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Computer Simulation of Flow in Stratified Reservoirs
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Stratified reservoirs such as dam form thermocline in summer, so thermocline prevent the water
in the reservoir from convecting and mixing. Therefore there are no oxygen in hypoliminion, so
to liquate out iron, manganese, nitride, and nutritious salts in lower layer. Stratified reservoirs
become more eutrophic. The quality of water become worse. As the suppression and the dissolu-
tion way of eutrophication, thermocline, and no oxygen in law layer, it is considered to be
occurred circular current in reservoirs by air-bubble plume.

It is sermorised that the Dam-A reservoir which is the object of this study will become a
eutrophic dam. Therefore, this Dam needs some air-bubble plumes. In this study, computational
fluid dynamics was applied to simulate suppression of eutrophication in the Dam-A reseirvor.
The simulation was conducted the flow patterns in order to be determined the various air-bubble
plume conditions.
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: Comparison points of water temperature
: Points established the air bubble plume

A-1~G-1 : Surface of water : 0 [m]
A-2 ~ G-2 : Depth of water : 5[m]
D : Depth of water : 10 [m]
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Fig. 2 Mesh figures of 2 air bubble plumes establishment condition analysis

m : Comparison points of water temperature
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A-1~ G-1 : Surface of water :0 [m]
A-2 ~ G-2 : Depth of water : 5[m]
D : Depth of water : 10 [m]
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Fig. 3 Mesh figures of 3 air bubble plumes establishment condition analysis
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Fig. 4 Rough sketch of air bubble plume establishment
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Fig. 5 Rough sketch of air bubble plume establishment
(3 air bubble plumes condition)
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Tablel The results of the
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measurment condition Initial water
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water temperature water temperature

Depth [m] () Depth [m] ()
0 28 0~1 28

2 27 1~2 27.5
4 19 2~3 27
6 17 3~4 23
8 17 4~5 19
10 13 5~6 18
12 13 6~8 17
14 13 8~9 15
20 13 10~20 13
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Fig. 6 Velocity vectors (Condition 1)
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Fig. 7 Temperature Contours (Condition 1)
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