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Abstract [ Objective] Recirculating aquaculture system ( RAS) has the advantages of small area, low water consumption, high
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management efficiency and good product quality, is the hotspot and main development direction of aquaculture. [ Methods | In this
paper, from the perspective of water dynamics, the head loss of water supply and drainage pipeline in a commercial RAS for Micropterus
salmoides was calculated and analyzed. And 24-hour water quality tracking monitoring was carried out for the system. The impact of
the water flow state on the removal efficiency of water treatment systems was studied. [ Results] The average mass concentration of
ammonia nitrogen and nitrite nitrogen in the aquaculture ponds within 24 hours ranged from 1. 14 mg/L to 3. 56 mg/L, and 0. 72 mg/L to
1. 10 mg/L. Concentration of ammonia nitrogen increased with daily feeding and gradually decreased with the action of nitrification in
the biofilter, and the concentration of nitrite nitrogen was relatively stable. The higher ammonia nitrogen removal rate in the biofilter
was at 8:00 and 22:00, reaching 57. 47% and 59. 45% , respectively. The removal rate of ammonia nitrogen remained at about 20% in
the rest time. The result of hydraulic analysis showed that the flow velocity under different drainage pipe diameters in the system was
2.52 m/s, 1.19 m/s, and 0.49 m/s, respectively. The flow velocity distribution was uneven and varied greatly, which induced the
water level of the aquaculture pond and the water treatment system were inconsistent. The total length of the drainage system pipeline
was 24. 6 m, the water head loss was more than 5.73 m, and the energy loss in the water flow process was nearly 25%. The flow
velocity of the return pipe of the aquaculture pond was 0. 79 m/s, and the low flow rate was difficult to form a high-speed flow field in
the aquaculture pond, resulting in the poor effects of solid particles dirty collection in the pond. [ Conclusion] To further improve the
treatment effect of the system or increase the breeding density, it is necessary to optimize the water treatment system, such as adjusting
the diameter of some water supply and drainage pipes and increasing the aeration equipment of biochemical ponds. The research results

provide a new method for the operational efficiency analysis of the RAS system and also offer a theoretical basis for system optimization.
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Fig. 1 Process Flow and Physical Diagram of RAS Process
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Fig. 2 Changes in Water Quality of Aquaculture Ponds and Biochemical Ponds within 24 Hours
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Fig.4 Removal Efficiency of Pollutants by Aquaculture and Biochemical Ponds within 24 Hours
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12.00 1. 668+0. 006 2.196+0.083 1 0. 745+0. 001 0.759+0.002 1
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20.00 1. 096+0. 036 1.013+0. 033 0.320+0. 001 0.737+0.003 1
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Fig.5 Changes of Water Quality and SS in Aquaculture Ponds within 5 days
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