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Fig. 1 Verification result of grid independence

(a) location of monitoring point, (b) comparison diagram of velocity of

different mesh model.

FRIH I RGN ERIKARTIGEIR 3t N K AR T e iz Bl 9F
FEHL RO TR B, FEIE IR IE B 20 min K44I B
FEARFEE T, FIH Vectrino 7 27 22 3% i 4 2 ik
A RIS BT B SR AT I A R —
A SR O PN D) T, 7R R IR & B
h,=0.01 m RbHEA 7B W Ry At X LE A B S 5
R ABE AL v IR B N I A A O, R R
PEADL 8 S 5 S 2 SR LA vy (B 0 —0.4m Ab A
) bR AEUE— b e i A 3L

BUEBA SRS S0 45 Ry & B H A AR
A8 AR, 3 it Py A 00 3 4 A 3 — 3,
W A X R ZE I TE 10% LAY (K] 2-b), Xk
BB T S, BB G 3 . SHR E A,
FE R IR R oK, AT IR T 55 58 M i g e
5%

1.3 FRIEMEREST
ENEAYE A E i GOES TR EwBIAEI VRS

R E K7 2: 2 E /) sponsored by China Society of Fisheries

1.1

0.9 + .
08 1 \:ﬁf

0.7 ¢
0.6 +
0.5 f
04 r
0.3 r
02 r —a— FES R numerical test model result
0.1 | —e— SEGZESL physical test model result

S /(m/s)
velocity

-0.4 -0.2 0 0.2 0.4
FE A0 PR 2 /m
distance from the center of a culture tank
(b)
El2 HBIIFERE
(a) VVBEBIRI SIS 1], (b) W BE S50 5 HAE 0L 45 S X L T
Fig. 2 Model verification results

(a) diagram of physical model test, (b) comparison of physical test and

numerical simulation results.
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Fig. 3 Schematic diagram of model and meshing
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Fig. 4 Schematic diagram of inlet-diagram ratio of
arc wall single tube tank

C. the distance from the center of the jet tube to the tank wall, B. the dis-

tance between straight edges of the tank.
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Fig. 5 Variation of flow velocity in aquaculture tank
under seven inlet conditions

(a) average velocity in aquaculture tank under different inlet conditions,
(b) average velocity at optimal angle with different inlet-diameter ratios,

C/B. inlet-diameter ratio.
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Fig. 6 Variation of UCs, in aquaculture tank under

seven inlet conditions
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Fig. 7 Characteristic map of aquaculture tank flow field with inlet-diameter ratio=0.09 and different jet angles
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Fig. 8 Flow field diagrams and flow line diagrams of seven intake conditions

(a) vectorgraph, (b) streamline diagram.
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Fig. 9 Isograms of of seven intake conditions
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Fig. 10 Comparison of vorticity distribution under seven intake conditions
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Numerical study on optimization of inlet system of square arc angle
aquaculture tank based on flow pattern

HU Yixuan', LIU Ying', REN Xiaozhong', LIMeng', BI Chunwei’

(1. Key Laboratory of Environment Controlled Aquaculture, Ministry of Education, Dalian Ocean University, Dalian 116023, China,
2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: The aquaculture industry is now in a state of changing, from traditional to modern, from extensive to
accuracy aquaculture, with Recirculating Aquaculture System as a creative and efficient aquaculture model. In
order to investigate the effects of inlet system optimization on the internal flow field characteristics of aquaculture
tanks, analyzes the hydrodynamic features of aquaculture tank applying different inlet structure layout, so as to
provide a theoretical basis for the inlet structure design of Recirculating Aquaculture System.Under the applica-
tion of Computational Fluid Dynamics simulation (CFD), a three-dimensional numerical turbulence model of the
square arc angle aquaculture tank was constructed. The single tube inlet system was located in the middle of the
arc wall of the aquaculture tank (hereinafter referred to as: arc wall single tube), and adjusted to various inlet-dia-
meter ratios (parameter C/B, the ratio of the horizontal distance C from the center of the jet tube to the tank wall, to
the length B on the shorter side of the tank) and different jet angles to study the flow field characteristics in the
tank system. From the experiment it is found that the internal flow field features of single tube aquaculture tank are
significantly affected by the inlet angle and diameter ratio of the inlet system, and the optimized jet angle of each
inlet diameter ratio of square arc angle aquaculture tank differs with each other. The layout of the inflow system of
the aquaculture tank involves the two parameters of inlet diameter ratio and jet angle in a comprehensive way, and
make sure them are matching. According to the relative inflow distance data, the results show that with the
increase of inlet diameter ratio, the optimal average velocity curve of water body first increases and then decreases.
When the inlet diameter ratio is 0.09 and the jet angle is 25°, the velocity is the maximum. The optimal angular
velocity of inlet diameter ratio 0.09 is about 28.13% higher than that of inlet diameter ratio 0.01. When the relative
inflow distance reaches 0.07-0.11, the uniformity coefficient reaches the peak value when the jet angle is 25°.
According to the comprehensive analysis of the internal flow velocity, flow field uniformity and internal character-
istic diagram of the flow field in the aquaculture tank,under the condition that the inlet diameter ratio C/B=0.07-
0.09 and the jet angle is 25°, the internal flow pattern of the aquaculture tank is generally better than other work-
ing conditions, the flow environment of the aquaculture tank achieves the best, and the correstanking flow condi-
tions accommodate the needs of Recirculating Aquaculture System better, reducing energy consumption and build-
ing a steady flow system. This research will provide a basis for influent system of Recirculating Aquaculture Sys-
tem designing and the optimization of its flow field features.

Key words: aquaculture tank; water inlet system; computational fluid dynamics; flow field characteristics
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