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Modalidade de ensino

Docente Responsavel

Aulas T, TP e OT

Flavio Augusto Bastos da Cruz Martins

DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (*)

Flavio Augusto Bastos da Cruz Martins T, TP T1;, TP1 AT; 6TP

Rui Miguel Madeira Lanca T, TP T1, TP1 4T; 6TP
* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.

ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS

1° S1 8T; 12TP 75 3

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Utilizagdo bésica do Sistema Operativo Microsoft Windows

Objetivos de aprendizagem (conhecimentos, aptid6es e competéncias)

O aluno ficara apto a utilizar modelos numéricos para resolver problemas avancados e realistas de hidraulica e de hidrologia. Compreendera

0s conceitos associados a modelacéo de sistema hidraulicos e hidrolégicos e dos fendémenos de transporte; identificard os processos de
uma equacéo de transporte (E.T.) genérica, sabera discretizar uma E.T. usando o método dos volumes finitos; compreendera as
propriedades numéricas e as limitagdes dos métodos e sabera explicar e controlar os fendmenos de instabilidade e de difusdo numérica.
Conheceré solucgdes de projeto para sistemas urbanos de drenagem.

Do ponto de vista pratico o estudante sera capaz de aplicar estes conceitos usando sistemas existentes de modelac¢ao hidraulica e

hidrol6gica aplicados a bacias hidrograficas, escoamentos superficiais e redes de drenagem. Estara ainda apto a simular transporte de
poluentes usando as abordagens Euleriana e Lagrangiana.
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Conteldos programaticos

Transporte de uma propriedade genérica; aplicacdo ao transporte de propriedades reais; discretizacdo do dominio fisico; discretizagao do
dominio do tempo; tipos de métodos numéricos; aplicagdo do método dos volumes finitos; propriedades numéricas dos métodos. Aplicagbes

praticas usando o sistema MOHID.

Modelos hidrolégicos: Conceitos de modelacéo hidroldgica; processos hidrolégicos; dados hidroldgicos; nogdo de tempo de concentragao;
curvas de possibilidade udométrica; consideragdes sobre alteracdes climaticas.

Modelac&o de sistemas de drenagem urbana: Nocdes de escoamento em superficie livre; o codigo portugués para a concegédo de sistemas
pluviais (DR23/95); topologia das redes de drenagem urbana; concegéo dos sistemas de drenagem, dados de base e formalizagéo dos
problemas para andlise; resolucéo de problemas utilizando o SWMM; dimensionamento de sistemas novos e reabilitacao de sistemas
existentes.

Metodologias de ensino (avaliacdo incluida)

Para a parte tedrica da unidade curricular seréo utilizadas aulas expositivas classicas com recurso a material didatico digital (especialmente
apresentacdes e filmes). Serdo também usadas folhas de célculo para introduzir contetidos especificos. A parte pratica da unidade curricular

decorrerd num laboratério de informatica usando uma metodologia pratica que permita aos alunos interagir com os modelos e construirem
eles proprios as solu¢des. O docente guiara os alunos através do processo ajudando-os a criar e desenvolver 0s projetos.

A avaliagdo sera composta por dois trabalhos praticos com relatério. Os dois trabalhos praticos utilizardo os modelos para resolver
problemas realistas propostos pelos docentes. Um dos trabalhos praticos tera como objetivo a resolugéo de um problema de hidraulica e o
outro trabalho resolvera um problema de hidrologia. A classificacéo final sera obtida pela média dos dois relatérios, que terdo igual peso no
calculo da nota.

Bibliografia principal
Abbott, M.; D. Basco, (1989). Computational fluid dynamics: an introduction for engineers¢,. Longman Scientific & Technical. UK.

BMT WBM Pty Ltd. (2009). Evaluating Options for Water Sensitive Urban Design¢ A National Guideg,. Joint Steering Committee for Water
Sensitive Cities: Brisbane, Australia.

Chow, V.T; Mays, L.; Maidment, D. (1988). Applied hydrology. McGraw-Hill. US.

Elliott, A.H.; Trowsdale, S.A. (2007). A review of models for low impact urban stormwater drainage. Environ. Model. Softw. 2007, 22,
394-405.

Versteeg, H.K.; Malalasekera, W., (2007). An introduction to computational fluid dynamics. The finite volume method, 2 nd . Ed., Pearson,
UK.

Woods-Ballard, B.; Kellagher, R.; Martin, P.; Jefferies, C.; Bray, R.; Shaffer, P.; Kellagher, R. (2007). The SUDS Manual (C697). Construction
Industry Research & Information Association (CIRIA): London, UK.

Manuais dos sistemas SWMM e MOHID.
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Academic Year 2022-23
Course unit
Courses URBAN WATER CYCLE (*)
(*) Optional course unit for this course
Faculty / School INSTITUTE OF ENGINEERING

Main Scientific Area

Acronym

CNAEF code (3 digits)
582

Contribution to Sustainable
Development Goals - SGD 6,11,13
(Designate up to 3 objectives)

Language of instruction
Portuguese / English

Teaching/Learning modality
T, TP and OT Classes
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Coordinating teacher Flavio Augusto Bastos da Cruz Martins
Teaching staff Type Classes Hours (*)
Flavio Augusto Bastos da Cruz Martins T, TP T1;, TP1 AT; 6TP
Rui Miguel Madeira Lanca T, TP T1, TP1 4T, 6TP

* For classes taught jointly, it is only accounted the workload of one.

Contact hours T TP PL TC S E oT 0 Total
8 2 o I8 I8 I8 I8 I8 E

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT -
Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Basic Microsoft Windows Operative System

The students intended learning outcomes (knowledge, skills and competences)

After completing this unit the student will be able to use numerical models to solve advanced hydraulic and hydrologic real life problems, e.g.
understand the concepts of a hydrologic system model and transport phenomena,; identify different processes in a generic transport equation
(T.E.); discretize T.E. by the finite volume method; understand numerical properties and limitations of the methods; understand the concepts
of stability, convergence and numerical diffusion; understand the basic processes present in hydrologic and hydraulic systems; take contact
with the basic processes controlling biogeochemical cycles and primary production; take contact with design solutions for urban water
drainage systems.

From the practical point of view, the student will be able to apply these concepts using existing modeling software to simulate hydraulic
shallow water, watershed and flow routing processes and also to simulate pollutant transport using Eulerian and Lagrangian approaches.
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Syllabus

Transport of a generic property. Application to the transport of properties. Discretization of the physical domain. Discretization of the time
domain. Types of numerical methods. Application of the finite volume method. Numerical properties of the methods. Practical Application with

MOHID system

Hydrologic models: Concepts of hydrologic modelling; hydrologic processes; hydrologic data; time of concentration in urban basins;
precipitation intensity-duration-frequency curves; considerations about climate change.

Urban drainage systems: Elements of free surface flows; the Portuguese code for the design of urban water systems (DR23/95); topology of
the urban drainage systems; design of drainage systems, required data and problem formulation; resolution of problems using SWMM;
design of new systems and rehabilitation of existing systems.

Teaching methodologies (including evaluation)

For the theoretical part of the unit traditional expositive classes will be used, recurring to digital presentations and a set of digital movies.
Spread sheet software will be used to introduce specific contents. The practical part of the unit will be conducted in a computer laboratory
environment using tutorial ¢hands on¢, methodologies. The students will be guided on using software packages to create the projects and
solve the problems.

The evaluation will be done based on the reports of the work conducted by the students and the results obtained in the solution of proposed
problems using the software packages. Each student will deliver two reports, addressing hydraulic and hydrologic problems. The two
elements will have the same weight in the final classification.

Main Bibliography
Abbott, M.; D. Basco, (1989). Computational fluid dynamics: an introduction for engineers¢,. Longman Scientific & Technical. UK.

BMT WBM Pty Ltd. (2009). Evaluating Options for Water Sensitive Urban Design¢,A National Guide,. Joint Steering Committee for Water
Sensitive Cities: Brisbane, Australia.

Chow, V.T; Mays, L.; Maidment, D. (1988). Applied hydrology. McGraw-Hill. US.

Elliott, A.H.; Trowsdale, S.A. (2007). A review of models for low impact urban stormwater drainage. Environ. Model. Softw. 2007, 22,
394-405.

Versteeg, H.K.; Malalasekera, W., (2007). An introduction to computational fluid dynamics. The finite volume method, 2 nd . Ed., Pearson,
UK.

Woods-Ballard, B.; Kellagher, R.; Martin, P.; Jefferies, C.; Bray, R.; Shaffer, P.; Kellagher, R. (2007). The SUDS Manual (C697). Construction
Industry Research & Information Association (CIRIA): London, UK.

Manuais dos sistemas SWMM e MOHID.
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