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Fig.2 Arrangement of the aerator heads
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Fig.3 Flow chart of the main control circuit
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Fig.4 Flow chart of remote control circuit
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Fig.5 Flow chart of the DO measurement system
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Fig.6 Flow chart of the intelligent aeration system
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Fig.7 Circuit diagram of the photocell velocimeter
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Tab.1 Dissolved oxygen concentration at each of the 16 monitoring points (four depths at each site)
st (7] A B C Dy DO, Ay By Cs D, DO,
10 : 00 6.45 6.45 6.45 6.45 6.45+0 6.05 6.05 6.05 6.05 6.054+0
10 : 10 6.75 6.74 6.72 6.73 6.74+0.01 6.35 6.34 6.36 6.35 6.35+0.01
10+ 20 6.95 6.93 6.93 6.93 6.94+0.01 6.55 6.54 6.57 6.54 6.55+0.01
10 : 30 7.1 7.11 7.11 7.13 7.114+0.01 6.7 6.72 6.73 6.73 6.7240.01
10 : 40 7.15 7.17 7.14 7.16 7.16£0.01 6.75 6.74 6.76 6.74 6.75+0.01
10 : 50 7.19 7.21 7.18 7.18 7.19£0.01 6.79 6.78 6.78 6.79 6.79+0.01
11 : 00 7.21 7.23 7.22 7.2 7.227+0.01 6.8 6.81 6.81 6.8 6.81+0.01
11 : 10 7.23 7.23 7.23 7.22 7.237£0.01 6.81 6.82 6.82 6.81 6.8240.01
11+ 20 7.24 7.24 7.24 7.24 7.24+0 6.83 6.83 6.83 6.83 6.8310.01
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10+ 20 6.25 6.27 6.23 6.22 6.24+0.02 5.95 5.95 5.93 5.94 5.94+0.01
10 = 30 6.42 6.45 6.41 6.41 6.42+0.02 6.1 6.12 6.13 6.12 6.1240.01
10 = 40 6.45 6.47 6.46 6.44 6.46+0.01 6.15 6.15 6.14 6.15 6.15+0.01
10+ 50 6.49 6.49 6.48 6.48 6.49+0.01 6.19 6.19 6.17 6.18 6.18+0.01
11 : 00 6.51 6.51 6.5 6.51 6.51+0 6.2 6.21 6.2 6.2 6.2+0
11: 10 6.52 6.52 6.52 6.52 6.5240 6.22 6.22 6.22 6.22 6.2240
11+ 20 6.52 6.52 6.52 6.52 6.52+0 6.23 6.23 6.23 6.23 6.23+0
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Development and Testing of an Automatic Aeration Device in

Large Water Body Based on Solar Energy
MAO Hai-tao"?, WANG Zheng-cheng', WANG Xiao-ju'*, HUANG Hai-jun', LIU Yang"

(1.Civil engineering institute of Chongqing Three Gorges University, Wanzhou 404100,P.R.China;
2.School of Water Resources and Hydropower Engineering, Wuhan University,
Wuhan 430072,P.R.China;
3.College of Environment, Hohai University, Nanjing 210098,P.R.China;
4.College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University,
830052, P.R.China)

Abstract: A decrease in dissolved oxygen (DO) accompanies deteriorating water quality in reservoirs and

Urumaqi

lakes. Mechanical aeration is the traditional means of mitigating hypoxia and, while effective, it is expen-
sive, requires an external power supply and stationary aeration can result in low oxygen transfer efficiency.
In this study, we developed an automatic aeration device, based on traditional mechanic aeration, and test-
ed its effectiveness. Unlike the traditional aerators, this new automatic aeration device is powered by solar
energy rather than an external energy supply. In addition to a solar photovoltaic power system, the aera-
tion system includes a DO measurement system, an intelligent aeration system and an automatic drive,
The aeration rate is controlled by an intelligent aeration system coupled to the DO sensors. An automatic
driving system moves the aerator toward low DO water and increases the area and efficiency of oxygen
transfer. Aerator testing showed that the DO concentration at different depths in the large water body
clearly increased and the DO level was more uniform at different depths. Within 80 min, the dissolved oxy-
gen at four water depths (1 m, 2 m 3 m, 4 m) increased by 0.79 mg/L, 0.78 mg/L, 0.77 mg/L and
0.78 mg/L, respectively. Aeration also reduces TP and TN and thus can reduce nutrient levels as well as
increasing DO in fishponds. Finally, using the automatic aerator increased fish growth rate by 35.3% for
common carp and by 31.2% for silver and big head carps. This research and demonstration project helps
address both the hypoxia and pollution problems in large water bodies and can increase aquaculture produc-
tion.
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