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Fig. 1 Experimental setup
(a) solid waste collection experimental setup, (b) PIV experimental setup; 1. aquaculture tank, 2. camera, 3. aluminum bracket, 4. flowmeter, 5. cone-
shape bucket, 6. angle adjusting device, 7. inlet pipe, 8. outlet hole, 9. water pump, 10. CCD camera, 11. laser; the red arrow in the figure represents the

direction of water flowing into the tank, and the blue arrow represents the direction of water flowing out of the tank.
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Fig. 2 Image of solid waste distribution

with different inlet angles
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Fig. 5 Image of PIV measurement

the arrow in the image represents the direction of laser.
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Effect of inlet pipe setting angle on the self-cleaning performance of
circular recirculating aquaculture tank

ZHU Fang ', GUIFukun®, HU Jiajun®>, KONG Jiangiao’, PAN Xunran °,
ZHANG Zekun®, FENG Dejun® QU Xiaoyu ™

(1. School of Naval Architecture and Maritime, Zhejiang Ocean University, Zhoushan 316022, China;
2. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China,
3. School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: In the process of industrial circular recirculating aquaculture, solid wastes will greatly harm the farmed
fish. Improving the self-cleaning ability of the recirculating aquaculture tank is an effective way to remove the
solid wastes in the recirculating aquaculture tank. The self-cleaning ability of recirculating aquaculture tank refers
to the process of automatically collecting solid wastes to the center of the tank by adjusting the water flow in the
tank. A series of indoor experiments have been conducted to study the effect of water inlet angle on the self-clean-
ing ability of the recirculating aquaculture tank, and the particle imaging velocimetry (PIV) is used to measure the
flow field. In the test, a total of 9 cases of different setting angles of the inlet pipe were designed for the circular
tank with a symmetrical dual water inlet mode. A camera set directly above the tank is used to record the collec-
tion process of the solid wastes under different cases. By analyzing the movement process of the solid wastes and
the amount of residual solid wastes in the tank, the effect of the setting angle of the inlet pipe on the solid waste
collection process and self-cleaning ability in recirculating aquaculture tank have been quantified. The PIV system
was used to measure the flow field in the water layer of 1, 2, 10, 19 cm from the bottom of the tank. By analyzing
the flow pattern, resistance coefficient, velocity uniformity coefficient and other hydrodynamic parameters of the
recirculating aquaculture tank, the mechanism of the setting angle of the inlet pipe on the solid waste collection
process and self-cleaning ability in the recirculating aquaculture tank is clarified. The results show that: the setting
angle of the inlet pipe obviously affects the self-cleaning ability of the recirculating aquaculture tank, and the self-
cleaning ability firstly increases and then decreases with the increase of the setting angle. The self-cleaning ability
of the recirculating aquaculture tank shows good performance under the cases of 45° and 50°; the setting angle of
the water inlet pipe affects the self-cleaning ability of the recirculating aquaculture tank by affecting the velocity
magnitude and flow pattern in the bottom water layer. The velocity magnitude rate determines whether the solid
waste can be picked up, and the flow pattern determines whether the solid waste can be collected to the water out-
let. Therefore, in aquaculture practice, it is recommended to set the angle of the inlet pipe of the tank similar to the
research in this article to 45° to 50° working condition to improve the self-cleaning ability of the recirculating

aquaculture tank and improve the comprehensive performance of circulating aquaculture.
Key words: self-cleaning; inlet pipe; inlet angles; hydrodynamic characteristics; solid waste collection
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