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Modalidade de ensino

Docente Responsavel

Presencial.

Armando da Conceigdo Costa Inverno

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

Armando da Conceic¢éo Costa Inverno OT; TP TP2; OT1 15TP; 150T

Raul Lana Miguel TP TP1 15TP

Jodo Vicente Madeira Lopes oT OT1 150T
* 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

3° S2 15TP; 300T 280 10

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

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

E desejavel que os alunos tenham obtido aprovacdo em todas as UC anteriores visto tratar-se de uma que trata da aglutinacdo de diversas

matérias.

Objetivos de aprendizagem (conhecimentos, aptidGes e competéncias)

Esta disciplina tem a finalidade de promover a aplicacdo de conhecimentos adquiridos nas outras unidades curriculares do curso, e de 0s
integrar na concepgao e dimensionamento de sistemas mecéanicos, essencialmente em aplicacdes da energia solar térmica e de
climatizacgéo e refrigeracao.
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Conteldos programaticos

Modulo 1: Energia solar térmica

Célculo dos caudais e poténcias térmicas para a producdo AQS e de outros processos

Anélise de desempenho de sistemas solares térmicos através de software especifico

Caracterizacao de instalagdes solares térmicas para a producdo de AQS em edificios de habitacdo colectiva: i) Sistemas individuais; ii)
Sistema com colectores, depésito de acumulagao e apoio comuns; iii) Sistema com colectores e depdsito de acumulacdo comuns e apoio

individual; iv) Sistema com colectores comuns, depésito de acumulacéo e apoio individuais; v) Outros tipos.

Componentes de uma instalagédo solar térmica. Dimensionamento e selecgcdo de equipamentos e acessorios. Regulacdo e controlo das
instalacdes.

Modulo 2: Climatizacgao e refrigeragédo

Condicdes interiores e exteriores de projecto. Caudais de ar novo
Célculo das cargas térmicas e andlise dos resultados

Dimensionamento de condutas de ar e tubagem de distribui¢céo de fluidos

Seleccao dos equipamentos e dos sistemas de controlo

Metodologias de ensino (avaliacdo incluida)
Resolucao de dois casos de estudo, sendo sobre 0 mddulo 1 o outro sobre o médulo 2.
Caso de estudo do médulo 1 (50%) + Caso de estudo do modulo 2 (50%)

Presenca na aulas superior a 75%

Bibliografia principal
Duffie, John A., Beckman, William A.,"Solar Engineering of Thermal Processes", 3.2 Edi¢éo, Wiley, 2006

Labefa, Eduardo P. , Costa, Jorge C., "Instaladores de Equipamentos Solares Térmicos - Conversao Térmica da Energia Solar", SPES
(manual editado no ambito do contrato ALTENER n.° 4.1030/2/96-104)

Energia Solar Térmica - Manual sobre tecnologias, projecto e instalacéo", programa GREENPRO (UE), 2004

Sistemas Solares - Esquemas de realizagao, revista Hidraulica n.° 27,0utubro de 2007, CALEFFI

ASHRAE Handbook (1989) - Fundamentals, American Society of Heating - Refrigerating and Air Conditioning Engineers, Atlanta, GA, 1989
Manual de Ar Condicionado, Carrier Air Conditioning Company.

Stoecker, W. F. e Jones, J. W. - Refrigeracdo e Ar Condicionado, McGraw-Hill, 1985

McQuiston, Faye C. e Parker, Jerold D; Heating, Ventilatind and Air Conditioning Analysis and Design; John Wiley & Sons, Inc. 4th Ed. 1994
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Academic Year 2021-22
Course unit PROJECT
Courses MECHANICAL ENGINEERING

- BRANCH THERMAL ENGINEERING

Faculty / School

INSTITUTE OF ENGINEERING

Main Scientific Area

Acronym

CNAEF code (3 digits)

521
Contribution to Sustainable
Development Goals - SGD 9
(Designate up to 3 objectives)
Language of instruction

Portuguese.

Teaching/Learning modality
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Coordinating teacher Armando da Conceigéo Costa Inverno
Teaching staff Type Classes Hours (*)
Armando da Concei¢do Costa Inverno OT; TP TP2; OT1 15TP; 150T
Raul Lana Miguel TP TP1 15TP
Jodo Vicente Madeira Lopes oT OT1 150T

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

Contact hours T TP PL TC S E oT o) Total
0 llzs o [0 I8 I8 3o o | [280

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

It is desirable that students have passed all previous UC given that it is one that deals with the knowledge of different materials

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

The student should apply the acquired knowledge in previous course units in the conception and sizing of mechanical systems related to the
solar thermal energy applications and air conditioning and refrigeration applications
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Syllabus

Module 1: solar thermal energy applications

Assessment on the flow rates and heating capacity for sanitary hot water production or other processes.

Software use for behaviour analysis of solar thermal systems.

Types of solar energy systems for sanitary hot water production: i) Individual systems, ii) Colective systems with centralized production and
storage; iii) Colective systems with centralized production with individual backup; iv) Colective systems with individual storage and backup; v)
Other types.

Components and control of a solar thermal plant for hot water production applications.

Plant sizing and components selection.

Module 2: air conditioning and refrigeration applications

Setting of indoor and outdoor design conditions and ventilation flow rates.

Thermal loads calculation.

Design of ducts and piping.

Plant sizing and components selection.

Teaching methodologies (including evaluation)
Resolution of two case studies, each one related to each module.
case study of module 1(50%) + case study of module 2 (50%)

The presence in classes must be higher than 75%

Main Bibliography
Duffie, John A., Beckman, William A.,"Solar Engineering of Thermal Processes", 3.2 Edi¢éo, Wiley, 2006

Labefia, Eduardo P. , Costa, Jorge C., "Instaladores de Equipamentos Solares Térmicos - Conversao Térmica da Energia Solar", SPES
(manual editado no ambito do contrato ALTENER n.° 4.1030/2/96-104)

Energia Solar Térmica - Manual sobre tecnologias, projecto e instalagdo”, programa GREENPRO (UE), 2004

Sistemas Solares - Esquemas de realizagao, revista Hidraulica n.° 27,0utubro de 2007, CALEFFI

ASHRAE Handbook (1989) - Fundamentals, American Society of Heating - Refrigerating and Air Conditioning Engineers, Atlanta, GA, 1989
Manual de Ar Condicionado, Carrier Air Conditioning Company.

Stoecker, W. F. e Jones, J. W. - Refrigeragdo e Ar Condicionado, McGraw-Hill, 1985

McQuiston, Faye C. e Parker, Jerold D; Heating, Ventilatind and Air Conditioning Analysis and Design; John Wiley & Sons, Inc. 4th Ed. 1994
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