] 26 35 | 50 | 50 | 45 [ 290 (130 | 10
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Table 2 Dimensions of tube tip positions(or pitches)
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Fig. 4 Variation of suction air flow rate with primary
water flow rate
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Fig. 7 Typical images of the mixed flow of water/air bubbles at pitch 2 with primary water flow rate 4.6 and 5.7m’/h
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Fig. 8 Typical images of the mixed flow of water/air bubbles at pitch 4 with primary water flow rate 10.3, 11.9 and 12.6m*h
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Fig. 9 Typical images of the mixed flow of water/air
bubbles with time in the aeration tank
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