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Nowadays, different types of wastewater treatment are being used. One of them
are the subsurface flow constructed wetlands, where water is treated by physical,
biological and chemical processes. But still many aspects on processes which take
place there, are not known. Modeling those processes, or the aspects that are already
known, may help to understand other parts of it. The present master thesis tries
to model the biochemical processes given on those wetlands. Modeling wastewater
treatment is not something new, but trying to make an approach to this specific
type of treatments and using finite elements in this aim is quite an innovation.

The Reynolds transport theorem with a diffusion term will be used as equation
which governs the problem. Then a reaction term will be also added to express the
biochemical processes. Rates appearing on the Activated Sludge Model No.1 (ASM1)
from the International Water Association will be used to accomplish this aim.

In order to go step by step, two different models based on this ASM1 will be
used. The simplest one is a six equation model which represents an aerobic media
where only COD removal and nitrification are given. Then the whole ASM1 model
(thirteen equations) will be used. Also first a one dimensional domain shall be em-
ployed, to end up with a two dimensions one, which would represent a longitudinal
section of these wetlands. Under this circumstances two different situations will be
taken under consideration, one considering that oxygen may enter through the whole
domain, and the other one where oxygen does only get into it as solved on water.

A Galerkin formulation will be used as spatial discretization, but as the convec-
tion term of the equation may bring to instabilities on the solution, some stabilization
technique shall be used. Otherwise, a multistage step method, the Runge-Kutta-
Fehlberg 4-5, will be used for the time discretization.

Model results will be later on proved to observe the goodness of this model,
and then presented. As an epilogue, the whole ASM1 model in the two dimensional
domain will be solved where oxygen enters through the upper part of the domain,
while on the other part only the solved oxygen is present.
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