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Fig. 1 Experimental setup
(a) schematic diagram of aquaculture tank, (b) photo of submersible flow propeller model, (c) impeller model, (d) waste collection test photos. 1. outfall,
2. submersible flow propeller, 3. blower wheel, 4. waterproof motor, 5. rigid coupling, 6. flange, 7. 304 stainless steel plate, 8. support frame, 9. stainless
steel bars, 10. protractor, 11. aluminum trolley. The perpendicular bisector pattern: d1 is the distance between the midpoint of the impeller axis of the
flow propeller and the nearest pool wall, a1 is the length of the long side of the octagonal culture tank; the diagonal pattern: d2 is the distance between
the midpoint of the impeller axis of the flow propeller and the nearest short side, a2 is the distance between the sewage outlet of the octagonal aquacul-

ture tank and the nearest short side, 6 represents the direction of the impeller axis and the wall of the aquaculture tank (dotted line in the figure). unit: cm.
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Fig.2 Original photo of waste distribution under different deployment angles (6)
Water flow direction is counterclockwise, the same below. d/a=1/4, (a) 6=0°, (b) 6=10°, (c) 6=20°, (d) 6=30°, (e) 6=40°, (f) 6=45°, (g) 6=50°, (h) 6=60°,

(i) 6=70°, (j) 6=80°, (k) 6=90°.
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Fig.3 Maximum relative distance of waste from the
centre of tank under different deployment angles (6)
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Fig. 4 Original photo of waste distribution under different installation distance ratios (d/a) in

the perpendicular bisector pattern
(a) 0=30°, d/a=0; (b) 6=40°, d/a=0; (c) 6=45°, d/a=0; (d) 6=50°, d/a=0; (¢) O=30°, d/a=1/4; (f) 0=40°, d/a=1/4; (g) O=45°, d/a=1/4; (h) 6=50°, d/a=1/4;
(i) 6=30°, d/a=1/2; (j) 6=40°, d/a=1/2; (K) 6=45°, d/a=1/2; (1) 6=50°, d/a=1/2, the same as Fig. 6.
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Fig. 5 Maximum relative distance of waste from
the centre of tank under different installation

distance ratios (d/a) in the perpendicular bisector pattern
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Fig. 6 Original photo of waste distribution under different installation distance ratios (d/a) in the diagonal pattern
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Fig. 8 Original photo of waste distribution under different numbers of flow propellers
n. the number of flow propellers. (a) 8=40°, n=1; (b) 6=40°, n=2; (c) 6=40°, n=3; (d) 6=40°, n=4; (e) 0=45°, n=1; (f) 6=45°, n=2; (g) 6=45°, n=3; (h)

0=45°, n=4; (i) 6=50°, n=1; (j) 6=50°, n=2; (k) 0=50°, n=3; (1) 6=50°, n=4.
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Fig. 9 Maximum relative distance of waste from

the centre of tank under different number of propellers
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Fig. 10 Original photo of waste distribution of two propellers with different deployment angles in

perpendicular bisector pattern
d/a=1/4, (a) 6=20°, (b) 6=30°, (c) 6=40°, (d) 6=45°, (e) H=50°, (f) 6=60°, (g) H=70°, the same as Fig.11.
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Fig. 11 Original photo of waste distribution of two propellers with different deployment angles in the diagonal pattern
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Waste collection performance of the octagonal aquaculture tank driven by
submersible flow propellers

WU Yanfei ', ZHANG Qingjing >, GUI Fukun', ZHANG Zekun ®,
CHEN Qinglong *,  FENG Dejun "
(1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China,
2. Beijing Key Laboratory of Fishery Biotechnology, Fisheries Science Institute,
Beijing Academy of Agriculture and Forestry Sciences, Beijing 100068, China;
3. School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China;
4. Ocean Engineering College, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: In order to explore the characteristics of waste collection in the octagonal aquaculture tank under the
action of submersible flow propellers, this paper uses the method of physical model test to study the different
deployment angle ¢ and the installation distance ratio d/a of the submersible flow propellers (the perpendicular
bisector pattern: d1 is the distance between the midpoint of the impeller axis of the propeller and the nearest tank
wall, al is the length of the long side of the octagonal culture tank; the diagonal pattern: d2 is the midpoint of the
impeller axis of the propeller and the nearest short side, a2 is the distance between the sewage outlet of the octa-
gonal aquaculture tank and the nearest short side), the number of flow propellers n and the influence of the layout
mode on the collection of waste in the octagonal aquaculture tank. In the experiment, a high-definition camera was
used to record the distribution of waste in the culture tank, and MATLAB was used to analyze and calculate the
distance between the waste and the center of the tank. In the test, by comparing the maximum value of the distance
between the waste and the center of the tank under different working conditions, the pros and cons of the waste
collection performance of the aquaculture tank were measured. The results show that the deployment angle 6 of the
submersible flow propeller, the installation distance ratio d/a, the number of flow propellers n and the arrangement
mode all affected the effect of the accumulation of waste in the aquaculture tank; when the deployment angle 6 of
the device was 45°, the waste collection effect was the best, and when the deployment angle 6 was greater than
70°, with the increase of the layout angle, there would be dead corners of waste collection around the octagonal
aquaculture tank, the distance between the residual bait and the feces from the center of the sewage outlet
increased, and the degree of feed dispersion also become larger; under the working conditions of 30°, 40°, 45°, and
50°, the effect of waste accumulation gradually increased with the increase of the installation distance ratio d/a.
When the installation distance ratio is 1/2, the waste collection effect is the best. The waste collection performance
of the aquaculture tank increased with the increase of the number of submersible flow propellers, especially when
the number of submersible flow propellers increased from 1 to 2. However, after the continuous increase, the waste
collection performance was no longer significantly improved. Under equal conditions, the waste collection per-
formance of the aquaculture tank in the diagonal layout mode was obviously better than that in the perpendicular
layout mode. The research results can provide basis and guidance for the layout of submersible flow propellers in
octagonal aquaculture tanks.

Key words: octagonal aquaculture tank; physical model; hydrodynamics; submersible flow propeller; layout con-
figuration; waste collection
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