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Flow Characteristics of the Artificial Upwelling Structure
by Porosity Change
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Abstract — Artificial upwelling structure has been set up in sea mount. Bottom water can upwelling euphotic zone.
Plentiful nutrient included in bottom water could not only enhance primary production but also expect food chain
reaction and gathering fish. This study explain flowing features subject to porosity changes according to the mate-
rial and shape of artificial upwelling structure. As a result, the upward flux is getting decreased while the porosity
is increasing. And it figured out when the upward flux was decreased, the downward flux was also decreased.
Futhermore, it was confirmed that the best efficiency of upwelling flux was shown up when the porosity was 10%
according to the volume of artificial upwelling structure in case of 20% of porosity, it also has a good efficiency in
comparison with impermeable artificial upwelling structure. Therefore, to build the artificial upwelling structure, It
is encouraged to design it less than 20% of porosity for the best performance.
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Fig. 1. Boundary conditions.
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(a) Schematic diagram of flow characteristics by
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Fig. 2. Flow characteristics by artificial upwelling structure.
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Table 1. Upwelling efficiency according to the porosity changes

Porosity Upward flux Downward flux Total Upwelling flux TJ/S,
(%) (m’/s) -
0 5045.28 4440.41 604.87 0.09
10 4023.83 2483.17 1540.66 0.26
20 2202.42 1651.88 550.54 0.11
30 1530.01 1445.48 84.53 0.02
40 1531.13 1555.83 -24.70 -0.01
50 1088.17 1177.48 -89.31 -0.03
60 686.79 830.99 -144.20 -0.06
70 321.65 570.55 -248.91 -0.13
80 135.12 305.87 -170.75 -0.13
90 28.08 66.93 -38.85 -0.06
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