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Simulation Application of Activated Sludge Model 1 in
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Treatment
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Abstract: Basing on the activated sludge model 1, the activated sludge model which is applicable for
papermaking wastewater was established by reasonably simplifying. The components, stoichiometric
parameters and kinetic parameters in the model were measured, the simulated model of papermaking
wastewater SBR (Sequencing Batch Reactor Activated Sludge Process) treatment process was built by
MATLAB/SIMULINK, and the simulation results proved that the model was correct. Basing on the
developed simulated model, the traditional PID controller and adaptive neural network PID controller were
applied for the control of the dissolved oxygen concentration in activated sludge process, and achieved good

results.
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Figure 1. Flow chart of wastewater treatment process of paper mill
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Table 1. Parameters of simplified activated sludge model of paper
mill
% 1 ERFEERECRESEE

Fiincg SHE Bfr

Ya 0.24 g(4i 2 COD)/g(%EAL N)
Ua 2.39 day™
fp 0.08 WA 1
ixs 0.086 g(N)/g(4: ¥k COD)
ixp 0.06 g(N)/g(Pa 414 COD)

Kon 0.2 9(0)/m*

Kno 0.5 g(NOs-N)/m®

Koa 0.4 9(0y)/m®
ba 0.21 day
My 9.69 day™

Yu 0.625 g(4i/f2 COD)/g(%4 4t COD)
b 1.98 day™

Knh 7.14 g(NHs-N)/m®
Kn 7.19 (e 3% T A= 4 B fi% COD) /g(48 i COD-day)
Ks 20 g(CoD)/m®
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Table 2. COD component division of influent of paper mill
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Figure 2. Effluent COD curves of simulated value and actual value
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Figure 3. Schematic of PID controller model structure in
SIMULINK
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Figure 4. Curves of dissolved oxygen concentration and KLa with
PID controller (without Anti-windup model)
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Figure 5. Curves of dissolved oxygen concentration and KLa with
PID controller (with Anti-windup model)
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Figure 6. Schematic of BP-PID control system
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Figure 7. Schematic of BP-PID controller model structure in
SIMULINK
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Figure 8. Curves of dissolved oxygen concentration and KLa
(BP-PID)
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