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Filter in a Recirculating Aquaculture System
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The suitability of a flexible fiber filter for removing suspended solid (SS) in a recirculating aquaculture
system was evaluated. This study focused on variation in the performance with a change in filtering time,
influent water quality, and filtering mode duration. The particle distribution diagram of the filter effluent
showed that the number of particles bigger than 5-8 #m decreased dramatically, and the removal efficiency
exceeded 80%. Although the removal efficiencies of SS and chemical oxygen demand (COD) were dependent
on the quality of the influent, the SS and COD concentrations of the effluent were not affected by the
influent concentrations. This was despite the deterioration if water quality after feeding in the rearing tank.
The performance of the filter was not affected by the filtering mode duration, feeding conditions, or filtering
time. The SS concentration and turbidity of the recirculating-type rearing tank were 309 and 509% lower,
respectively, than of the a non-recirculating-type rearing tank under the same operating conditions. The
flexible fiber filter was applicable to a recuculatmg aquaculture system that uses plenty of seawater, based
on its low filtering resistance (2 kgr/cm®), high flux (330m>/m*/hr), and high fine particle removal efficiency

(80%, 5-8 um).
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Fig. 1. Schematic diagram of a flexible fiber filter.
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Table 1. Design values and operating conditions of a flexible fiber filter

ltems Values ltems Values
Packing density 85 kg/m® Backwash flow rate 10 m*/day
Number of fiber 101,728 Flow rate 1,000 m*/day
Number of filament 68" Inlet -velocity 64.78 cm/s
Inner diameter 400 mm Average flux 330 m¥m?/hr
Porosity (fiber dia.) 84% Filtering duration time 2hrs, 1hr
Porosity (filament dia.) 45% Backwash 3 min 10 sec
Distribution pore dia. 8 mm Linear velocity of backwash air 223 m*m%min
Distribution pore pitch 10 mm Linear velocity of backwash water 3 m*m#min
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Fig. 2. Particle distributions in the effluent at each filtering
time (filtering mode 2 hrs).
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Fig. 3. Temporal variations of effluent SS concentration and
removal efficiency.
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Fig. 4. COD removal efficiency and effluent COD

concentration at each filtering time.

Table 2. Correlation coefficients between influent COD and
effluent COD, and influent COD and removal efficiency at
each filtering time

1 bhr

Time 5 min 10 min 30 min 1 hr 50 min
Influent COD
_effluent COD 0.51 0.16 089 -026 -0.35
Influent COD 0.88 0.87 0.92 0.96 0.83

-removal efficiency
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Table 3. COD concentrations and removal efficiencies at each
run

Run number Run 1 Run 2 Run 3 Run 4 Run 5

Influent COD (mg/L) 1.6 6.1 1.8 3.1 22
Effluent COD (mg/L) 0.9 1.0 1.2 09 1.0
Removal efficiency (%) 38.7 69.2 353 562 523
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Table 4 SS and COD removal data from various processes that applied to recirculating aquaculture system

Processes SS cop
Conc., g/m® Rem. eff, % Rem. rate, g/m’/d Conc.,, g/m®  Rem. eff., % Rem. rate, g/m’/d
EMMC
(Jung and Kim, 2004) - - - - 90-95 -
Floating Bead
(Kim et al.. 2003) 0.4-3.6 17.7-22 39.5-43.0 - - -
Foam Separator”
(Suh et al, 2002b) 7-8 - 0.13-1 30-50 - 1.1-4.7
RBC
(Suh et al, 2002a) B - - - 14.5-29.1 1700-4000
Magnetic Separation . -~ . . _ .
(Kim et al., 1999) 82-95
Flexible Fiber Filter 2) 2)
(This research) 6-8 8.5-79.7 2,800-16,800 0.9-1.2 35.3-69.2 56-2,105
N Data are based on the concentrations in the rearing tanks.
) Data are based on the real operating time except backwashing time.
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