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Scheme of the aeration tank 



Concentrations of the model: 

  - readily biodegradable organic matter 
  - ammonia nitrogen 
  - active heterotrophic biomass 
  - active autotrophic biomass    

 
 Data:       ,         ,                               .   



- Mono’s  trophic function  

- Switching functions.  

Mathematical model  



,       - number of parameters. 

      ,        - scale factor,     
    - output observed from the real plant, 

        - model output, 
    - number of measured concentrations. 

Parameter estimation 

Least squares criterion: 



- sensitivity measure1 

- sensitivity function 

Sensitivity of the model 

1. Brun R. et al. Practical identifiability of ASM2d parameters—systematic 
selection and tuning of parameter subsets. 2002. 

Table of values of sensitivity measure 



- collinearity index 

- determinant measure 

Sensitivity of the model 
- sensitivity matrix 



,                  ,           .  

1. Chai Q. Modeling, Estimation, and Control of Biological Wastewater Treatment 
Plants. Doctoral Theses at NTNU 2008:108 at HiT, Porsgrunn. Telemark University 
College, 2008. 

Parameter estimation 
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   CONCLUSION 

• Mathematical model of nitrification and oxidation of 
readily biodegradable organic matter by active sludge is 
proposed.  
 
• Subsets of identifiable parameters are determined. 
Parametric identifiability characteristics of the model 
and values of parameters are found out by means of 
sensitivity theory. 
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