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Effects of Paddle Wheel on Water Circulation in
Shrimp Culture Ponds

Yoon-Ho Kang*

Yosu National University Business Incubator, Yosu National University, Yosu 550-749, Korea

To study the effect of paddle wheel on water circulation, velocity components were measured in
shrimp ponds both along the longitudinal direction from a single paddle wheel and at 25 grid points
of two ponds, which have mean water depth of 1.2 m and aspect ratio (length/width) 1.05 and 0.68,
respectively. An analysis of factors related to water quality and circulation showed that i) a single
paddle wheel has an effective distance of 33 m for de-stratification, 16 m for particulate suspension
and 25 m for removal of organic material, dispersion of DO and prevention of bed sediment disturbance
and ii) with doubling the number of paddle wheels at the pond corners, the flow speed increased
by 13 % over the ponds, while it reduced by 8.5 % around the pond centres. Contrary to expectation,
increasing the number of paddle wheel did not generate strong circulation around the pond centre

and improve water quality.
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. 1. Map showing the study area.
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Fig. 2. Schematic diagram of shrimp culture ponds.
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Fig. 3. Front and side views of paddlewheel aerator.
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Fig. 4. Location of flow measurements and paddle-
wheels on B culture pond.
(flow-square; paddlewheel-circle; unit-m).
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Fig. 5. Velocity measurements along longitudinal direc-
tion from a single paddlewheel.
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Fig. 6. Flow vector diagram of pond A with 2 paddle-
wheels running.
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Fig. 7. Flow vector diagram of pond A with 4 paddle-
wheels running,
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Table 1. Flow measurements (cmfsec) in pond A with
both 2 and 4 running paddle wheels

Periphery Centre Total
range mean  range mean Inean
2PWs 75--192 137 24~ 67 47 10.2
4 PWs 94-325 197 24~103 4.5 11.8.
Change
rate(%) 30.5 -4.4 13.5
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Fig. 8. Flow vector diagram of pond B with 2 paddle-
wheels running.
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Fig. 9. Flow vector diagram of pond B with 4 paddle-
wheels running,.

Table 2. Flow measurements (cmy/sec) in pond B with
both 2 and 4 running paddle wheels

Periphery Centre Total
range mean range mean nean
2PWs 104~274 163 22~ 77 6.1 12.7
4 PWs 13.0~30.7 214 20~131 54 14.6
Change
rate(%) 23.8 -12.5 13.0
s 0|9tk F 7kA] 73 9ol Thel Hlzatod B Az W A

oA -2 238% FPslR o), oA 2ely 125
% Z&S A AAE 2= 13.0% F7Fslele (Table 2).
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