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Fig. 1 Photography and diagram of the land-based circular tank
a. Photography of the land-based circular tank; b. Dimensional and structural diagram of the circular tank;

c. Schematic diagram of the airlift water jet configuration.
The red circle in fig.1a indicates the placement of the airlift water jet.
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Fig. 2 Size diagram of airlift water jet
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Fig. 3 Photography of the three-dimensional slide rail system for flow measuring
A: fastening bolt; B: acoustic doppler velocimetry; C: sliding sleeve; D: iron rod.
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Fig. 4 Schematic diagram of airlift water jets deployment
D552 e, ACBIEGE A JH (B 77 6 1) %o R 14 % 2%

AT AL B TARREAT T it AR T
Wi S AR A a5 s, DA n=2

(R 3 T A 1, 8 o [t 2 T — > A K 3 e AR
gy 4 ZcDEEZe, It 20 AN S R TR I X
SR A B B0 B 1 00 A B A5 454 18 3t 19 S
OYARIE DL, R0 AT 1L B I KL IR SR HE K 2R
BATIRAS, BRI s AR e M o o FH 28 004 ) 1 3
U RT TR KA . K R KALIF IS 29 20 min (4
TSR LE A A T 00T B S5 KK AR B ] 5 1 v
T 2 min, BORITA TOLHKIRTE 20 min J5 44
FeRaE), FEFREE M N KA RR S, [ 4 A6 SN A
2 L) ADV JRE IR, i FHEEZN ADV 5
EICAH N BAHERE, FTIF IS B Vectrino
Plus 4, 785 M: e & b 6 R 500 R4 2 80,
B e T 06 BEAT 8RR 4E . ADV 7E 32 Hz RAEEHI R
AR AR 60 s BHK, BRASRAE SRS
1800 A = Ae s B, — 4RI SAH, K
A 5 IR — ALk

Pl 5 AN [ A i T AT 0 A

PR N ZE S A7 o AR 2t PO A BRI K B8 4 n=2. 3. 4. 6. 8. 10. 12, M fRE ADV WAL AL
Fig. 5 Measurement point distribution diagrams under different deployment quantities
The pictures from left to right respectively represent the number of airlift water jets arranged in the tank n=2, 3, 4, 6, 8, 10, 12. The
black dots represent the ADV measurement points.
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Fig. 6 Flow field characteristics of each water depth in the aquaculture tank under condition with the deployment angle of 0°
a. Flow field cloud map of each water depth; b. Area proportion chart of high flow velocity zones.
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Fig. 7 Flow field characteristics of each water depth in the aquaculture tank under condition with the deployment angle of 20°
a. Flow field cloud map of each water depth; b. Area proportion chart of high flow velocity zones.
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Fig. 8 Flow field characteristics of each water depth in the aquaculture tank under under condition with the deployment angle of 45°
a. Flow field cloud map of each water depth; b. Area proportion chart of high flow velocity zones.
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Fig. 9 Average velocity in the aquaculture tank under different working conditions
The angle of deployment are a=0°, b=20°, and c=45°.
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Fig. 10  Uniformity coefficient of aquaculture tank under different working conditions
The angle of deployment are a=0°, b=20°, and c=45°.
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Hydrodynamic charicteristics of large-sized circular aquaculture tank
based on field experiments

CHEN Jianeng" 2, GUI Fukun'", FENG Dejun', NAN Hailin?, ZHOU Qixian®, ZHANG Qingjing" %, WU Yanfei’"

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

Abstract: Land-based circular tank recirculating aquaculture systems, which offer advantages such as water
conservation, environmental sustainability, and low cost, are increasingly emerging as a significant trend in
modern aquaculture. The hydrodynamic characteristics within the tank directly influence the accumulation of
residual feed and fecal matter as well as water quality fluctuations, while the airlift water jets plays a crucial role
in enhancing these conditions. A field test was conducted to investigate the hydrodynamic characteristics of a
large-scale, land-based circular tank under the influence of the airlift water jets. Three deployment angles for the
jet were evaluated, defined as the relative angle between the jet direction and the tank wall (6=0°, 20°, and 45°),
and for each deployment angle, the number of airlift water jets was varied across seven levels (n=2, 3, 4, 6, §, 10,
and 12). An acoustic Doppler velocimeter was employed to measure the velocity distribution in three distinct
water depth of the tank (located at #=30 cm, 60 cm, and 90 cm from the surface), and the hydrodynamic
characteristics were evaluated based on the average velocity (vay) and the tank uniformity coefficient (U). The
results indicated that the configuration of the airlift water jet exerts a significant influence on the flow field and
hydrodynamic properties. When 12 jets were installed at an deployment angle of 0°, a large low-velocity zone was
observed at the center of the tank. As the deployment angle increased from 20° to 45°, the area of the low-velocity
zone within the tank progressively decreased. At an deployment angle of 45°, the average velocity under each
operating condition is 0.051 m/s, and the tank uniformity coefficient is 0.29, resulting in the most uniform flow
field distribution and a markedly expanded high-velocity zone within the tank. Moreover, at an deployment angle
of 45°, when the number of airlift water jets exceeded two, further variations in jet count did not produce a
significant impact on the flow field distribution. In summary, the installation angle exerts a more pronounced
effect on the flow field within the tank than variations in jet count, and these findings offer a theoretical basis for
optimizing the configuration of airlift water jets in large-scale circular aquaculture tanks.

Key words: land-based circular aquaculture tank; airlift water jets; hydrodynamic characteristics; average velocity;

uniformity coefficient
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