ABSTRACT

Dezvoltarea societatilor umane la nivel global, atit din punct de vedere economic cat si in corelatie cu
cresterea continud a populatiei si cu tendinta de imbunatatire a conditiilor de trai si confort, au favorizat cresterea din
ce In ce mai accentuatd a poluantilor din apele uzate ce trebuiesc asimilati de catre mediul inconjurator.

Sistemul de canalizare este in mod traditional conceput sa cuprinda in principal retele de canalizare si o
statie de epurare a apei uzate. Reteaua de canalizare este proiectata sa indeplineasca functia de colectare si transport
in timp ce statia de epurare a apei uzate este proiectatd s Indeparteze/reduca poluantii din mediul apos la un nivel
acceptabil Tnainte de a fi evacuatd in mediul inconjurator, respectiv in emisar. Aceastd abordare ignora, faptul ca,
apele uzate “neepurate” dupd cum apar la intrare in statia de epurare, pot fi preepurate pe durata transportului, in
canalul colector, pentru a usura procesele de epurare din cadrul statiei de epurare.

Teza abordeazd problemele complexe ale epurarii apelor uzate prin studierea aspectelor specifice
procesului de curgere a apei uzate prin reteaua de canalizare si a procesului de degradare a substantelor organice din
faza apoasa si biofilmul canalizarii.

Metoda propusa in aceasta teza, constd in crearea conditiilor aerobe prin introducerea aerului in mediul
apos cu ajutorul unei instalatii pneumatice de oxigenare si injectie de namol activ existent suplimentar in statia de
epurare fizico-chimica-biologica. In acest mod se evitd aparitia conditiilor anaerobe, conditii care ridica probleme
legate de miros, aspecte de sanatate i coroziune.

Datoritd complexitatii fenomenelor ce apar in colectoarele instalatiilor de canalizare, care implica
interventia factorilor de natura diferita, se cunosc doar citeva probleme rezolvate In ipoteze mai simple ce permit o
abordare stiintificd. Obtinerea unor solutii prin modelarea §i simularea proceselor prezintd o importantd si
semnificatie deosebita, astfel incét in aceastd tezd, a fost elaborat un model matematic bazat pe ecuatia generala a
dispersiei, particularizatd la conditiile de curgere prin colectorul retelei de canalizare care ia in considerare si
procesele aerobe de degradare heterotrofa a materiilor organice.

Prin integrarea numerica a ecuatiei de dispersie a poluantilor se obtin rezultate comparabile cu cele obtinute
in cadrul activitatii de cercetare experimentald, fapt care a permis calibrarea modelului propus si validarea
rezultatelor. Astfel, modelul elaborat poate fi utilizat pentru cresterea eficientei procesului de epurare in statiile de
epurare existente, dar in mod special are aplicabilitate in cazul unor orase care nu dispun inca de statii de epurare si
astfel se poate reduce nivelul de poluare a apei Inainte de evacuare in emisar.

The development of human societies at the overall level, both from economic point of view and in
correlation with continuous population growth and improvement of living and comfort conditions has favoured a
more and more pronounced increase of wastewater pollutants that have to be assimilated by environment.

The sewerage system is traditionally conceived to mainly contain sewage networks and a wastewater
treatment plant. The sewerage network is designed to meet the collection and transport function while the
wastewater treatment plant is designed to remove/reduce pollutants in the aqueous environment to an acceptable
level before discharging in environment, in emissary respectively. This approach ignores the fact that “untreated”
wastewaters, as they enter the treatment plant, might be pre-treated during the transport, within the sewer, in order to
facilitate treatment processes within the treatment plant.

This paper considers complex issues regarding wastewater treatment, by studying specific aspects of
wastewater flowing through the sewage network and organic matters breakdown in aqueous phase and sewage
biofilm. The method proposed by this paper consists in developing the aerobic conditions by introducing air in the
aqueous environment by means of a pneumatic oxygenation and injection plant for the activated sludge which is
excessively present within the physico-chemical-biological treatment plant. This is how one avoids the occurence of
anaerobic conditions, that rise problems of odour, health and corrosion.

Due to the complexity of phenomena that occur within the sewers of the sewerage system, that involve
intervention of different factors, only some problems are known to be solved within simpler hypotheses that enable a
scientific approach. Obtaining some solutions by process modelling and simulation has a particular importance and
significance, so as within this thesis, a mathematical model was drawn up based on the general dispersion equation,
customized for flowing conditions in the sewer of the sewerage system that takes into consideration the aerobic
processes of organic matter heterotrophic breakdown.

Results comparable to those obtained within experimental scientific research are obtained by numerical
integration of pollutant dispersion equation, this leading to the proposed model calibration and results validation.
Thus, the elaborated model may be used in order to increase the efficiency of treatment process within the existing
treatment plants, but in a particular case, it has applicability in case of towns that do not have treatment plants and
this is how one might decrease the water pollution level before its discharge into the emissary.
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