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Fig.1l. Experimental setup.
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Table 1. Reaeration coefficients and hydraulic factors (uniform flow)

Q(/s) I H(em)  V(em/s) Fr t(C) ko (t°C 1/h)  k2(20°C 1/h)
3.0 1/50 1.12 67.0 2.02 15.4 9.67 10.90
1/50 1.05 71.4 2.23 10.6 9.70 12.50
1/70 1.29 58.1 1.64 13.7 6.13 7.24
1/150 1.48 50.7 1.33 12.2 7.40 9.10
1/600 2.49 30.2 0.61 12.2 2.70 3.30
1/900 2.74 27.4 0.53 18.2 3.90 4.00
5.0 1/25 1.24 100.8 2.89 14.6 20.86 24.12
1/50 1.67 74.9 1.85 18.1 14.75 15.46
1/50 1.45 86.2 2.29 11.4 9.00 11.30
1/70 1.85 67.6 1.59 15.0 10.67 12.12
1/150 2.01 62.3 1.40 10.8 7.60 9.70
7.5 1/25 1.76 106.5 2.57 13.7 15.06 17.80
1/50 2.21 84.8 1.82 14.0 15.94 18.68
1/70 2.35 79.8 1.66 11.3 12.01 15.16
10.0 1/25 2.08 120.2 2.66 13.2 11.92 14.30
1/50 2.72 91.9 1.78 14.1 15.42 18.04
1/70 2.96 84.5 1.57 13.0 5.41 6.53

Q: Discharge [: Channel slope
t . Water temperature

H: Depth V: Velocity Fr: Froude number
ks : Reaeration coefficients
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Fig.2. Relation between reaeration coefficient and
hydraulic factors (uniform flow).
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jump.
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Table 2. Reaeration coefficient and hydraulic factors (hydraulic jump)

Q(/s) I Hi(em) Vi(em/s) Fr, t(C) k(tT1/1) k(20T 1/1)
3.0 1/50 1.18 63.5 1.87 14.7 0.018 0.021
1/70 1.32 56.8 1.58 14.3 0.032 0.023
5.0 1/25 1.38 90.6 2.46 11.5 0.029 0.036
1/50 1.72 72.7 1.77 11.4 0.022 0.028
1/70 1.86 67.2 1.57 12.6 0.037 0.045
7.5 1/25 1.78 105.3 2.52 12.8 0.026 0.031
1/50 2.28 82.2 1.74 13.0 0.019 0.023
1/70 2.51 74.7 1.51 13.1 0.041 0.049
10.0 1/25 2.33 107.3 2.25 13.2 0.036 0.043
1/50 2.9 84.5 1.57 13.1 0.057 0.069
1/70 3.18 78.6 1.41 13.7 0.067 0.079
20.0 1/25 4.02 124.4 1.98 12.2 0.202 0.249
1/50 4.91 101.8 1.47 12.7 0.082 0.100
1/70 5.32 94.0 1.30 12.0 0.062 0.077
30.0 1/25 5.43 138.1 1.89 12.3 0.028 0.034
1/50 6.41 117.0 1.48 13.5 0.086 0.102
1/70 6.75 111.1 1.37 12.6 0.149 0.181

Q: Discharge 1:Channel slope Hj:Depth V;: Velocity Fri: Froude number
t : Water temperature Kk;: Reaeration coefficients
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Fig.4. Relation between reaeration coefficient and Fig.5. Relation between reaeration coefficient and
Froude number (hydraulic jump). specific energy (hydraulic jump).
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Table 3. Comparison of reaeration potential of hydraulic jump with that of uniform

flow.
Q(l/s) I Fr; kj(1/1)  Ti(sec) Ly(m)  Ta(sec)  Lz(m)
3.0 1/70 1.58 0.023 7.6 4.34 16.5 5.24
5.0 1/70 1.57 0.045 9.4 6.33 20.2 7.63
7.5 1/70 1.51 0.049 11.1 8.32 22.3 9.86
10.0 1/70 1.41 0.069 12.5 9.83 22.4 11.33
20.0 1/70 1.30 0.100 17.0 15.95 26.7 17.82
30.0 1/70 1.37 0.181 19.9 22.16 34.0 25.25
Q: Discharge k;: Reaeration coeffients of hydraulic jump
I: Channel slope Fri: Froude number in front of hydraulic jump
T,,L;: Flow time and length in front of hydraulic jump
T2,Lo: Flow time and length in back of hydraulic jump
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Summary

Recently, in public water body, conspicuous water pollution has been prevailing. The self purification

mechanism in a water basin makes it possible to clarify such water pollution. But in this occasion, in order to

carry out the biochemical decomposing and nitrification of nitrogen, the presence of oxygen is indispensable.
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Accordingly, unless the amount of oxygen supplied from atmosphere exceeds that of oxygen consumed, it be-
comes impossible for purification to go on. In this study some experimental examinations were made in order
to clarify the relation between the rate of atmospheric reaeration and hydraulic factors of the open channel.
The main findings in the present study can be summarized as in the following:

1. Under a uniform flowing, the relation between reaeration coefficients and hydraulic factors of open
channel can be expressed by eq. (10). But this it is meant that a production of bulky reaeration can be
brought out by making the channel depth shallower and the flowing velocity in the channel faster.

2. Reaeration coefficients derived from atmosphere through hydraulic jump can be expressed by eq.(12).
This is to say that reaeration from atmosphere increases in proportion to the increasing of the specific energy
in front of hydraulic jump and discharge. In practical channel in which both discharge and specific energy are
quite prominent, production of bulky reaeration may be expected.



