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Reproducibility of Reaeration in Sewer using Batch Reactor Test
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ABSTRACT : The microorganism decomposition experiment of sewage in the underground sewer has the limit of experiment condition
and time. The way to reproduce the microorganism decomposition in the underground sewer was studied using batch reactor setting
up the DO as a limiting condition. The DO concentration in the sewer is controlled by reaeration. It is possible to obtain correlation
between flow condition and reaeration coefficient through the reproduction of reaeration phenomenon by controlling the flow condition
in the sewer using this phenomenon. And it is possible to set the flow condition and agitation intensity (velocity gradient) that has
the same reaeration coefficient using the correlation between the reaeration coefficient with the flow condition and reaeration
coefficient with the agitation intensity. The circumstances in the sewer system was reproduced using batch reactor setting up the DO
as a limiting condition from these results.
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Fig. 1. Schematic diagram of the reaeration reactor
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Table 1, Velocity gradient according to the mixing velocity
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Coefficient of viscosity (1)

1.04x10™ kgsm™

Reactor volume (V) 2L

Coefficient of drag of paddle moving 19

perpendicular to fluid (Cp)
Input Cross-sectional area of paddles (Ap) 0.0009 m”

Mass density of fluid (p) 998.2018 kgm™

Mixing velocity (rpm) 50 100 150 200 250 300

Relative velocity (ms™) 0.1021 0.2041 0.3062 0.4082 0.5103 0.6123
Output Velocity gradient (S'l) 21 60 109 168 235 309
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Fig. 2. Correlation between mixing velocity and velocity gradient
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Table 2. Results of measuring the reaeration coefficient in the velocity gradient of 21 s

Velocity gradient (s™) 21
Temp. (C) 20
Elapse time (min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 0.71 0.99 1.29 1.59 1.92 2.2
Reaeration coefficient (hr") 0.215
Table 3. Results of measuring the reaeration coefficient in the velocity gradient of 60 s
Velocity gradient (s'l) 60
Temp. (C) 23.5
Elapse time (min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 0.92 1.39 1.87 2.24 2.62 3.03
Reaeration coefficient (hr‘l) 0.339
Table 4. Results of measuring the reaeration coefficient in the velocity gradient of 109 s
Velocity gradient (s’l) 109
Temp. (C) 20
Elapse time (min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 0.97 1.52 2.07 2.60 3.10 3.57
Rreaeration coefficient (hr') 0.429
Table 5. Results of measuring the reaeration coefficient in the velocity gradient of 168 s
Velocity gradient (s™) 168
Temp. (C) 20
Elapse time (min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 1.3 2.05 2.74 3.36 3.92 4.42
Reaeration coefficient (hr'l) 0.590
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Table 6. Results of measuring the reaeration coefficient in the velocity gradient of 235 s”

Velocity gradient (s'l) 235
Temp. (C) 20
Elapse time (min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 1.42 227 3.20 3.92 4.56 5.12
Reaceration coefficient (hr") 0.745
Table 7, Results of measuring the reaeration coefficient in the velocity gradient of 309 s
Velocity gradient (s'l) 309
Temp. (C) 20
Elapse time(min) 0 10 20 30 40 50 60
DO (mg/L) 0.5 1.67 2.78 3.76 4.60 5.31 5.95
Reaeration coefficient (hr‘l) 0.966
Table 8. Reaeration coefficient according to the velocity gradient
Velocity gradient (s") 21 60 109 168 235 309
Reaeration coefficient (hr") 0.215 0.339 0.429 0.590 0.745 0.966
Table 9. Reaeration coefficient according to the velocity of flow
Velocity of flow (ms") 0.13 0.15 0.20 0.25 0.30 0.35
Reaeration coefficient (hr") 0.204 0.237 0.328 0.424 0.526 0.628
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Fig. 3. Correlation between velocity gradient and reaeration Fig. 4. Reaeration coefficient according to the velocity of flow
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Table 10, Velocity gradient according to the arbitrary flow velocity condition

Velocity of flow (ms™) 0.13 0.15 0.20 0.25 0.30 0.35
Reaeration coefficient (hr) 10 26 67 111 157 203
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