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Abstract
This study aimed at testing a mathematical model for an industrial WWTP. This model was developed in a previous study.
The characterisation of the influent wastewater was repeated and results revealed that the composition of the wastewater was
somewhat changed compared to the previous study. In order to account for varying wastewater composition in the future,
the influence of this composition on the effluent concentration was calculated based on relative sensitivity functions. This
calculation revealed that the effluent COD concentration is most affected by the inert COD fraction in the influent and that the
effluent ammonium concentration is most affected by the biodegradable COD fraction in the influent. As such experimental
efforts can be conducted towards determination of the fraction that is most influential on the required result. The model was
further evaluated with new data. It could be shown that agreement between simulated and measured data was very good and
that no model recalibration or extension will be necessary. As such the industrial WWTP model passed the model evaluation
test. In the future this model will be used for potential further upgrades.
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Nomenclature
ASM		
BOD		
DO			
COD		
MLVSS
RSF		
SS			
SI			
TIC		
TSS		
WWTP
XS			
XI			
yi			
yi,m 			

Activated sludge model
Biological oxygen demand (mgBOD/ℓ)
Dissolved oxygen concentration (mg O2/ℓ)
Chemical oxygen demand (mgCOD/ℓ)
Mixed liquor volatile suspended solids
Relative sensitivity functions
Biodegradable and soluble COD (mgCOD/ℓ)
Non-biodegradable and soluble COD (mgCOD/ℓ)
Theil’s inequality coefficient
Total suspended solids
Wastewater treatment plant
Slowly biodegradable COD (mgCOD/ℓ)
Non-biodegradable and particulate COD (mgCOD/ℓ)
Simulated data points
Measured data points

Introduction
Several studies, both theoretical and experimental, have already
proven that mathematical modelling of wastewater treatment
processes is an elegant and cost-effective tool to study and
optimise these treatment processes. Modelling offers the possibility to investigate certain engineering questions without
time-consuming and expensive laboratory tests. In the last 30
years relatively reliable dynamic simulation models for the activated sludge process, including biological N and/or P removal
(e.g. Dold et al., 1980; Wentzel et al., 1992; Henze et al., 1987,
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2000) have been developed (Wentzel et al., 2006). The increase
in calculation capacity of the personal computer has led to an
exponential increase in the number of activated sludge model
case studies.
Stricker and Racault (2005), for example, used a WWTP
model to optimise an aerobic biological treatment system for
winery effluents. Choubert et al. (2006) evaluated two operating
strategies of activated sludge systems to cope with the increase
in the carbon and nitrogen loading rates generally observed
on wastewater treatment plants located in winter resorts. Brdjanovic et al. (2000) used a model for better understanding of
full-scale biological phosphorus removal. Salem et al. (2002)
evaluated different alternatives for the upgrade of a biological
nitrogen removal plant with a model. Horan and Chen (1998)
used an ASM1 model (Henze et al., 2000) to optimise a fullscale activated sludge plant, treating a high-strength pulp and
paper mill effluent. Artan et al. (2002) assessed the performance of sequencing batch reactors for simultaneous nitrogen and
phosphorus removal is evaluated by means of model simulations
using the ASM2d activated sludge model (Henze et al., 2000).
Most of these studies, including most of our own work (see
for example Van Hulle and Vanrolleghem (2004) and Van Hulle
et al. (2006)), develop a wastewater treatment plant (WWTP)
model and use this model for scenario analysis in view of a process upgrade. The development of such a model includes plant
data collection, model calibration and model validation. In most
cases this validated model is used for simulation of different scenarios and consequently the ‘optimal’ scenario is implemented
in the real plant.
However, very rarely the outcome of this optimal scenario is
compared to experimental results obtained with the optimised
plant. Sin et al. (2004) used a systematic modelling approach to
determine the optimal operation strategy for nitrogen (N) and
phosphorus (P) removal of sequencing batch reactors (SBRs)
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