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Hydraulic Studies on Recirculating Aquaculture Basin

Jong-Sup LEE
Depariment of Civil Engineering, National Fisheries University of Pusan,
Pusan 608-737, Korea

A numerical experiment on the effective discharge of waste materials caused in

recirculating aquaculture basins was performed. The numerical model used in this study

was a 4-level hydrodynamic and advection-diffusion model. Flow structures and settling

processes of ss in the various mathematical model basins are discussed. The calculated

flow fields of the numerical basin corresponded well with the measured velocity in field

basin. In the cases of steep bottom slopes in 4/30, the non-dimensional tractive force(U-

/U-) which is an important parameter for the deposition pattern of waste materials was

stronger than with the mild slope one. The settling pattern of ss depended considerably

on the degree of bottom slope of basin. To concentrate deposited waste materials into the

center discharge pipe, it is useful to design a cylindrical basin with a steeply conical

bottom. In addition, to prevent movement of the deposit area away from the center, it is

necessary to locate the circulating ducts at diametrically opposed points on the basin sides.
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Schematic diagram of recirculating aquaculture
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Table 1. Computation conditions and physical parame-
ters of the flow models

Parameters Used values
Grid space AX=AY=20cm
Level height Ah=20cm X4 level
Time interval At=0.1s
Internal friction -
coefficient f=0.001
Bottom friction
coefficient £p=0.0026
Eddy viscosit; W = 2
coef chent y K=K, =0.02m"/s
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Dimension of the experimental basins(upper left:regular square type, s=4/30, upper right:regular square

type,s=2/30, lower left:octagonal type, s=4/30, lower right:octagonal type,s=2/30).

Table 2. Computation conditions and physical parame-
ters of the advection-diffusion models

Parameters Used values

same as flow model
At=05s

K=K, =0.1X AX*¥3=0.012m%5s

Grid and level
Time interval

Horizontal diffusion

coefficient

Vertical diffusion — _

coettaent K. =0.01X K. =0.00012m%s
Settling velocity Wr=001m/s
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Fig. 4. Computed horizontal velocity distribution for the octagonal type basin.
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