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Development of a Simulator for the Operation Management
of Sewage Treatment Processes
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Abstract:

A new simulator which verifies the operation management of sewage treatment processes is requested by users
to evaluate the performance quantitatively and rationally. Model parameters which can used throughout the year
and an estimating formula of influent quality have been introduced to the simulator to be easily adopted at actual
sewage treatment plants. Comparison of simulation results and sample data under normal operation conditions the
adaptability and the validity of the simulator. A new advanced treatment plant has been successfully started by
predicting operation conditions by the simulator. Furthermore, the reduction of nitrogen concentration and the

energy consumption of blowers can be achieved by optimizing the operating method of reaction tanks.
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Table 1 Volume of reactor

(m*)
Total volume of reactor 5120
Ist cell 490
2nd cell 750
3rd cell 750
Volume of each cell 4th cell 790
Sth cell 790
6th cell 790
7th cell 760
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Fig.1 Sample of graphical user interface
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Table 2 Input data of simulation about usual operation

Ist cell Aa
Operation 2nd to 3rd cell Ao
4th to 7th cell Ox
Influent flow (m*/d) 7 500
Circuration flow (m*/d) 9 600
Return sludge flow (m*/d) 3000
Excess sludge flow (m*/d) 96
Air flow (Nm*/d) 23 800
Temperature (°C) 20
BOD 140
. CODy, 70
R N i 0
T-P 4.2
SS 54
Aa: Anaerobic
Ao: Anoxic
Ox: Oxic

Table 3 Comparison between calculated and measured values
of effluent, and MLSS of aeration tank (Simulation
about usual operation)

(mg/])
Calculated Measured

BOD <2 <2

SS 1.8 1.6

T-N 7.3 7.9

NH,-N 0.1 0.1

NO;-N 6.9 6.6

T-P 1.0 0.6

PO,-P 0.9 0.5

MLSS 2130 1920
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W Calculated O Measured

PO,-P(mg/l)

Return

Aa Ao Ao Ox Ox Ox Ox
Influent | Istcell | 2nd cell | 3rd cell | 4th cell | 5thcell | 6th cell | 7th cell | Effluent | sludge

Fig.2 The profile of water quarity in each cell
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Table 4 Input data of simulation about start-up operation of

enlargement
Ist cell Aa
2nd cell Ao
Operation of each cell 3rd to 4th cell Ox
5th cell Ao
6th to 7th cell Ox
Influent flow (m*/d) 6 000
Circuration flow (m*/d) 8300
Return sludge flow (m?/d) 2200
Excess sludge flow (m*/d) 72
Air flow (Nm*/d) 25000
Temperature (°O) 18
BOD 100
. CODy, 60
igﬁﬁﬁﬂiﬁg (mg/py | N 27
T-P 34
SS 55
Aa: Anaerobic
Ao: Anoxic
Ox: Oxic
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Table 5 Comparison between calculated and measured values
of effluent, and MLSS of aeration tank (Simulation
about start-up operation of enlargement)

(mg/l)
After 1day After 15days

Days*

Calculated | Measured | Calculated | Measured
BOD 1.2 3.8 1.7 3.4
SS 2 4 2 4
TN 5.6 8.6 5.8 6.9
NH,-N 0.1 0.8 0.1 0.1
NO;-N 5.3 6.1 5.4 4.7
T-P 0.5 0.3 0.4 0.3
PO,-P 0.4 0.1 0.3 0.1
MLSS 990 1100 1 800 2 100

* Days after starting of continuous operation
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Table 6 Input data of simulation about operation for
improvement of nutrient removal

Contrasted Examined
Ist cell Aa Aa
2nd cell Ao Ao
3rd cell Ao Ox
Operation of cell 4th cell Ox Ox
Sth cell Ox Ao
6th cell Ox Ox
7th cell Ox Ox
Influent flow (m*/d) 7 000
Circuration flow (m*/d) 10 000
Return sludge flow (m*/d) 2 800
Excess sludge flow (m*/d) 96
Air flow (Nm*/d) 21300
Temperature (°C) 16
BOD 140
. CODy, 62
iﬁﬁﬁﬁiﬁﬁg (me/ly N 29
T-P 3.7
SS 57
Aa: Anaerobic
Ao: Anoxic
Ox: Oxic

Table 7 Comparison between calculated and measured values
of effluent, and MLSS of aeration tank (Simulation
about operation for improvement of nutrient removal)

Contrasted Examined
Air flow rate (%) 97 94
BOD (mg/l) 5.4 5.4
TN (mg/l) 7.4 6.6
NH4-N (mg/l) 0.6 0.7
NO;-N (mg/l) 6.2 5.4
T-P (mg/l) 0.3 0.3
MLSS (mg/l) 2500 2500

Air flow rate: Air flow at simulation/ Air flow at normal operation
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