
ENGINEERING TRANSACTIONS • Engng. Trans.• 50, 4, 323-357, 2002 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

MODELLING AND SIMULATION OF FILTRATION IN THE 
DEVELOPME NT OF WATER TREATMENT TECHNOLOGIES 

K. WOJCIECHOW SKA

Silesian University of Technology, 

Institute of Water and Wastewater Engineering, 

18 Konarskiego Str., 

44-100 Gliwice

The paper presents modelling and simulation of water filtration in a multilayer rapid filter. 
As far as modelling is concerned, a combination of phenomenological and theoretical models was 

described. Special attention is paid to modelling of the filter coefficient. The model developed 

is a basis for filtration simulation in the filter bed. Simulation results for the concentration of 
particles in the filtered water, concentration of particles deposited in the bed and the headloss 
in the bed are presented as 3D diagrams. They are consistent in quality with the values obtained 

in the physical process which is discussed in the analysis herein. Thus, it can be concluded 
that the model for the process was selected correctly, its parameters were set appropriately and 

the numerical solution of partia! differentia! equations involved in the model was also correct. 

The developed numerical model may serve as a new tool for development of water treatment 

technologies. Numerical simulations were carried out, applying the "Mathematica" program. 

1. INTRODUCTION

Water filtration in a multilayer rapid filter is a complex physico-chemical 
process that constitutes one of the basie elements in water treatment technol­
ogy. Modelling of the process consists in distinction of the types of occurring 
phenomena and selection of a level (microscopic, macroscopic) at which they 
are described, next selection of variables that are of interest due to an objective 
of the process, assignment of quantitative measures to all variables, and finally 
determination of quantitative relations between the variables. By 1970, most re­
searches employed the phenomenological approach. If one applies this approach 
and the simplest form of the model, then filtration is described by two equations 
(IWASAKI, 1937) [13]. The first describes removal of particles and filter coeffi­
cient is its basie parameter. The other describes the mass balance. Later on the 
investigations concentrated on finding a dependence of the filter coefficient on 
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