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* stirrer revolution chamber Ia: medium / fast = 100 / 150 rpm 

** alkaline Mg(OH)2-excess sludge from lime water preparation 

var. revolution n1 
(medium / fast *) 

coagulant 
aid 
CA 

    
 

coagulant 
(Fe3+) 

(5 ... 18 g/m³) 

italic -   process control parameters 

Pre-treatment of Danube river water at 
Langenau Waterworks 
 

Coagulation-sedimentation plant (compact flocculation unit „FS 1“): 

sludge drawing 
(time) 

ÜS (KW) ** + 
lime milk 

turbidity 

SAC-254 

pH 

density 

raw water 
 

(flow rate: 
 Q = 350 ... 1250 l/s) 

turbidity 

SAC-254 

temp., hard- 
ness, pH 

contact sludge 

(flow rate) 

var. revolution 
n2, n3 

height of 
removal 

sludge 
level 

   treatment of 30 million m³/a 
   11 control parameters  

(0.25 ... 
0.42 g/m³) 
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turbidity 

SAC-254 

CA dosage 

Fe dosage 

Conventional control of the 
coagulation-sedimentation step 
(until 2009) … 

online- 
readings: 

(CA = coagulant aid) 

treatment 
additives: 

Fe-/CA- 
dosages? 

operation 
center: 

turbidity 

SAC-254 

set 
points 

disadvantages: 
   excess consumption of 
     treatment additives 
   burden on the operation 
     crew 
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CA dosage 

turbidity 

SAC-254 

A 

B 

C 

D 
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artificial neural network (ANN) 

G 

wij 

neurone 

Fe dosage 

Messwerte 
Prognosewerte 

online- 
readings: 

control system layer modelling layer 
(software) 

„Main.BSY“ (APC), „Langenau…online.opt“ (GenOpt) 

online-readings 
 

„LSX_Export.csv“ 

forecast values,  
optimization proposal 

 

„LSX_Import.csv“ 

set points 

forecast/control: 

treatment 
additives 

turbidity 

SAC-254 

flow rate 

… 

temp. 

(CA = coagulant aid) 

… and new intelligent control system 
 (since 2011) 
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   Compilation and analysis of existing process data (2005-2008) 
 

   Building, training and validation of ANN-models 
 

   Formulation of the 
     optimization task: 
        → target function 
        → variable constraints 
 

   Analysis of crucial 
     online-parameters 
 

   Test phase with ANN- 
     re-trainings and alterations 
     for improved consideration 
     of model uncertainties 

The (long) way of implementation 
 

Realization steps: 
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Integration in our process control system 
“RITOP” 
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intelligent control system of the 
coagulation-sedimentation: result 
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Thank you for Your 
attention! 

Contact: 
volquardsen.t@lw-online.de 

winzenbacher.r@lw-online.de 
s.mueller@aquatune.de 
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