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Polytechnic Institute of Coimbra (P COIMBRA 02) - Coimbra Institute of Engineering - ISEC 

Electrical/Mechanical Engineering Department 

 

 

 

 

 

MASTER Electromechanical Engineering 

New Code Title - Portuguese Title - English ECTS Term 

1.º ano / 1st Year 

60014058 Matemática Aplicada Applied Mathematics 6 Fall 

60014086 
Medidas e Instrumentação Instrumentation and Measurement 

Systems 
6 Fall 

60014069 Informática Aplicada Applied Informatics 6 Fall 

61000365 
Instalações Elétricas e Luminotecnia Eletrical Installation and Lighting 

Engineering 
6 Fall 

60014075 Transmissão de Calor e Combustão Heat Transfer and Combustion 6 Fall 

60014141 Instalações Técnicas Especiais I Special Technical Installations I 6 Spring 

60014113 Redes de Fluidos Fluid Networks 6 Spring 

60014102 Equipamentos Térmicos Thermal Equipments 6 Spring 

60014130 
Transmissão de Informação e Redes Information Transmission and 

Networks 
6 Spring 

60014124 Instalações de Climatização e Refrigeração HVAC-R Plants 6 Fall 

     

2.º ano / 2nd Year * 

60014165 Edifícios Inteligentes e Domótica 
Home Automation and Intelligent 

Builgings 
5 Fall 

60014176 Instalações Técnicas Especiais II Special Technical Installations II 5 Fall 

60014159 Produção e Gestão de Energia 
Production and Management of 
Energy 

4 Fall 

60014187 Segurança Contra Incêndios Fire Safety Systems 4 Fall 

60014234 Dissertação Dissertation 12 Fall 

60014240 Dissertação Dissertation 30 Spring 

60014212 Estágio Internship 12 Fall 

60014223 Estágio Internship 30 Spring 

60014198 Projeto Project 12 Fall 

60014201 Projeto Project 30 Spring 

     

 *The second year of this master course is not available for 2021-2022. 
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Mestrado em Engenharia Eletromecânica 
Especialização em Instalações e Equipamentos em Edi fícios 

Master Course in Electromechanical Engineering 
Specialization in Building Services Engineering 

 
Academic Year: ______/_______ 

 

Program Contents 
 
 

Course Unit  FLUID NETWORKS 
 

Subject type  Specialty Sciences 

 

Research Area  Mechanical Engineering 

 
 

Year 1º  Semester  2º  ECTS 6 
 

Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 2 28  Study 40 
Theoretical-Practical Lectures 1 14  Works / Group Works 58 
Practical-Laboratoty Lectures 1 14  Project  
Tutorial Orientation    Evaluation 2 
    Additional   

 

Total of Working Hours  156    
 

Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures João Carlos Antunes Ferreira Mendes PhD Prof. Coord. 
 Avelino Virgílio Fernandes Monteiro de Oliveira   PhD Prof. Adjunto 
Theoretical-Practical Lectures João Carlos Antunes Ferreira Mendes PhD Prof. Coord. 
 Avelino Virgílio Fernandes Monteiro de Oliveira   PhD Prof. Adjunto 
Practical-Laboratoty Lectures João Carlos Antunes Ferreira Mendes PhD Prof. Coord. 
 Avelino Virgílio Fernandes Monteiro de Oliveira   PhD Prof. Adjunto 
Tutorial Orientation    
    
Responsible(s) Lecturer (s) 
 João Carlos Antunes Ferreira Mendes 

 
 
Goals / Skills 

Transmit to students the general notions of the different fluid networks and develop the ability to elaborate fluid network 
projects. Encourage group work. Competencies to be acquired: Design fluid networks and direct their installation; Know how 
to plan and execute fluid network maintenance programs and activities. 
 
Program Contents  

1. Introduction 
2. Sizing of fluid networks 
3. Tubes 
4. Piping connection modes 
5. Pipe connection fittings 
6. Valves 
7. Expansion joints 
8. Steam traps, separators and filters 

Instituto Superior de Engenharia de Coimbra 
www.isec.pt 
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9. Material recommendations for services - Piping material specifications 
10. Pipe supports 
11. Pipe designs 
12. Mounting and testing of pipes 
13. Standards, codes and specifications 
 
Work Done 

Realization of a fluid network project. 
 
Teaching Methododoly 

Theoretical instruction with computer support; Study visits to different fluid network installations; Seminars on specific 
topics; Group learning. 
 
Bibliography  

 Power point presentations of the lectures available at the Moodle platform. 
 Mohinder Nayyar Piping Handbook - McGraw-Hill. 
 CARRIER International Limited - Manual de Aire Condicionado, Marcombo Editores, 1992. ISBN: 84-267-0115-9 
 Fluid Piping Systems & Insulation (@Moodle)  
 
Evaluation Method  

The evaluation of this curricular unit involves simultaneously a written test at the end of the semester, the report of the 
proposed work and the oral presentation of the work. The weighting is as follows: written test - 50%; Report - 30%; 
Presentation and discussion - 20%. In the written test of evaluation, it is required, as a minimum mark, 40% of the value of 
the test. 
 
Conditions for Exam Admission  

Final exam (10 points) for all enrolled students. 
 
Access Conditions and Attendance Excuse 

Not applicable. 
 
Conditions for Results Improvement  

It is only allowed to improve classification to the component evaluated in the examination. 
 
 

Date Signature from the lecturer responsible for the course  

21/01/2019  
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Mestrado - MsC em Engenharia Electromecânica – 
Especialização em Instalações e Equipamentos em Edifícios 

(Português) 
 

Mestrado - MsC in Electromechanical Engineering - 
Specialization in Facilities and Equipment in Buildings (Ingês) 

Academic Year: 2018 / 2019 
 

Program Contents 
 
 

Course Unit INSTRUMENTATION AND MEASUREMENT SYSTEMS 

 

Subject type  Engineering Sciences 

 

Research Area Electrical Engineering + Mechanics 

 
 
Year 1º  Semester 1º  ECTS 6 

 
Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 1 14  Study 52 

Theoretical-Practical Lectures 1 14  Works / Group Works 44 

Practical-Laboratoty Lectures 2 28  Project  

Tutorial Orientation    Evaluation 4 

    Additional   

 

Total of Working Hours 156    

 
Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures 
Carlos José de Oliveira Pereira e Jorge Alcobia 
Helena Jorge da Silva Marto 

PhD 
Master 

Prof. Adjunct 
Prof. Adjunct 

Theoretical-Practical Lectures 
Carlos José de Oliveira Pereira e Jorge Alcobia 
Helena Jorge da Silva Marto 

PhD 
Master 

Prof. Adjunct 
Prof. Adjunct 

Practical-Laboratoty Lectures 
Carlos José de Oliveira Pereira e Jorge Alcobia 
Helena Jorge da Silva Marto 

PhD 
Master 

Prof. Adjunct 
Prof. Adjunct 

Tutorial Orientation    

    

Responsible(s) Lecturer (s) 
 

Carlos José de Oliveira Pereira e Jorge Alcobia 
Helena Jorge da Silva Marto 

 
 
Goals / Skills 
Complement the preparation acquired in previous disciplines, in particular with regard to measurement techniques 
applicable to the quantities focused on them. To make students aware of the importance that experimental methods can 
have in solving engineering problems and to provide training that allows them to operate, configure and select measurement
systems. To foster the development of new skills associated with experimental work, namely problem identification, 
assembly planning, analysis and synthesis of information. 
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Program Contents  
MODULE OF MEASUREMENT SYSTEMS, SENSORS AND TRANSDUCERS 
Applications of measurement systems 
Introduction. Monitoring, control of operations and processes. 
Functional description of measurement systems and general definitions 
Introduction. Modes of operation. Relationship between input and output signals in measurement systems. 
Static characteristics of measurement systems 
Calibration. Minimum squares method. Static features. Causes and types of experimental errors. 
Uncertainty analysis. Chauvenet laws. Combination of errors in a measurement system. 
Dynamic characteristics of measurement systems 
Characterization of zero-order systems. Response to input signals. Characterization of first order systems. Response to 
input signals. Characterization of the systems of Second. Response to input signals. Characteristic times in the dynamic 
response of measurement systems. 
Kinematic quantities 
Introduction. Measurement of displacements: potentiometers, extensometers, sensors, LVDTs, encoders. Speed 
measurement. Measurement of acceleration. 
Strength, torque and power 
Standards and units. Basic methods of force measurement. Transducers. Load cells. Measurement of torque in rotational 
shafts. Measurement of mechanical power. 
Flow measurements and visualizations 
Drainage views: surface views; Space views. Flow velocity: 
Pressure probes; Wire anemometry / hot film. Flowmeters. 
Temperature 
Methods of measurement. Thermometers. Thermoresistances. Thermistors. Radiative methods. 
 
AUTOMATIC DATA ACQUISITION AND VIRTUAL INSTRUMENTATION MODULE 
Introduction to Automatic Data Acquisition 
Signal conditioning: instrumentation amplifiers; separation of the noise from the main signal; isolation; filters; linearization. 
Data acquisition boards: number of input channels, signal bandwidth, digital inputs and outputs, resolution, dynamic range, 
number of channels, determination of sampling rate. 
Applications. 
Virtual instrumentation 
Introduction to LabVIEW and its common functions. 
LabVIEW vocabulary. 
Components of a virtual instrument. Programming tools in LabVIEW. 
Cycles of repetition, creation of subroutines in LabVIEW. 
Graphics. 
LabVIEW data structures (strings, arrays, clusters, and structures). 
Error handling techniques. 
Development of modular applications. 
Use of variables in LabVIEW. 
LabVIEW project techniques. 
Synchronization techniques: notifiers and queues. 
Event programming. User interface. 
Input and output files (low and high level). 
 

 
Work Done 
Calibration of transducers. Development of a LabVIEW program. 
 

 
Teaching Methododoly 
Theoretical-practical teaching with computer support; Theoretical-practical teaching with discussion; Laboratory teaching 
with computer support; Group learning; Brainstorming. 
 

 
Bibliography  

 •   Presentations of classes made available on the Moodle platform 

 Gustavo da Silva, Instrumentação Industrial, Vol. I, Escola Sup. de Tecnologia de Setúbal, 2004, ISBN 972-8431-22-8 

 Gustavo da Silva, Instrumentação Industrial, Vol. II, Escola Sup. de Tecnologia de Setúbal, 2004, ISBN 972-8431-23-6 

 Pedro Guedes, Metrologia Industrial, 2011, ISBN: 978-972-8480-27-1 

 E. O. Doebelin, Measurement Systems: application and design, McGraw Hill, fourth edition, ISBN 0-07-017338-9, 1990 

 J. P. Holman, Experimental Methods for Engineers, McGraw Hill, sixth edition, ISBN 0-07-029666-9, 1994 

 J. G. Webster, The Measurement, Instrumentation and Sensors Handbook, ISBN 0-84-938347-1, 1999 
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 S. Wolf, R. Smith, Student Reference Manual for electronic Instrumentation laboratories, Prentice-Hall International., 
ISBN 0-13-117605-6, 2004 

 John Essik, Hands-on introduction to Labview for scientists end engineers, Oxford University Press,ISBN978-019-

537395-0, 2009 

 Robert H. Bishop, LabVIEW 2009 student edition, Pearson - Prentice Hall, ISBN 978-0-13-214129-1, 2010 

 

 
Evaluation Method  
Evaluations tests, delivery and discussion of a report from a laboratory calibration and development of a program in the 
LabVIEW environment for all students enrolled. 
Weighting:  - Formal evaluation tests (50%); 

   - Report of a laboratory calibration (20%); 
- Program in LabVIEW (30%). 

Approval conditional on obtaining a positive classification in the formal evaluation test. 
The assignment of classification to the laboratory component is conditioned to the minimum frequency of 70% of the 
respective classes actually given. (In the case of student-workers, the criterion of minimum attendance is not applicable, 
with a discussion of the laboratory test report as well as the program developed in the LabVIEW environment). 
 
 
Conditions for Exam Admission  
Students have access to examination with a minimum frequency of 70% of the laboratory classes. 
 

 
Access Conditions and Attendance Excuse 
Not applicable. 
 

 
Conditions for Results Improvement  
It is only allowed to improve classification to the component evaluated in the examination. 
 

 
 

Date Signature from the lecturer responsible for the course 

10-10-2018 
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Mestrado em Engenharia Eletromecânica 
Especialização em Instalações e Equipamentos em Edifícios 

Master Course in Electromechanical Engineering 
Specialization in Building Services Engineering  

 
Academic Year: 2018/2019 

 

Program Contents 

 
 

Course Unit APPLIED MATHEMATICS 

 

Subject type  Basic Science 

 

Research Area Mathematics 

 
 

Year 1st  Semester 1st  ECTS 6 

 

Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 2 28  Study 87 

Theoretical-Practical Lectures 2 28  Works / Group Works 10 

Practical-Laboratoty Lectures    Project  

Tutorial Orientation    Evaluation 3 

    Additional   

 

Total of Working Hours 156    

 

Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures João António Ribeiro Cardoso PhD Prof. Coord. 

Theoretical-Practical Lectures João António Ribeiro Cardoso   

Practical-Laboratoty Lectures    

Tutorial Orientation    

    

Responsible(s) Lecturer (s) 
 

João António Ribeiro Cardoso 

 
 

Goals / Skills 

Student should be able to: 
interpret analytically and geometrically functions of several variables, preferably using computational tools; understand the 
basic concepts of vector fields and use them in the description of physical phenomena; know examples of ODEs 
applications in various engineering areas; implement the main numerical methods to solve ODEs; compute Laplace 
transform of functions, including functions used in engineering; apply Laplace transforms to solve initial value problems; 
calculate Fourier series and Fourier transforms; realize the importance of Fourier analysis in engineering; solve boundary 
value problems involving the heat equation or the Laplace equation; use Matlab in the treatment of the subjects taught; use 
mathematical techniques to solve practical problems of his vocational area; develop skills of abstraction, demonstration and 
logical structuring; show interest and autonomy in the performance of practical work. 

 

Program Contents  

1. Vector Analysis 

Review of functions of several variables and their derivatives;Vector fields; Handling functions of several variables and 
vector fields with Matlab. 

2. Ordinary Differential Equations. Numerical Resolution Methods 

Introduction to differential equations; Importance of differential equations in Engineering; Numerical methods for first 

Instituto Superior de Engenharia de Coimbra 
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order initial value problems (Taylor and Runge-Kutta methods); Implementation in Matlab; Runge-Kutta method for 
systems of ordinary differential equations. 
 

3. Laplace Transforms 

Brief review of integration; Laplace transform and inverse Laplace transform: definition and properties; Heaviside 
function; Convolution; Application of Laplace transforms in the resolution of initial value problems. 
 

4. Fourier Analysis 

Periodic functions; Fourier series of 2L-periodic functions; Convergence of Fourier series; Fourier series of even or odd 
functions; Fourier transform. 
 

5. Partial differential equations 

Basic concepts; Heat and diffusion equation and applications; Solving the diffusion PDE by separation of variables; 
Laplace equation; applications; Two-dimensional Laplace equation in Cartesian coordinates; Resolution by the method 
of separation of variables. 

 

 

Work Done 

One teamwork using Matlab, with written report and oral presentation – 15% weighting (3 values). 

 

Teaching Methododoly 

The teaching methodologies are the followings: Lectures by the teacher; Practical exercises by students. Some classes will 
take place in computer lab in order to solve problems using Matlab. 
 

 

Bibliography  

  R. Burden e J. Faires, Numerical Methods, 2ª Ed., Brooks/Cole, 1998. 

 J. R. Cardoso, Apontamentos de apoio às aulas teóricas e teórico-práticas de Mat. Aplicada, DFM, ISEC, 2018 

 J. R. Cardoso, Actividades de apoio às aulas de laboratório de Matemática Aplicada, DFM, ISEC, 2018 

 T. Harman, J. Dabney, N. Richert, Advanced Engineering Mathematics with Matlab, 2ª Ed., Brooks/Cole, 2000. 

 E. Kreyszig, Advanced Engineering Mathematics, 8ª Ed., John Wiley & Sons, 1999 

 Larson, Hostetler, Edwards, Cálculo, Volume 2, McGraw-Hill, 8ªEd, 2006 

 C. Moler, Numerical computing with Matlab, SIAM, Philadelphia, 2004  

 P. O’Neil, Advanced engineering mathematics, 5ªEd, Thomson Brooks/Cole, 2003 

 

Evaluation Method  

- Theoretical + Practical Components - 85% weighting (17 values): 

     Evaluation can be either continuous (two written tests) or by a final written exam. 
 
 - One teamwork using Matlab, with written report and oral presentation – 15% weighting (3 values). 
 

 

Conditions for Exam Admission  

The student must be officially enrolled in the course unit (Secretaria Virtual). 

 

Access Conditions and Attendance Excuse 

Not applicable 

 

Conditions for Results Improvement  

According to the rules of ISEC. 

 
 

Date Signature from the lecturer responsible for the course 

18/10/2018 
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Mestrado em Engenharia Eletromecânica 
Especialização em Instalações e Equipamentos em Edi fícios 

Master Course in Electromechanical Engineering 
Specialization in Building Services Engineering  

 
Academic Year: 2018/2019 

 

Program Contents 
 
 

Course Unit SPECIAL TECHNICAL INSTALLATIONS II 
 

Subject type  Specialty Sciences 

 

Research Area  Mechanical Engineering 

 
 

Year 2  Semester  1  ECTS 5 
 

Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 2 28  Study 44 
Theoretical-Practical Lectures    Works / Group Works 28 
Practical-Laboratoty Lectures 2 28  Project  
Tutorial Orientation    Evaluation 2 
    Additional   

 

Total of Working Hours  130    
 

Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures João Carlos Antunes Ferreira Mendes Doutoramento Prof. Coordenador 

 Avelino Virgílio Fernandes Monteiro de Oliveira   Doutoramento Prof. Adjunto 

Theoretical-Practical Lectures    
Practical-Laboratoty Lectures João Carlos Antunes Ferreira Mendes Doutoramento Prof. Coordenador 

 Avelino Virgílio Fernandes Monteiro de Oliveira   Doutoramento Prof. Adjunto 

Tutorial Orientation    
    
Responsible(s) Lecturer (s) 
 João Carlos Antunes Ferreira Mendes 

 
 
Goals / Skills 

Design and selection of technical equipment / installations in buildings and developments. 
 
Program Contents  

Part I 
1. Industrial Kitchens 
2. Elevators 
Part II 
1. Central Vacuum Systems 
2. Gas Installations 

 3. Hospital Laundry 
 
Work Done 

Ventilation project of an industrial kitchen. Elaboration of a report oriented to the decision making on technical equipment of 

Instituto Superior de Engenharia de Coimbra 
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the area to be studied. 

 
Teaching Methododoly 

Theoretical teaching with computer support; Study visits to different operating facilities; Seminars on specific topics; Group 
learning. 
 
Bibliography  

 Catálogos de fabricantes de Sistemas de Aspiração Central  

Manual de Lavanderia, Fundação CASA, Superintendência de Saúde, Brasil, 2008 

Manual de Lavanderia Hospitalar – Ministério da Saúde, Brasil 

Gás Natural: Manual Técnico – Instalações de Utilização de Gás Natural para Clientes Domésticos, GALP 

Instalações de Gás na Restauração, Hotelaria e Catering, Victor Monteiro, Editora LIDL, ISBN: 9789727578030, 2012 

 Ventilação na Restauração e Hotelaria, Victor Monteiro, ETEP, 2016 
 
Evaluation Method  

The evaluation of the first part of the unit will have three components: a project (5 values), performance during classes (1,5 
values) and final written exam (3.5 values). 
The evaluation of the second part of the uc will have 2 components: practical work and final written exam. 
The work will have to be framed in the programmatic content of the CU and will consist of a report oriented to the decision 
making on technical equipment of the area to be studied. You will have a price of 2.5 and the students will have to obtain a 
minimum price of 30%. The work will be the subject of public presentation and discussion, in the last class of the semester. 
The final exam will have a price of 7.5, requiring a minimum grade of 2.5 points. 
The aggregate classification (final exam and work) of part II must be equal to or greater than 4.0 values. 
 
Conditions for Exam Admission  

Final exam part I (3.5 points) and part II (7.5 points) for all enrolled students. 
 
Access Conditions and Attendance Excuse 

Not applicable. 
 
Conditions for Results Improvement  

It is only allowed to improve classification to the component evaluated in the examination. 
 
 

Date Signature from the lecturer responsible for the cours e 

18/10/2018  
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MSc em Engenharia Eletromecânica – Especialização em 
Instalações e Equipamentos em Edifícios - 6786 (Português) 

 

MSc in Electromechanical Engineering - Specialization in 
Building Services Engineering - 6786 (Ingês) 

 
Academic Year: _2018_/_2019__ 

 

Program Contents 

 
 

Course Unit HOME AUTOMATION AND INTELLIGENT BUILDINGS - 678612 

 

Subject type  Sciences of speciality 

 

Research Area Electrical Engineering 

 
 

Year 2nd  Semester 1st  ECTS 5 

 

Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 2 28  Study 30 

Theoretical-Practical Lectures    Works / Group Works 42 

Practical-Laboratoty Lectures 2 28  Project  

Tutorial Orientation    Evaluation 2 

    Additional   

 

Total of Working Hours 130    

 

Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures António Manuel Ferreira Simões de Almeida MSc Adjunct Professor 

Theoretical-Practical Lectures    

Practical-Laboratoty Lectures António Manuel Ferreira Simões de Almeida MSc Adjunct Professor 

Tutorial Orientation    

    

Responsible(s) Lecturer (s) 
 

António Manuel Ferreira Simões de Almeida 

 
 

Goals / Skills 

The main aims of this course unit are: 
To familiarize students with the concepts in design, automatization and supervision of buildings in residential and commercial 
sectors. 
 
At the end of this course unit the learner is expected to be able: 
To know how to develop projects of automation in buildings. 
 To choose the best options and solutions for a rational use of energy in buildings and increase the occupants comfort and 
commodity. 

 

Program Contents  

Concepts and Objectives of Intelligent Buildings and Home Automation. 
Intelligent Buildings and Inmótica. 
Development of Automation Systems for Buildings in Terms of Technology and Systems Architecture. 
Techniques of Energy Management in Buildings: Architecture and the Sun; Efficient Lighting; Efficient HVAC. 

Instituto Superior de Engenharia de Coimbra 
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Integrated Project of Buildings. 
Solutions for Applications in Home Automation and Intelligent Buildings: The X10 Technology; The Active Home Pro 
Software; The KNX/EIB Technology; Applying KNX/EIB Technology; Addressing in the KNX/EIB Technology. 
Services in Intelligent Buildings. 
Structured Cabling Projects. 
Open Systems. 
Future and Present of Intelligent Buildings. 

 Implementation of Small Installations in Home Automation. 

 

Work Done 

Based on modules that use X10 technology, small home automation facilities will be developed by the students. 
Based on modules that use KNX technology, small home automation systems will be developed by the students. 
From a case study of a residential building, the students will be invited to design a home automation installation for that 
building. 

 

Teaching Methododoly 

Theoretical classes: expository sessions with interaction between teacher and students. Case-studies presentation. 
Practical classes: sessions of information research, followed by analysis and synthesis. Laboratory work, work group and 
applied research. Practical applications through the configuration of modules used in building automation. 

 

Bibliography  

 Various documents to be provided by the teacher throughout the semester. 

 

Evaluation Method  

Continuous evaluation:  written assignment, oral presentation, class participation and attendance (50%); Written test (50%). 

 

Conditions for Exam Admission  

Participation in at least 75% of the practical classes and delivery of the final report for the practical work until the end of the 
last theoretical class week. 

 

Access Conditions and Attendance Excuse 

In the case of student-worker students the conditions of participation in the classes will be combined between the teachers 
and students, in the first week of classes, and according to the current legislation. 

 

Conditions for Results Improvement  

The conditions for improvement of classification are those expressed in the law. 

 
 

Date Signature from the lecturer responsible for the course 

2018-10-12 
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 Master Course in Electromechanical Engineering 

Specialization in Building Services Engineering 

 
Academic Year: 2018/2019 

 

Program Contents 

 
 

Course Unit HVAC-R PLANTS 

 

Subject type  
Specialty curricular 
unit 

 

Research Area Mechanical Engineering 

 
 

Year 1st  Semester 2nd  ECTS 6 

 

Working Hours  Unaccompanied Working Hours 

Activity Type 
Working 

Hours Per 
Week 

Total Hours 
 

Activity Type Total Hours 

Theoretical Lectures 2 28  Study 27 

Theoretical-Practical Lectures 1 14  Works / Group Works 70 

Practical-Laboratory Lectures 1 14  Project  

Tutorial Orientation    Evaluation 3 

    Additional   

 

Total of Working Hours 156    

 

Lecturer 

Activity Type Name Qualifications Category 

Theoretical Lectures João Manuel Nogueira Malça de Matos Ferreira PhD Adjunct Professor 

Theoretical-Practical Lectures João Manuel Nogueira Malça de Matos Ferreira PhD Adjunct Professor 

Practical-Laboratory Lectures  João Manuel Nogueira Malça de Matos Ferreira PhD Adjunct Professor 

Tutorial Orientation    

    

Responsible(s) Lecturer (s) 
 

João Manuel Nogueira Malça de Matos Ferreira (jmalca@isec.pt) 

 

Goals / Skills 

The main aims of this course unit are: to understand the thermodynamics of air/water vapor mixtures and basic processes of air 
conditioning; to characterize HVAC systems and their field of application; to be able to select HVAC equipment; to understand the 
thermodynamic mechanisms that govern refrigeration applications; to distinguish the main components of refrigeration systems and 
how they interact to perform refrigeration; to select main components and accessories for a refrigeration system.  
At the end of this course unit the student is expected to: understand HVAC fundamentals; describe main HVAC systems and their 
components; be aware of HVAC design guidelines, including installation, commissioning and maintenance requirements; integrate 
refrigeration fundamentals with refrigeration systems design; describe and size the main components of a refrigeration system. 
 

Program Contents  

PART I – HVAC SYSTEMS 
1. Introduction 
2. Thermal comfort and indoor air quality 
3. Psychometrics and air conditioning processes 
4. Main HVAC systems 
5. Installation and maintenance of HVAC systems 
6. Legislation, standards and regulations 

PART II - REFRIGERATION SYSTEMS 
7. Refrigeration cycles 
8. Refrigerants 
9. Refrigeration compressors 
10. Condensers and evaporators 
11. Control in HVAC-R plants 
12. Calculation of refrigeration plants 
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Work Done 

• Presentation and discussion in class of three relevant topics to the program contents of the curricular unit (HVAC); 
• Presentation and discussion in class of three relevant topics to the program contents of the curricular unit (Refrigeration); 
• Two technical visits to industrial and/or commercial facilities, including a final written report; 
• Written report of one invited lecture held within the scope of the curricular unit. 
 

Teaching Methodology 

Topics at theoretical classes are presented through an application-driven approach, which tries to trigger discussion within the 
audience. “What-if” questions are extensively raised to engage students in the discussion. Students are also urged to deepen the 
study, using the recommended bibliography, books and other documents, and self-conducted research on the internet. Throughout 
the semester, each student presents four topics, followed by a discussion period. In theoretical-practical classes, problem solving is 
promoted to verify the knowledge level already acquired. Lab classes are grounded on software and technical catalogs of HVAC-R 
manufacturers. Additionally, one or more field visits to industrial and/or commercial units are provided for students to take contact 
with the technical facilities. Following these visits, students prepare summary reports, individually or in groups of two. 
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 Directives, standards and regulations 

 Catalogues of HVAC-R equipment and accessories 

 Software documentation 

 

Evaluation Method  

The evaluation of the course unit comprises: 
1) Final written exam (22,5%); 
2) Oral presentation of three HVAC topics (30%); 
3) Oral presentation of three Refrigeration topics (30%); 
4) Written report of two field visits (5%+5%); 
5) Summary report of invited lecture (7,5%). 
• The document supporting the presentations referred in 2) and 3) must be delivered to the head of the curricular unit in digital 
format (in PDF format, email jmalca@isec.pt) up to 2 weeks after the respective presentation and discussion in class . The filename 
must obey the following rule: "Surname short title of the work date" (example: "Mathews air filters 12may2018.pdf") 
• Reports referred to in 4) and 5) must be delivered to the head of the curricular unit in digital support (email jmalca@isec.pt) until 
the last day of classes according to the available school calendar 
• If there are no lectures and / or technical visits, the respective weight in the final grade is transferred to the final exam 
• Failure to appear in the lecture(s) or technical visit(s), if duly justified, implies that the respective weight in the final grade is 
transferred to the final exam. 
 

Conditions for Exam Admission  

N/A 

Access Conditions and Attendance Excuse 

N/A 

Conditions for Results Improvement  

Improvement is only available through the written exam. 

 

Date Signature from the lecturer responsible for the course 

24 January 2019 
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