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Research on performance of cavitation jet equipment for
deep-water cage cleaning
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Abstract: To study the cleaning mechanism and influence factors affecting of fouling organisms attached to cage net, we applied
numerical simulation method and prototype testing to investigate the biofouling removal rate of cleaning equipment with different in-
let pressures and nozzle diameters, and then explored the biofouling removal mechanism of aquaculture net cage under the action of
cavitation jet. The numerical simulation results show that the maximum gas volume fraction of nozzle showed an increasing trend
when the nozzle diameter was 0.6—1.0 mm under rated flow, and the maximum gas volume fraction value of d=1.0 mm nozzle was

37.5%. The flow velocity of the jet 40 mm away from the nozzle outlet decreased by 85.57%—96.98%, and the velocity of the nozzle
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decreased significantly in submerged environment. Further water tank cleaning test results show that when the input pressure was

18.8 MPa and the diameter value of nozzle was 0.8 mm, the largest cleaning rate of aquaculture nets of the cleaning equipment was

79.76%. The shellfish fouling organisms mainly fell off in the form of shell breaking under the impact of cavitation jet of cleaning

equipment. After the cleaning, most of the residues was the soft foot silk tray of shellfish with strong adsorption. The soil on the sur-

face of the net was completely removed and presented the primary color of the breeding net.

Key words: Cleaning equipment for aquaculture net; Cleaning performance; Deep-water cage; Computation fluid dynamics (CFD);

Flume tank experiment
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Figure 1  Sketch of net washing equipment of deep-water cage

1. Rotating cleaning dish; 2. Protective cover; 3. Current diverter of three way; 4. Nozzle; 5. Rotary joint; 6. Propeller
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Table 1 Performance parameters of net washing equipment

TERESEL HfE
Performance parameter Value
TAEE S Working pressure (P;,)/MPa 0~20
HiFE TR Rated power (P)/kW 18
i fik Rate of flow (Q)/(L'min ') 50
RSF Size/mm 700x400%300
W2TESAE T Thrust of propulsor (T)/kgf 9.8
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Figure 2 Schematic diagram of controller
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Figure 3 Net hanging board

a. Control group of hanging; b. Net hanging board after
fouling organisms attached
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Figure 4 Test conditions of hanging plate cleaning
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Figure 5 Grid generation of computing area
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a. Hanging board of net before cleaning test; b. Hanging board of
net after cleaning test
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Table 2 Test parameters and results of net washing equipment
N % ZH
Lﬁgﬁéﬁ;& /Eﬁj Group
Test parameter 1 2 3 4 5 6

I 4% Nozzle diameter (d)/mm 0.6 0.6 0.8 0.8 1.0 1.0
TAEHARFE S Primary flow pressure (P)/MPa 1880 1880 1642 1642 1200  12.00
A3l 4554 5 Rotating speed of cleaning dish (w)/(rmin ') 112.0 112.0 88.0 88.0 30.8 30.8

HEAR S VERTF Quality of hanging board before cleaning (M, )/kg

FEMR Tk 5 HARUTi i Quality of hanging board after cleaning (M,)/kg

1.87 1.68 1.86 1.52 1.80 1.96

1.38 1.23 1.03 0.93 1.56 1.63

HARBIIEHE GG Bt Quality of hanging board after thorough cleaning (Ms)/kg 0.81 0.88  0.80 0.80 0.81 0.92

R3 EMBERRBERITE

Table 3 Calculation of test results of hanging board cleaning

Bzt
Item

2% Group

1 2 3 4 5 6

J# Current speed (v)/(m-s )

354 354 230.81 230.81 127 127

LBRIGHAEY) R B Mass of removing fouling organisms/kg 049 045 0.83 0.59 024 033
ZBRHAR A Y2 0.47 0.71 0.285
Average mass of removing fouling organisms in hanging board (m)/kg

HA 54 W) i Mass of fouling organisms in hanging board (M)/kg 1.06  0.80 1.06 0.73 099  1.04
HME A Y)Y i Average mass of fouling organisms in hanging board (37)/kg 0.93 0.89 1.015
15144 5% Removal rate of fouling organisms(17)/% 50.54 79.76 28.08
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P,=18.8 MPa; d=0.6 mm
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Figure 9 Velocity nephogram of nozzle
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