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RESUMO

Um dos problemas que 0s nossos ecossistemas enfrentam, e que sera sempre
uma preocupacdo constante, € a poluicdo das aguas. Todos os dias grandes
quantidades de matéria organica proveniente de esgoto bruto sdo descartados em
corpos d’agua gerando um sério desequilibrio nesses ecossistemas. O
sancionamento do novo marco do saneamento basico atraiu os olhares para a
guestao da universalizacdo e qualificacdo da prestacéo dos servicos no setor, logo, o
propdsito deste estudo foi buscar uma alternativa viavel para ser realizada em projetos
de estacBes de tratamento de esgoto (ETES), para garantir uma operacao otimizada
com minimizacdo dos custos, parametros de descarte obedecidos e a operacéo
“suave” do ponto de vista dinamico. Um estudo do modelo matematico Simulation
Benchmark Model No. 1 (BSM1) desenvolvido pelo grupo da forga tarefa do IWA
(International Water Association) foi feito para compreender o modelo de bioprocesso
por tras do tratamento de esgoto, bem como as variaveis mais importantes da planta,
junto disso fez-se a utilizacdo do Simulink como ferramenta de simulacdo. Com 0s
dados do modelo rigoroso obtidos, gerou-se dados para a construcdo dos
metamodelos, essa geracao foi feita utilizando o LHS (Latin Hypercube Sampling),
seguidamente gerou-se 0os metamodelos utilizando a funcao fitrgp, para isso utilizou-
se como modelo de regressao gaussiano o Squared Exponential. Por fim, foi realizada
a geracdo do suplemento para Microsoft Excel através do Excel Add-in, assim, o
modelo rigoroso foi comparado com o metamodelo construido e observou-se 6timas
regressdes quando plotado graficos com dados de ambos.
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ABSTRACT

One of the problems that our ecosystems face, and which will always be a
constant concern, is water pollution. Every day, large amounts of organic matter from
raw sewage are discarded into water bodies, generating a serious imbalance in these
ecosystems. The sanctioning of the new basic sanitation framework attracted attention
to the issue of universalization and qualification of the provision of services in the
sector, so the purpose of this study was to seek a viable alternative to be carried out
in projects of sewage treatment plants (ETES) , to ensure optimized operation with cost
minimization, compliance with disposal parameters and “smooth” operation from a
dynamic point of view. A study of the mathematical model Simulation Benchmark
Model No. 1 (BSM1) developed by the IWA (International Water Association) task force
group was made to understand the bioprocess model behind sewage treatment, as
well as the most important variables of the plant, along with the use of Simulink as a
simulation tool. With the data of the rigorous model obtained, data was generated for
the construction of the metamodels, this generation was done using the LHS (Latin
Hypercube Sampling), then the metamodels were generated using the fitrgp function,
for this it was used as a model of Gaussian regression or Squared Exponential. Finally,
the generation of the add-in for Microsoft Excel was carried out through the Excel Add-
in, thus, the rigorous model was compared with the constructed metamodel and
excellent regressions were observed when plotting graphs with data from both.
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