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Experimental study on effect of aeration on dissipation process of supersaturated dissolved oxygen//WANG
Yunyun' , LIU Shengyun®, YANG Huixia' , YAO Yuanbo', LIANG Jiajia' , YANG Ling' (1. College of Civil Engineering,
Guizhou University, Guiyang 550025, China; 2. POWERCHINA Chengdu Engineering Corporation Limited, Chengdu
610031, China)

Abstract: In order to promote the application of aeration technology in alleviating the influence of supersaturated dissolved
oxygen (DO), the release tests of supersaturated DO under non-aeration and aeration conditions were carried out. The
impact of aeration on the dissipation process of supersaturated DO and its related laws were studied, and the release process
and release coefficient of supersaturated DO under different aeration conditions were analyzed. The experimental results
show that the time required for DO saturation to dissipate from about 170% to about 105% under aeration conditions is less
than 11 min, while the time required under no aeration conditions is at least 240 min, indicating that aeration can
significantly promote the dissipation of supersaturated DO. The supersaturated DO release coefficient increases with the
increase of aeration rate, decreases with the increase of aeration depth, and shows a strong negative correlation power
function relationship with aeration aperture. According to the release law of supersaturated DO, the quantitative relationship
between release coefficient and aeration conditions was established. The quantitative relationship between release coefficient
and aeration conditions, model size and fluid parameters was established by dimensional analysis. By comprehensively
analyzing the two quantitative relationships, it can be concluded that the latter has smaller root mean square error and
average absolute error, higher correlation coefficients, and easier parameter acquisition, which shows that the latter is more
applicable in practice.

Key words: aeration; supersaturation; dissolved oxygen; release coefficient; quantitative relationship
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T4 Q/(m*/h) h/m d/mm k/min™! t/min T/C R’

1 0.4 0.011 240 25.7 0.990

2 0.8 0.010 260 25.3 0.993

3 1.5 0.4 0.41 0.511 5.17 25.0 0.997

4 1.5 0.4 0.51 0. 466 5.67 24.6 0.995

5 1.5 0.4 0.60 0.417 6.33 24.6 0.997

6 1.5 0.4 0.72 0.396 6.67 23.7 0.998

7 1.5 0.4 0.84 0.377 7.00 24.8 0.993

8 1.5 0.4 1.10 0.337 7.83 24.9 0.994

9 1.5 0.4 1.20 0.311 8.50 24.9 0.993

10 2.0 0.4 0.41 0.633 4.17 25.8 0.995

11 2.0 0.4 0.51 0.586 4.50 24.7 0.997

12 2.0 0.4 0.60 0.495 5.33 24.7 0.998

13 2.0 0.4 0.72 0.452 5.83 24.0 0.992

14 2.0 0.4 0.84 0.428 6.17 25.0 0.993

15 2.0 0.4 1.10 0. 406 6.50 25.1 0.995

16 2.0 0.4 1.20 0.377 7.00 25.0 0.998

17 1.5 0.8 0.41 0.417 6.33 25.9 0.991

18 1.5 0.8 0.51 0.368 7.17 24.9 0.993

19 1.5 0.8 0.60 0.317 8.33 24.7 0.995

20 1.5 0.8 0.72 0.305 8.67 24.5 0.994

21 1.5 0.8 0.84 0.288 9.17 25.1 0.995

2 1.5 0.8 1.10 0.264 10.00 25.1 0.997

23 1.5 0.8 1.20 0.244 10. 83 25.1 0.996

24 2.0 0.8 0.41 0.440 6.00 25.8 0.996

25 2.0 0.8 0.51 0.417 6.33 25.0 0.993

26 2.0 0.8 0.60 0.396 6.67 24.7 0.995

27 2.0 0.8 0.72 0.377 7.00 24.6 0.994

28 2.0 0.8 0.84 0.368 7.17 25.1 0.997

29 2.0 0.8 1.10 0.352 7.50 25.0 0.997

30 2.0 0.8 1.20 0.337 7.83 25.1 0.996
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