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1 INTRODUCTION 

The recast Directive on the energy performance of buildings (EPBD) stipulates that all new buildings 

constructed within the EU after 2020 should reach nearly zero energy level, and following 31
st
 December 

2018 new buildings occupied and owned by public authorities are nearly zero energy buildings. Technically, 

every architect should be able to design a nearly zero energy building (nZEB), however, in practice this 

requires ongoing awareness of technical standards and innovative practice.  On-going training programmes 

can help overcome this potential barrier. 

As such, the objective of the SouthZEB project is to design and develop training and assessment 

programmes for the abovementioned professionals, focussing especially on the transfer of successful 

practices and knowledge from the front runner countries (i.e. UK, Austria, Germany, and France) to the 

south EU countries.  

The modules will be based on recognised and successful professional development courses and will be 

adapted to the participating countriesô specific needs and regulations.  Special emphasis will be paid to the 

building traditions of participating countries. Training modules will also be developed for construction 

management and field supervision of nZEB as well as for training the decision makers in the preparation of 

appropriate funding schemes and other incentives for promoting nZEB. Best practice examples from 

successful programs in the most advanced (in this area) EU countries will be used in the training programs.  

The objectives of the project include the following: 

¶ At least 150 trainers will be trained to deliver the modules 

¶ At least 1,500 professionals (engineers, architects, municipality employees, decision makers) will 

be trained on nZEB 

¶ At least 400 professionals trained remotely through the e-learning platform (part of the 1,500 stated 

above) 

¶ At least 3,000 user registrations in the portal by the end of the project 

¶ Four new funding and promotion schemes for nZEB designed, one in each of the South European 

participating countries (i.e. Greece, Cyprus, Portugal and south Italy).    

 

A total of ten training modules have been developed from the SouthZEB project. Ten assessment exams, 

one for each of the training modules, has also been created.  

Detailed descriptions of each of the ten modules are appended to this report as follows: 

¶ Appendix A ï description of Module 1: Basic module 

¶ Appendix B ï description of Module 2: Advanced module 

¶ Appendix C ï description of Module 3: Building thermal performance 

¶ Appendix D ï description of Module 4: Thermal comfort 

¶ Appendix E ï description of Module 5: Local Architectural Regulations & Certification Framework 

¶ Appendix F ï description of Module 6: NZEB Simulation & Design Software 

¶ Appendix G ï description of Module 7: Low Carbon Technologies & Automation 

¶ Appendix H ï description of Module 8: Retrofitting 

¶ Appendix I ï description of Module 9: Construction Management & Field Supervision 

¶ Appendix J ï description of Module 10: Funding & Incentives 
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APPENDIX A - DESCRIPTION OF MODULE 1: BASIC MODULE  

2 WP3 ï TASK 2 - TRAINING MODULE 1 ï BASIC MODULE 
DESCRIPTION 

2.1 Preparation and delivery 

Preparation of the course material is undertaken by CUT with close collaboration with the rest of the 

consortium (in accordance with the Description of Work). Nevertheless, CUT is responsible for the 

development of all sessions of module 1. The Exams are prepared by KEK. 

The individual responsible is Dr. Polyvios Eleftheriou an Assistant Professor of CUT. Dr. Eleftheriou has 

been teaching basic and advanced thermodynamics, thermal and acoustic performance of buildings, HVAC 

systems, thermal losses in buildings and building energy modelling for more than 25 years of activity at the 

Cyprus University of Technology (since its founding in 2004) and Cyprus Higher Institute of Technology 

since 1988, where he has delivered undergraduate and postgraduate courses as well as scientific 

presentations. He will be assisted as required by Flouris Xeni a PhD student. Assistant Professor 

Eleftheriou will also be responsible for the quality check of the material. 

Local issues are determined and course material is prepared by the local partners in the target countries. 

Every effort should be made so content should not exceed 20% of the total course material. The local 

issues are prepared by local partners, CUT and GARnet in Cyprus, KEK and UPatras in Greece, DTTN in 

Italy and UMinho and IST-ID in Portugal. 

Delivery of the training course material to trainers is undertaken in each country by the relevant partners (in 

accordance with the Description of Work); in Cyprus by CUT, in Greece by KEK (Euro Training), in Italy by 

DTTN and in Portugal by UMINHO and IST-ID. Later, the trainers will also deliver the courses to the 

trainees. 

2.2 Outline of Module 1 ï Basic Module 

ñModule 1ò aims at presenting to engineers, architects, building supervisors, site managers, building 

auditors, government and local authorities officials involved in the regulation of energy efficiency in 

buildings the basic concepts and definitions of buildings, building envelope, electrical, mechanical and 

HVAC systems employed in buildings, as well as, the methodology on the energy assessment of buildings 

and the key parameters and minimum requirements leading to the certification of a near Zero Energy 

Buildings (nZEB).  

Since the Basic Module and its material is intended for addressing engineers of multi-disciplinary 

background (architects, civil engineers, mechanical engineers, electrical engineers, etc.) and experience 

(from young graduates to highly experienced) professionals, it is structured in such a way in order to 

provide an introduction to basic legislation and concepts followed by a smooth transition to more advanced 

issues leading to a near Zero Energy Building construction. 

Initially the module material focuses on the related European Directives (EPBD recast and RED) and the 

local legislation and regulations, which are now the driving forces towards the 2019 and 2021 milestones 

for near Zero Energy Buildings. A section related to the building envelope follows, presenting the basic 
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concepts and structures (walls, floors, roofs, windows, etc.) and thermal losses mechanisms. Then comes a 

chapter dedicated to thermal insulating materials (from most commonly used in the present to state of the 

art and materials of the future) followed by a section on HVAC systems which are considered of great 

importance in southern climates. Finally a practical example is presented on the design of a residential near 

Zero Energy Building. 

The estimated duration of the training is 20 hours, divided in pre-course preparation, classroom, post-

course study and finally an exam. 

This training module is coordinated, designed and planned by CUT, with the collaboration of partners from 

each target country (Cyprus, Greece, Italy and Portugal) for the development of the specific training 

material related to local issues and particularities. As a result, the approach changes among countries in 

order to allow local regulations and traditions being fully adopted. 

2.3 Purpose of the training 

Buildings are responsible for approximately 40% of the total annual energy consumption in Europe. 

Furthermore, it has been established that households, in developed countries, spend slightly more than half 

of their total energy needs (approximately 52%) for space heating and cooling. Taking also into account 

studies showing that there is a major room for improvement on the energy saving of the building sector in 

general, one can realize that the buildingsô sector will be a key element in achieving Europeôs 2020 energy 

targets (20% reduction on energy use, 20% use of renewable energy and 20% reduction of CO2 

emissions). Near Zero Energy Buildings (nZEB) coming into effect from 2019 (31
st
  December 2018) 

onwards will prove a major asset towards this direction.  

Professionals involved in the buildingôs design and construction sector will need to fully familiarize 

themselves with the nZEB definition and concept in order to minimize the risks of unintended poor design 

and ñbuilding energy performanceò. These risks include excess humidity (unable to escape the building 

envelope), problems in different materials bonding together, oversized or inefficient systems resulting in 

increased costs, etc. Basic interdisciplinary knowledge is essential in order for professionals of diverse 

backgrounds to harmonically cooperate within a team with sole purpose the optimum design and 

construction of an nZEB building regarding technical and financial aspects. 

The purpose of the training is to inform building professionals and other stakeholders about the related 

European Directives and mandatory legislation and regulation regarding the energy performance of 

buildings and demonstrate the basic concepts, physics and techniques and how these are applied in simple 

steps leading to the design of a near Zero Energy Building. 

The aspects that will be covered in this training module are as follows: 

¶ Introduction to the nZEB concept 

¶ European Directives 

¶ Local legislation and regulations (differentiation between target countries) 

¶ The building envelope 

¶ Different constructions of the building envelope 

¶ Windows, shading systems and facades 

¶ Thermal insulation materials of the present 

¶ High performance thermal insulation materials (new and future trends) 
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¶ HVAC systems 

¶ nZEB examples. 

2.4 Learning objectives and outcomes 

Learning objectives specify the new knowledge, skills and abilities that a learner should accomplish from 

undertaking a learning experience (course, webinar, self-study or group activity). Achievement of all of the 

learning objectives should result in accomplishing all of the overall training goals of the training and 

development experiences. 

A learning objective is a statement of what the learner will know, understand, or be able to do as a result of 

engaging in a learning activity. Well-written learning objectives are essential to building a strong foundation 

in the development of training materials. 

Learning objectives: 

¶ Provide clarity about the purpose of the course; 

¶ Guide the development of appropriate content, methods, and materials by the curriculum developer 

in order to facilitate learning and meet training goals; 

¶ Establish accountability between the learner and the instructor; 

¶ Help trainers articulate exactly what they want participants to do by the end of the training. 

 

Effective learning objectives have been developed using the SMART principles: Specific, Measurable, 

Action-oriented, Reasonable, and Time bound. 

The learning objectives of Module 1 are as follows (specific): 

¶ To understand the definition and concept of an nZEB building and to familiarize with key building 

parameters towards the aforementioned goal. 

¶ To introduce or refresh the basics regarding the physics applicable in energy consumption of 

buildings in general and nZEB in particular. 

¶ Introduction of current market and near-future coming insulating materials and their respective 

advantages and disadvantages over one another. 

¶  To familiarize with current building envelope various construction techniques and their respective 

benefits or flaws. 

¶ To introduce the state of the art and most efficient market available electromechanical systems 

used in building design and construction. 

¶ To present the available renewable energy sources for nZEBs, as far as technology and legal 

framework is concerned, and present the minimum RES requirements in an nZEB. 
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Measurable ï learners, after completing the course, are able to identify the key parameters and 

requirements that lead to the design of a near Zero Energy Building and the resulting benefits (financial and 

more) to its owners, tenants, managers, etc. Learners will also be able to follow various design paths 

leading to the design of an nZEB building using the most adequate methodology. 

Action ï learners will be able to address the implementation of nZEB development within their own work, 

taking into consideration the various particularities and different possibilities in each particular case study. 

They will also be able to explain to prospective clients, colleagues and other stakeholders the issues 

involved in the design and development of an nZEB building. 

Reasonable ï PowerPoint slides are supported by reading documents recommended to be studied before 

and after attending the course and additional material is presented as bibliography in each section; the 

learning required is commensurate with the objective. 

Time-bound ï learning will be completed after the training and completion of course reading. 

2.5 Learning audience ï trainers and trainees ï qualifications and experience 

The trainers and trainees will be those professionals involved in the design and construction of buildings, as 

well as those involved in the building regulation system. Professions will include engineers, architects, 

building supervisors, site managers and building auditors. Government and local authorities officials 

involved in the regulation of energy efficient buildings will also be included. 

The trainers should be members of a relevant construction profession and have extensive experience, at 

least five yearsô experience in practice of the design and construction of buildings, preferably of energy 

efficient buildings. Experience of supervision of staff and previous experience in delivering training and 

courses would also be useful. 

The trainees include the building professionals described above, but with any number of yearsô experience 

from graduation through to senior company Directors. 
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3 STRUCTURE OF MODULE 1 ï BASIC MODULE 

The estimated duration of the training is 20 hours. The structure of the training course is as follows: 

¶ Preparation ï involving an on-line introduction and background reading; the approximate duration 

is 4 hours; 

¶ Class based training ï involving delivery by a trainer of the main components of the training.  The 

delivery will be given by the approved trainer in modules split in 2-hour sessions.  The approximate 

duration of the classroom training will be 12 hours; 

¶ Post classroom based training, self-learning and exam preparation. The training will include 

on-line reading and, where possible, video presentation from actual building examples to 

demonstrate good and bad practice, as well as short self-assessment tests, based on the contents 

and functionalities of the e-learning platform. The approximate duration of this part of the training 

will be 3 hours; 

¶ Competence assessment: this will be delivered through a one hour written exam after the 

completion of the training course and will be structured in a combination of multiple-choice 

questions and calculation questions. 1 hour should be allocated to complete the exam. 

3.1 Time Allocation of M1- Basic Module 

It is foreseen to have 12 hours of class room training, distributed per section as follows, and a one hour 

exam: 

¶ Session 1 ï Introduction and the nZEB concept (0.5h) 

¶ Session 2 ï European Directives and national legislation (3.0h) 

¶ Session 3 ï Basic physics and the Building Envelope (2.0h) 

¶ Session 4 - Thermal insulation materials and current technology trends (2.5h) 

¶ Session 5 ï HVAC systems in buildings and basic concepts (3.0h) 

¶ Session 6 ï Practical session: nZEB design example (1.0h) 

¶ Exam (1.0h). 

3.2 Course reading material 

A number of documents are indicated as necessary (pre-course and post-course) and additional reading 

material related to legislation, building certification and key parameters, European Directives, etc. is pointed 

out. 

Pre-classroom 

nZEB definitions, Standards on the Energy Performance of Buildings and bibliography: 
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EN ISO 13790:2008 Energy Performance of Buildings ï Calculation of energy use for space heating and 

cooling 

EN 15242:2006 Ventilation for buildings ï Calculation methods for the determination of air flow rates in 

buildings including infiltration 

NEN 2916:1998 Energy performance of non-residential buildings. Determination method 

2010/31/EU Directive of the European Parliament and of the Council on the energy performance of 

buildings (recast) 

2009/28/EC Directive of the European Parliament and of the Council on the promotion of the use of 

energy from renewable sources. 

National building regulations / standards relevant to energy performance of buildings: 

Cyprus 

Laws 

¶ N142(I)/2006 ï On the Regulation of the Energy Performance of Buildings Law 2006 

¶ N30(I)/2009 - On the Regulation of the Energy Performance of Buildings (Amendment)  Law 

2009 

¶ N210(I)/2012 - On the Regulation of the Energy Performance of Buildings (Amendment)  Law 

2012. 

Decree Laws & Regulations 

¶ ȾȹɄ 164/2009 ï On the Regulation of the Energy Performance of Buildings (Energy 

Certification of Buildings) Regultions 2009 

¶ ȾȹɄ 39/2014 ï On the Regulation of the Energy Performance of Buildings (Energy Certification 

of Buildings) (Amendment)  Regultions 2014 

¶ ȾȹɄ 412/2009 - On the Regulation of the Energy Performance of Buildings (Energy 

Performance Certificates of Buildings) Decree 2009 

¶ ȾȹɄ 432/2013 - On the Regulation of the Energy Performance of Buildings (Minimum 

Requirements on the Energy Performance of Buildings) Decree 2013 

¶ ȾȹɄ 432/2013 - On the Regulation of the Energy Performance of Buildings (Recommendations 

for the Improvement of the Energy Performance of Buildings and Energy Performance 

Certificate of Buildings) Decree 2013 

¶ ȾȹɄ 33/2015 - On the Regulation of the Energy Performance of Buildings (Methodology on the 

Energy Assessment of Buildings) Decree 2015 

¶ ȾȹɄ 164/2009 ï The Streets and Buildings (Energy Performance of Buildings) Regulations 

2009 

¶ ȾȹɄ 61/2014 ï The Streets and Buildings (Energy Performance of Buildings) (Amendment) 

Regulations 2014 
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¶ ȾȹɄ 343/2013 ï On the Regulation of the Energy Performance of Buildings (Methodology for 

the calculation of the Cost Optimal minimum Requirements on the Energy Performance of 

Buildings) Decree 2013 

¶ ȾȹɄ 386/2013 ï On the Regulation of the Energy Performance of Buildings (Requirements on 

New Technical Building Systems installed in existing buildings or building units and technical 

systems that are replaced or upgraded) Decree 2013 

¶ ȾȹɄ 366/2013 ï On the Regulation of the Energy Performance of Buildings (Requirements and 

Specifications to be met by the near Zero Energy Building - nZEB) Decree 2014 

¶ ȾȹɄ 163/2009 - On the Regulation of the Energy Performance of Buildings (Cooling Systems 

Inspection) Regulations 2009 

¶ ȾȹɄ 413/2009 - On the Regulation of the Energy Performance of Buildings (Cooling Systems 

Inspection) Decree 

¶ ȾȹɄ 244/2015 - On the Regulation of the Energy Performance of Buildings (regulation and 

control of cooling systems of nominal power output greater than 20 kW) Decree 

¶ ȾȹɄ 119/2011 - On the Regulation of the Energy Performance of Buildings (Inspection of boiler 

based Heating Systems) Regulations 2011 

¶ ȾȹɄ 148/2013 - On the Regulation of the Energy Performance of Buildings (Inspection 

procedure of heating systems equipped with a boiler of nominal power between 20 kW and 100 

kW) Decree 2013 

¶ ȾȹɄ 149/2013 - On the Regulation of the Energy Performance of Buildings (Inspection 

procedure of heating systems equipped with a boiler of nominal power greater than 100 kW) 

Decree 2013 

¶ ȾȹɄ 244/2013 - On the Regulation of the Energy Performance of Buildings (regulation and 

control of heating systems equipped with a boiler of nominal output power greater than 20 kW) 

Decree 2013. 

 

Greece 

Greek Law 3661/2008 ñMeasures to reduce energy consumption in buildings and other 

provisionsòRegulation for Energy Efficiency of Buildings (KENAK) issued in 2010 (Official Gazette 

Bulletin Bô 407/09-04-2010), based on the Greek Law 3661/2008  

Technical Guidelines for the implementation of KENAK through Official Gazette Bulletin ȸô 1387-2010 

and 1413-2012 

Greek Law 3851/2010 ñAccelerating the Development of Renewable Energy Sources (RES) to Deal with 

Climate Change and Other Regulations in Topics under Authority of the Greek Ministry of Environment, 

Energy, and Climate Changeò 

Greek Law 4122/2013 ñEnergy Performance of Buildings ï Transposition of Directive 2010/31/EUò, 

which integrated the recast EPBD Directive 2010/31/EU 
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New Building Regulation (Greek Law 4067/2012). 

Italy  

Italian Legislative Decree 28/2011 transposing the Renewable Energy Services (RES) Directive - 

requirements regarding the share of renewable energy for new buildings and major renovations were 

increased 

The Italian Legislative Decree 192/2005 - general framework for the transposition of the EPBD at 

national level, setting the minimum requirements for the Energy Performance (EP), and the U-values for 

windows, walls, floors and roofs, in case of new buildings and major renovations. 

The Italian Presidential Decree n. 59 - calculation methodologies and minimum requirements to the 

summer EP of cooling and lighting systems; minimum requirements for the EP of buildings and of 

heating systems. 

D.L. 63/2013 Disposizioni urgenti per il recepimento della Direttiva 2010/31/UE del Parlamento europeo 

e del Consiglio del 19 maggio 2010, sulla prestazione energetica nell'edilizia per la definizione delle 

procedure d'infrazione avviate dalla Commissione europea, nonche' altre disposizioni in materia di 

coesione sociale. (13G00107) (GU Serie Generale n.130 del 5-6-2013). 

Decreto Ministeriale 26/06/2015, Ministero dello Sviluppo Economico - Adeguamento del decreto del 

Ministro dello sviluppo economico, 26 giugno 2009 - Linee guida nazionali per la certificazione 

energetica degli edifici. 

 

Portugal 

Portuguese Energy Strategy (NES 2020) 

Portuguese Building Thermal Legislation - Decree-Law 118/2013, Updated by Decree-Law 68 -A/2015, 

Decree-Law 194/2015, Decree-Law 25/2016 and related Ordinances and Mandamus. 

National Energy Efficiency Action Plans (NEEAP) and National Renewable Energy Action Plans 

(NREAPs). 

Post classroom 

The post classroom study includes the following: 

¶ EPC ï national methodology; 

¶ EPC generating software; 

¶ Assessment techniques; 

¶ Best practice details. 

The post classroom study will also include identification of good and bad practices.  

National bibliography and publications on the energy performance and certification of buildings: 

Cyprus 
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Cyprus Energy Service, ñThermal Insulation Guideò, 2
nd

 edition, 2009. 

Cyprus Energy Service, ñNational Methodology for Assessing the Energy Performance of Buildingsò, 

2009. 

Cyprus Energy Service, ñGuide on near Zero Energy Buildingsò, 2014. 

Greece 

Technical Guidelines for the implementation of KENAK through Official Gazette Bulletin ȸô 1387-2010 

and 1413-2012 and more specifically the technical guidelines of series 20701 (20701-1, 20701-2, 

20701-3, 20701-4 and 20701-5). 

Software TEE-KENAK, through which the EPCs are issued. 

Example of issuing an EPC through inspection in residences. The example is provided through the 

website of the Technical Chamber of Greece and more specifically in the following path: 

http://portal.tee.gr/portal/page/portal/SCIENTIFIC_WORK/GR_ENERGEIAS/kenak/CaseStudy-KENAK-

multihouse%20-%2014_05_2012-final.pdf  

Italy  

Trabace Raffaele, La certificazione energetica, 2014 

Wienke Uwe, L'edificio passivo. Standard, requisiti, esempi, 2002 

Mazzucchelli E.S., Edifici ad energia quasi zero, 2013 

Marcella Bonanomi, Claudia de Flumeri, Monica Lavagna, Edifici a consumo energetico zero. 

Orientamenti normativi, criteri progettuali ed esempi di Zero Energy e Zero Emission Buildings, 2012 

Portugal 

Portuguese Building Thermal Legislation - Decree-Law 118/2013, Updated by Decree-Law 68 -A/2015, 

Decree-Law 194/2015, Decree-Law 25/2016 and related Ordinances and Mandamus. 

ADENE ï Energy Efficiency Guide (Guia da eficiência energética) (http://www.adene.pt/parceiro/guia-

de-eficiencia-energetica) 

ADENE ï Efficient Roofs ï Guides to the Energy and Environmental Renovation of the Building Stock 

(Coberturas Eficientes - Guias para a Reabilitação Energético-Ambiental do Edificado) 

(http://www.adene.pt/parceiro/coberturas-eficientes-guias-para-reabilitacao-energetico-ambiental-do-

edificado) 

ADENE ï Wall insulation ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE ï Roof insulation ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 
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ADENE ï Solar shading ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-eficiencia-

energetica) 

ADENE ï Ventilation Systems ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE - Solar thermal systems ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE ï Fireplaces with heat recovery and salamander stove - ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Gas water heater and boilers ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Domestic Air-conditioning systems ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Photovoltaic solar systems - ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica). 
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4 CONTENT OF MODULE 1 ï BASIC MODULE 

This section provides the lesson plan, including a description of the areas and the key points to be covered. 

The presentation content will be split into six sessions that will be run over the entire training course 

duration. Each session will be introduced by the trainer and the connection with the learning objectives and 

outcomes explained. The sessions will vary in timing and content. The course material will be delivered 

through PowerPoint slides, which are made available to the trainees. The trainers have additional notes 

available to them on the PowerPoint slides. Additionally, there is a practical session on the design of an 

nZEB building from scratch, fulfilling all the certification (EPC) requirements for a newly designed building 

that will apply for a building permit. 

The sessions are described in this section, including relevance to the objectives and the learning outcomes. 

The six sessions are as follows: 

¶ Session 1 ï Introduction and the nZEB concept (0.5h) ï prepared by CUT 

1. Introduction to nZEB 

2. Defining Building details and near Zero Energy Building 

¶ Session 2 ï European Directives and National Legislation (3.0h) - prepared by CUT 

1. EPBD and RED Directives 

2. National legislation, building codes, regulations and guidelines, (prepared by partners in each 

target country)  

¶ Session 3 ï Basic physics and the building envelope (2.0h) - prepared by CUT 

1. Basic physics of Buildings 

2. The Building Envelope 

3. Thermal Losses Mechanisms 

¶ Session 4 ï Thermal insulation materials and current technology trends (2.5h) - prepared by CUT 

1. Introduction to Insulation materials 

2. Pros and Cons 

3. Current trends and emerging technologies 

4. Thermal Insulation construction techniques 

5. Examples of best/bad practices 

6. Risks 
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¶ Session 5 ï HVAC systems in buildings and basic concepts (3.0h) - prepared by CUT 

1. Introduction to HVAC systems 

2. Basic thermodynamics and psychrometry 

3. The human need behind heating and cooling and thermal comfort zones 

4. HVAC units and their categories 

4.1 Air systems 

4.2 Water systems 

4.3 Combi systems 

5. Heat Recovery Units and need 

6. Air Supply Systems 

7. The Cooling Cycle 

7.1 Energy and thermodynamics of the cooling cycle 

7.2 Refrigerants, selection, properties etc. 

7.3 Cooling cycle parts (heat exchangers, compressors, expansion valves, etc.) 

 

¶ Session 6 ï Practical Session: nZEB design example (1.0h) - prepared by CUT 

1. Examples of near Zero Energy Buildings 

2. nZEB from scratch (designing an nZEB building from an EPC requirements approach) 

¶ Exam (1.0h) - prepared by CUT (from pool of questions prepared by KEK) 

One-hour written exam. 

For each slide of the document, in the notes section, an explanation of what is the purpose of the slide and 

further notes related with the content are presented. This is used to help the trainer to further develop the 

topic or to pinpoint the most relevant aspects that should be referred during the workshops and seminars. 

In other situations, only tables and graphs are presented in the slides, the notes sections have the most 

relevant aspects that must be referred by the trainer and the source (presented in a more detailed manner 

than the one in the slide) of the figure or table is also listed. So, if the trainer wants to further develop the 

content of the slide, he/she can easily search for the document (Figure 1).  
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Figure 1 - Screenshot of a slide showing the slide notes 

At the end of the session a list of bibliographic references are presented (Figure 2), the trainees can further 

develop their training through the study of the documents listed. 

 

Figure 2 - Screenshot of a slide showing the bibliography of the session 
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4.1 Session 1: Introduction and the nZEB concept 

Learning objectives of Session 1 - Introduction 

The learning objectives of Session 1 are as follows: 

¶ To understand the definition and concept of an nZEB building.  

¶ To understand the history and motives behind the goal for nZEB buildings. 

Content of Session 1 - Introduction 

The first session of the training module addresses the history leading to the roadmap of the nZEB buildings, 

the EPBD directive and the nZEB definition: 

¶ Introduction to the topic 

¶ nZEB concept and definition 

¶ evolution of building energy use and building efficiency targets and regulations. 

The presentation explains the impact of buildings in energy consumption in developed countries, presents a 

review of the various focus areas and points of interest throughout the years related to building energy 

consumption and efficiency and provides the resulting regulations and directives that came into force, 

leading to the EPBD recast in 2010. Finally, the nZEB concept and definition is given. 

Session 1 is related with the global context, thus no national context is presented. 

Sessionôs 1 estimated duration is 0.5 hours. 

Summary of Session 1  

Buildings consume around 40% of the total primary energy consumption in the EU. 

There is high energy saving potential regarding buildings 

nZEB: a building with near zero energy consumption, i.e. a building with very high energy performance 

which is defined according to Annex I. (EU definition located in the EPBD recast) 

Learning outcomes of Session 1 

The outcomes from Session 1 will be as follows: 

¶ Knowledge of the concept and definition of nZEB; 

¶ Knowledge of the energy consumption of buildings in general; 
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Bibliography of Session 1 

2010/31/EU Directive of the European Parliament and of the Council on the energy performance of 

buildings (recast) 

2009/28/EC Directive of the European Parliament and of the Council on the promotion of the use of energy 

from renewable sources 

406/2009/EC Decision of the European Parliament and of the Council on the effort of Member States to 

reduce their greenhouse gas emissions to meet the Communityôs greenhouse gas emission reduction 

commitments up to 2020 

Official Journal of the European Union, ñClimate, environment, energy and transportò, E28-29, 2013 

2006/32/EC Directive of the European Parliament and of the Council on energy end-use efficiency and 

energy services. 

4.2 Session 2: European Directives and national legislation 

Learning objectives of Session 2  

The learning objectives of Session 2 are as follows: 

¶ To familiarize and learn the European Directives which constitute the driving forces towards the nZEB 

milestones. 

¶ To learn and understand local national legislation and regulations regarding the energy performance of 

buildings.  

¶ To understand and being able to implement all related national legislation and regulations during the 

design, construction and operation of an nZEB building. 

Content of Session 2 

The second session of the training module addresses the two most relevant EU Directives related to the 

energy performance of buildings in general and the nZEB concept in particular; 2010/31/EU (EPBD recast) 

and 2009/28/EC (RED). In particular, session 2 addresses the following: 

¶ EPBD recast directive (2010/31/EU) and its general requirements on an EU level; 

¶ RES directive (2009/28/EC) and its general requirements on an EU level; 

¶ Transposition of the above EU directives on a national level in each target countries and the 

subsequent national legislation and regulations. 

Session 2 presents the general context of the EPBD and RES European directives and the requirements 

and 2020 targets emanating from these directives on an EU level, as well as how these are translated to 

individual key performance indicators for each Member State in general and for the four target countries in 

particular. 
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The 2020 targets on primary energy consumption, greenhouse gas emissions and utilisation of renewable 

energy in each target country are presented along with the national legislation regarding the promotion of 

renewable energy sources and the energy performance of buildings. In specific, the national legislation 

regarding the energy performance certification of buildings, the inspection and efficiency of heating and 

cooling systems, energy requirements on large scale retrofits of current building stock, efficiency of systems 

etc. are presented. 

Sessionôs 2 estimated duration is 3.0 hours. 

Summary of Session 2 

EPBD recast directive sets the mandatory goal for nZEB buildings for new constructions owned or occupied 

by the public sector by 31
st
 December 2018 and onwards. 

EPBD recast directive sets the mandatory goal for nZEB buildings for new constructions owned or occupied 

by the public or private sector by 31
st
 December 2020 and onwards. 

Each member state is required to set its own parameters based on cost-optimal levels to define the nZEB 

building. 

Each Member State is required to reach specific key performance indicators regarding the penetration level 

of renewable energy sources in its primary energy consumption balance by 2020. 

 

Learning outcomes of Session 2 

The outcomes from Session 2 will be as follows: 

¶ Knowledge of related EU directives on the energy performance of buildings and renewable energy 

sources; 

¶ Knowledge of the national legislation and regulations in each target country related to energy 

performance of buildings and renewable energy sources; 

¶ Ability to implement the national legislation and regulations during the design, construction and 

operation of an nZEB building. 

Bibliography of Session 2 

2010/31/EU Directive of the European Parliament and of the Council on the energy performance of 

buildings (recast) 

2009/28/EC Directive of the European Parliament and of the Council on the promotion of the use of energy 

from renewable sources. 

Cyprus 

Laws 

¶ N142(I)/2006 ï On the Regulation of the Energy Performance of Buildings Law 2006 



 

© SouthZEB 2017  
Page 21 of 277 

¶ N30(I)/2009 - On the Regulation of the Energy Performance of Buildings (Amendment)  Law 

2009 

¶ N210(I)/2012 - On the Regulation of the Energy Performance of Buildings (Amendment)  Law 

2012 

Decree Laws & Regulations 

¶ ȾȹɄ 164/2009 ï On the Regulation of the Energy Performance of Buildings (Energy 

Certification of Buildings) Regulations 2009 

¶ ȾȹɄ 39/2014 ï On the Regulation of the Energy Performance of Buildings (Energy Certification 

of Buildings) (Amendment)  Regulations 2014 

¶ ȾȹɄ 412/2009 - On the Regulation of the Energy Performance of Buildings (Energy 

Performance Certificates of Buildings) Decree 2009 

¶ ȾȹɄ 432/2013 - On the Regulation of the Energy Performance of Buildings (Minimum 

Requirements on the Energy Performance of Buildings) Decree 2013 

¶ ȾȹɄ 432/2013 - On the Regulation of the Energy Performance of Buildings (Recommendations 

for the Improvement of the Energy Performance of Buildings and Energy Performance 

Certificate of Buildings) Decree 2013 

¶ ȾȹɄ 33/2015 - On the Regulation of the Energy Performance of Buildings (Methodology on the 

Energy Assessment of Buildings) Decree 2015 

¶ ȾȹɄ 164/2009 ï The Streets and Buildings (Energy Performance of Buildings) Regulations 

2009 

¶ ȾȹɄ 61/2014 ï The Streets and Buildings (Energy Performance of Buildings) (Amendment) 

Regulations 2014 

¶ ȾȹɄ 343/2013 ï On the Regulation of the Energy Performance of Buildings (Methodology for 

the calculation of the Cost Optimal minimum Requirements on the Energy Performance of 

Buildings) Decree 2013 

¶ ȾȹɄ 386/2013 ï On the Regulation of the Energy Performance of Buildings (Requirements on 

New Technical Building Systems installed in existing buildings or building units and technical 

systems that are replaced or upgraded) Decree 2013 

¶ ȾȹɄ 366/2013 ï On the Regulation of the Energy Performance of Buildings (Requirements and 

Specifications to be met by the near Zero Energy Building - nZEB) Decree 2014 

¶ ȾȹɄ 163/2009 - On the Regulation of the Energy Performance of Buildings (Cooling Systems 

Inspection) Regulations 2009 

¶ ȾȹɄ 413/2009 - On the Regulation of the Energy Performance of Buildings (Cooling Systems 

Inspection) Decree 
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¶ ȾȹɄ 244/2015 - On the Regulation of the Energy Performance of Buildings (regulation and 

control of cooling systems of nominal power output greater than 20 kW) Decree 

¶ ȾȹɄ 119/2011 - On the Regulation of the Energy Performance of Buildings (Inspection of boiler 

based Heating Systems) Regulations 2011 

¶ ȾȹɄ 148/2013 - On the Regulation of the Energy Performance of Buildings (Inspection 

procedure of heating systems equipped with a boiler of nominal power between 20 kW and 100 

kW) Decree 2013 

¶ ȾȹɄ 149/2013 - On the Regulation of the Energy Performance of Buildings (Inspection 

procedure of heating systems equipped with a boiler of nominal power greater than 100 kW) 

Decree 2013 

¶ ȾȹɄ 244/2013 - On the Regulation of the Energy Performance of Buildings (regulation and 

control of heating systems equipped with a boiler of nominal output power greater than 20 kW) 

Decree 2013. 

Greece 

¶ Greek Law 3661/2008, issued on the 19th of May 2008  

¶ Greek Regulation for the Energy Efficiency of Buildings, issued on 2010  

¶ The recast EPBD Directive 2010/31/EU was integrated in the Greek legislation through the 

Greek Law 4122/2013. 

¶ Technical Guidelines for the implementation of the Greek Regulation for the Energy Efficiency of 

Buildings issued by the Technical Chamber of Greece (Official Gazette Bulletin ȸô 1387-2010 

and 1413-2012) 

¶ New Building Legislation 4067/2012 

¶ Greek Law 3851/2010. 

Italy  

Italian Legislative Decree 28/2011 transposing the Renewable Energy Services (RES) Directive - 

requirements regarding the share of renewable energy for new buildings and major renovations were 

increased 

The Italian Legislative Decree 192/2005 - general framework for the transposition of the EPBD at 

national level, setting the minimum requirements for the Energy Performance (EP), and the U-values for 

windows, walls, floors and roofs, in case of new buildings and major renovations. 

The Italian Presidential Decree n. 59 - calculation methodologies and minimum requirements to the 

summer EP of cooling and lighting systems; minimum requirements for the EP of buildings and of 

heating systems. 
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D.L. 63/2013 Disposizioni urgenti per il recepimento della Direttiva 2010/31/UE del Parlamento europeo 

e del Consiglio del 19 maggio 2010, sulla prestazione energetica nell'edilizia per la definizione delle 

procedure d'infrazione avviate dalla Commissione europea, nonche' altre disposizioni in materia di 

coesione sociale. (13G00107) (GU Serie Generale n.130 del 5-6-2013). 

Decreto Ministeriale 26/06/2015, Ministero dello Sviluppo Economico - Adeguamento del decreto del 

Ministro dello sviluppo economico, 26 giugno 2009 - Linee guida nazionali per la certificazione 

energetica degli edifici. 

Portugal 

Portuguese Energy Strategy (NES 2020) 

Portuguese Building Thermal Legislation - Decree-Law 118/2013, Updated by Decree-Law 68 -A/2015, 

Decree-Law 194/2015, Decree-Law 25/2016 and related Ordinances and Mandamus. 

National Energy Efficiency Action Plans (NEEAP) and National Renewable Energy Action Plans 

(NREAPs). 

4.3 Session 3: Basic physics and the building envelope 

Learning objectives of Session 3  

The learning objectives of Session 3 are as follows: 

¶ To understand the definition of the building envelope and familiarize with the building elements that 

constitute the building envelope.  

¶ To understand the basic mechanisms of thermal losses and gains through the building envelope. 

¶ To familiarize with shading systems and their impact on the energy losses and gains of a building. 

¶ To understand the major building elements and their contribution towards the energy losses through the 

building envelope. 

Content of Session 3 

Session 3 of the training module addresses the basic physics and thermal losses/gains mechanisms 

through the building envelope, in particular the following: 

¶ Definition of the building envelope; 

¶ Elements that constitute the building envelope; 

¶ Thermal losses and gains mechanisms; 

¶ Shading systems and their impact on the building energy losses; 

¶ Contribution of each envelope building element in the building energy losses balance. 
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The presentation explains the definition of the building envelope and the building elements that this is 

comprised of and the dominant thermal losses and gains mechanisms are presented in detail based on the 

prevailing temperatures between the external environment and the internal of the building as well as the 

internal and external surface temperatures of the building envelope. Furthermore, the basic physics of the 

glazing and shading systems are presented, how these allow or block solar radiation and their impact on 

utilizing or avoiding the provided solar energy. 

Sessionôs 3 estimated duration is 2.0 hours. 

Summary of Session 3 

The building envelope is comprised by every element of the building that connects the buildingôs 

conditioned spaces with the external environment or any other adjoined constructions  

Buildings lose around 35% of their energy through the walls, 25% through the roof, 15% through the 

ground, 10% through glazing and 15% through air infiltration. 

Shading systems help towards utilizing solar energy during the winter and block unwanted solar radiation 

during the summer. 

Learning outcomes of Session 3 

The outcomes from this session are related to the definition and basic physics of the building envelope. 

Learners will learn and understand the dominant mechanisms of thermal losses/gains through the building 

envelope and how these are influenced through design alterations and construction materials selection. 

Bibliography of Session 3 

Pitts D, Sissom L., Schaum's Outline of Heat Transfer, 2nd Edition 2011 

Cengel Y. Heat Transfer: A Practical Approach, 2nd Edition, 2002 

Sissom and Pitts, Elements of Transport Phenomena, McGraw-Hill, 1972 

4.4 Session 4: Thermal insulation materials and current technology trends 

Learning objectives of Session 4  

The learning objectives of Session 4 are as follows: 

¶ To familiarize with the most commonly used thermal insulation materials and get to know their 

properties and characteristics. 

¶ To understand the advantages and disadvantages of each thermal insulation material and be able to 

compare one with another. 

¶ To familiarize with state of the art thermal insulation materials and their properties and characteristics. 

¶ To learn current technology trends and thermal insulation materials that are expected to be developed 

in the near future. 
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¶ To familiarize with current construction techniques in regards to the application of thermal insulation in 

buildings and the advantages and disadvantages of each one of them.  

Content of Session 4 

Session 4 of the training module addresses thermal insulation materials, their properties and 

characteristics, their advantages and disadvantages, their applications, etc. In particular, session 4 

addresses the following: 

¶ Definition of a thermal insulating material 

¶ Most commonly used thermal insulation materials of the present 

o Type of materials 

o Properties and characteristics 

o Advantages and disadvantages 

o Comparison 

¶ State of the art thermal insulation materials 

o Type of materials 

o Manufacturing processes 

o Properties and characteristics 

o Advantages and disadvantages 

o Comparison 

¶ Emerging technologies in thermal insulation materials of the future 

¶ Construction techniques and applications of thermal insulation materials in buildings 
 

Sessionôs 4 estimated duration is 2.5 hours. 

The session will commence by presenting the definition of what is considered to be a thermal insulating 

material. It will continue by presenting the most commonly used thermal insulation materials, their 

properties (mechanical properties, thermal properties, resistance to wear, etc.) and characteristics, their 

advantages and disadvantages and finally a comparison between them and which type of material is 

suitable in various types of applications. 

Following, the session continuous in presenting the state of the art thermal insulation materials, their 

properties (mechanical properties, thermal properties, resistance to wear, etc.) and characteristics, their 

advantages and disadvantages and how these are compared to the typical thermal insulation materials of 

today. 

Furthermore, the emerging technologies of future thermal insulation materials will be presented and what is 

to be expected in the near future in regards to the properties, characteristics and performance of thermal 

insulation materials of the near future will follow. Finally, the basic construction techniques and applications 

of thermal insulation materials in buildings are shown and a comparison is given on their advantages and 

disadvantages, as well as, to which technique is suitable in respect to the desired design outcome. 

Summary of Session 4 

A thermal insulating material is every material with a linear thermal conductivity coefficient ɚÒ0.1 W/m
2
K. 

Current thermal insulating materials present a linear thermal conductivity coefficient close to ɚå0.03-0.04 

W/m
2
K. 
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State of the art thermal insulating materials present a linear thermal conductivity coefficient close to 

ɚå0.005-0.015 W/m
2
K. 

Future thermal insulating materials are expected to reach a linear thermal conductivity coefficient close to 

ɚå0.001-0.004 W/m
2
K, as well as increased durability and minimum propertiesô deterioration throughout 

their lifetime of operation. 

In cases where thermal mass is important and minimization of thermal bridging is required, thermal 

insulation is applied in the external part of the building envelope. 

In cases where fast response of the heating and cooling systems is required and spaces are not used for 

prolonged period of times, thermal insulation is applied in the internal side of the building envelope. 

Learning outcomes of Session 4 

The outcomes of this session for learners will be to familiarize themselves with thermal insulation materials 

that are currently mostly used, as well as state of the art thermal insulation materials and materials of the 

near future. Learners will get to know and understand the properties and characteristics of each thermal 

insulation material, learn to compare the various thermal insulation materials and be able to select the most 

suitable thermal insulation material for a specific construction. Finally, learners will get to know and 

understand the various construction techniques and how thermal insulation materials are applied in 

buildings and be able to propose the most suitable technique depending the desired design outcome. 

 

Bibliography of Session 4 

Alam, M., Singh, H. and Limbachiya, M.C., 2011. Vacuum Insulation Panels (VIPs) for building construction 

industry ï A review of the contemporary developments and future directions. Applied Energy V88(11), pp. 

3592-3602. 

Beatens, R., Jelle, B.P., Thue, J.V., Tenpierlk, M.J., Grynning, S., Uvslokk, S. and Gustavsen, A., 2010. 

Vacuum insulation panels for building applications: A review and beyond. Energy and Buildings V42(2), 

pp.147-172. 

Beatens, R., Jelle, B.P. and Gustavsen, A., 2010. Phase change materials for building applications: A state-

of-the-art review. Energy and Buildings V42(9), pp.1361-1368. 

Beatens, R., Jelle, B.P., Gustavsen, A. and Grynning, S., 2010. Gas-filled panels for building applications: 

A state-of-the-art review. Energy and Buildings V42(11), pp.1969-1975. 

Beatens, R., Jelle, B.P. and Gustavsen, A., 2011. Aerogel insulation for building applications: A state-of-

the-art review. Energy and Buildings V43(4), pp.761-769. 

Escudero, C., Martin, K., Erkoreka, A., Flores, I. and Sala J.M., 2013. Experimental thermal 

characterization of radiant barriers for building insulation. Energy and Buildings 59, pp. 62-72. 

Hall Matthew R., 2010. Materials for energy efficiency and thermal comfort in buildings. Woodhead 

Publishing (United Kingdom).  

Jelle, B.P., 2011. Traditional, state-of-the-art and future thermal building insulation materials and solutions ï 

Properties, requirements and possibilities. Energy and Buildings V43(10), pp.2549-2563. 

Papadopoulos, A.M., 2005. State of the art in thermal insulation materials and aims for future 

developments. Energy and Buildings V37(1), pp.77-86. 

Papadopoulos, A.M., Oxizidis, S. and Papathanasiou, L., 2008. Developing a new library of materials and 

structural elements for the simulative evaluation of buildingsô energy performance. Building and 

Environment V43(5), pp.710-719. 
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ɃȹȼũɃɆ ŪȺɅɀɃɀɃɁɋɆȼɆ ȾɇȽɅȽɋɁ, ɈˊɖɟŮůɑŬ ȺɜɏɟɔŮɘŬɠ, ɈˊɞɡɟɔŮɑɞ Ⱥɛˊɞɟɑɞɡ ȸɘɞɛɖɢŬɜɑŬɠ əŬɘ 

ɇɞɡɟɘůɛɞɨ. 

ɇȺɉɁȽȾȼ ɃȹȼũȽȷ ɇȺɉɁȽȾɃɈ ȺɄȽɀȺȿȼɇȼɅȽɃɈ ȺȿȿȷȹɃɆ, ɇ.Ƀ.ɇ.Ⱥ.Ⱥ. 2425/86.  ȺɔəŬŰŬůŰɎůŮɘɠ ůŮ 

əŰɐɟɘŬ: ɆŰɞɘɢŮɑŬ ɡˊɞɚɞɔɘůɛɞɨ űɞɟŰɑɤɜ əɚɘɛŬŰɘůɛɞɨ əŰɖɟɘŬəɩɜ ɢɩɟɤɜ. ȸô Ȱəŭɞůɖ, 1996. 

4.5 Session 5: HVAC Systems in buildings and basic concepts 

Learning objectives of Session 5  

The learning objectives of Session 5 are as follows: 

¶ To present the human body requirements as far as the comfort is concerned (Temperature, humidity, 

radiation, air flow etc.) 

¶ To present the basics of thermal comfort requirements that lead to the need and use of HVAC Systems.  

¶ To present the basic Energy balance as far as the thermal load (for heating and cooling) calculations 

¶ To present the most common, as well as, advanced systems used to regulate the internal environment 

in buildings 

o Heating and cooling systems 

o Air supply systems 

o Heat recovery units 

o Cooling towers 

¶ To present the various parts and necessary/main auxiliaries of HVAC systems 

¶ To present the basics on the used refrigerants and the necessary precautions in their handling 

¶ To present the basics on the selection of the most suitable HVAC system depending the application. 

Content of Session 5 

Session 5 will address the basic human need with respect to human activity, in particular the following: 

¶ Basics knowledge  

Definitions and measurements of temperature, humidity, air flow, radiation, clothing 

Á Human Comfort and statistics 

Á Basic human needsé 

Heating and Cooling 
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Á Cooling load calculationsé 

Á Heating load calculations 

Á Thermal Load calculations 

Á Shading calculations 

¶ Basic Modern Systems 

Á Air systems 

Á air/water systems 

Á water only systems 

Á Independent systems 

¶ Basics of psychrometry 

Á Chart 

Á Calculations 

¶ Air supply Systems 

Á CO2 

Á Odours 

Á Excess humidity 

Á Smoke 

Á Chemicals 

¶ Energy recovery systems 

¶ Energy and Basic Thermodynamics 

Á Cooling Cycles 

Á Parts and devices 

Á Modern systems and refrigerants 

Sessionôs 5 estimated duration is 3.0 hours. 
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The session will commence by presenting the definition of the basic need for comfort and what is 

considered to be a comfortable environment. It will continue by presenting the most commonly used 

environments, the human activity and the needs for such an activity. 

The session for the thermal load calculations will follow explaining the cooling/heating load and ways to 

achieve an optimum system performance. This will need into the basics of psychrometry and the use of the 

psychrometric chart.  

In addition the various systems of air supply will be introduced along with the need for such systems, 

explaining the allowable limits of CO2, smoke, odour and the like upper limits. The introduction of Energy 

recovery systems will follow explaining the savings and the basic technology that is used today. The 

presentation will end with the basics of energy laws and basic calculations. Presenting examples of heating 

and cooling loads. 

Summary of Session 5 

There is a basic need for thermal comfort which depends on the human activity in the room. This is 

determined by standards which are to be followed. The standards give the environmental conditions and 

one needs to know how to do the calculations to keep these parameters within the required limits. In the 

process of doing the calculations to keep the parameters one need to know the basic energy laws and 

psychrometry. At last, one needs to know the various mechanical parts and their economics in order to 

make a decision as to their performance to satisfy the necessary needs in the room/house. 

Learning outcomes of Session 5 

The outcomes of this session for learners will be to become familiar with the need for thermal comfort and 

the basic calculations to achieve this basic need. In the process they will need to recall energy (heating and 

cooling load) along with air flow calculations to achieve a viable systems offering a healthy environment. As 

a final word the trainees will get introduced to the actual mechanical systems needed to achieve all of the 

above. 

Bibliography of Session 5 

2016 ASHRAE Handbook-HVAC Systems and Equipment 

2015 ASHRAE Handbook-HVAC Applications 

2014 ASHRAE Handbook-Refrigeration 

2013 ASHRAE Handbook-Fundamentals 

Standard 55-2013 -- Thermal Environmental Conditions for Human Occupancy. 

CIBSE Guide B1: Heating, 2016 

CIBSE Guide B2: Ventilation and ductwork, 2016 

CIBSE Guide B3: Air conditioning and refrigeration, 2016 

http://www.techstreet.com/ashrae/subgroups/42519
http://www.techstreet.com/ashrae/subgroups/42519
http://www.techstreet.com/ashrae/subgroups/42518
http://www.techstreet.com/ashrae/subgroups/42513
http://www.techstreet.com/ashrae/subgroups/42522
http://www.techstreet.com/ashrae/subgroups/42522
http://www.cibse.org/Knowledge/CIBSE-Guide/CIBSE-Guide-B1-Heating-NEW
http://www.cibse.org/Knowledge/CIBSE-Guide/CIBSE-Guide-B2-Ventilation-Ductwork-NEW
http://www.cibse.org/Knowledge/CIBSE-Guide/CIBSE-Guide-B3-Air-Conditioning-Refrigeration-NEW
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Faye C. McQuiston, Jerald D. Parker, and Jeffrey D. Spitler. Heating, Ventilating and Air Conditioning 

Analysis and Design, 6th edition. John Wiley & Sons. 

Faye C. McQuiston, Jerald D. Parker, and Jeffrey D. Spitler: ŪɏɟɛŬɜůɖ ȷŮɟɘůɛɧɠ əŬɘ ȾɚɘɛŬŰɘůɛɧɠ - 

ɆɢŮŭɘŬůɛɧɠ əŬɘ ȷɜɎɚɡůɖ. ȺˊɘɛɏɚŮɘŬ: ɀɘɢɎɚɖɠ ȸɟŬɢɧˊɞɡɚɞɠ. ȺəŭɧůŮɘɠ ȽɋɁ.  

Harry J. Sauer and Ronald H. Howell. Principles of Heating Ventilating and Air Conditioning: A Textbook 

supplement to the 1989 ASHRAE Handbook of Fundamentals.  

Landis & Gyr, Ed. J. Kurmann. E/50-010 1981: Ventilating and Air Conditioning, Introduction.  

R.K. McLaughlin, R. C. McLean, and W. J. Bonthron. Heating Services Design. Butterworths. 

Wilbert E. Stoecker and Jerold W. Jones. Refrigeration and Air Conditioning, 2nd edition. McGraw Hill.  

ɇȺɉɁȽȾȼ ɃȹȼũȽȷ ɇȺɉɁȽȾɃɈ ȺɄȽɀȺȿȼɇȼɅȽɃɈ ȺȿȿȷȹɃɆ, ɇ.Ƀ.ɇ.Ⱥ.Ⱥ. 2425/86.  ȺɔəŬŰŬůŰɎůŮɘɠ ůŮ 

əŰɐɟɘŬ: ɆŰɞɘɢŮɑŬ ɡˊɞɚɞɔɘůɛɞɨ űɞɟŰɑɤɜ əɚɘɛŬŰɘůɛɞɨ əŰɖɟɘŬəɩɜ ɢɩɟɤɜ. ȸô Ȱəŭɞůɖ, 1996. 

D. R. Oughton, and S. L. Hodkinson. Faber and Kell's Heating and Air Conditioning of Buildings, 10th 

edition. Elsevier. 

Jan F. Kreider, Peter S. Curtiss and Ari Rabl. Heating and Cooling of Buildings Design for Efficiency. CRC 

Press Taylor & Francis Group.  

T. D. Eastop & J. M. Gasiorek. Air Conditioning through Worked Examples. Longmans. 

Frank E. Beaty, Jr. Sourcebook of HVAC Specifications. McGraw Hill. 

Nils R. Grimm, Robert C. Rosaler. Handbook of HVAC Design. McGraw Hill.  

4.6 Session 6: Practical Session: nZEB design example 

Learning objectives of Session 6  

The learning objectives of Session 6 are as follows: 

¶ To present best practice examples on the design and construction of near Zero Energy Buildings. 

¶ To familiarize with the key definitions and parameters leading to a near Zero Energy Building based on 

an energy performance certification approach. 

¶ To become able to design and certify a building to a near Zero Energy level based on an energy 

performance certification approach. 

Content of Session 6 

In this session, the different standards and methods to assess the energy performance of buildings are 

presented, as well as the available national software tools to produce an energy performance certificate 

(EPC), namely the following: 
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¶ Energy Performance of Buildings 

o EN ISO 13790 

¶ EPC Software tools 

o iSBEMcy (Cyprus) 

o TEE - KENAK (Greece) 

o TerMus, Termolog EpiX, Namirial Termo, Mc4 Suite, Edilclima, Leto, DOCET (Italy) 

o Software for the application of the methodology defined in the Portuguese Building Thermal 

Legislation - Decree-Law 118/2013, Updated by Decree-Law 68 -A/2015, Decree-Law 

194/2015, Decree-Law 25/2016 and related Ordinances and Mandamus (Portugal). 

Á Excel file for the application of the methodology defined in the Portuguese thermal 

code for residential buildings (Folha de cálculo de apoia à aplicação do REH - 

Portugal) - FC_REH_XML (http://www.itecons.uc.pt/p3e/) 

Á Excel file for the application of the methodology defined in the Portuguese thermal 

code for non-residential buildings (Folha de cálculo de apoia à aplicação do RECS 

- Portugal) - FC_DL118_2013_CDM_RECS (http://www.itecons.uc.pt/p3e/) 

Á Excel file for the calculation of the CO2 concentration (Folha de cálculo para a 

determinação da concentração de CO2 - Portugal) - CO2_Custos_MONOZONA 

(http://www.itecons.uc.pt/p3e/) 

Á Excel file for the calculation of the ilumination and apliances power and use profiles 

(Folha de cálculo para a determinação da das potências de iluminação e 

equipamentos e estabelecimento de perfis de utilização - Portugal) - 

Levantamento_Equips_Ventil_Ilumin_Ocupacao (http://www.itecons.uc.pt/p3e/) 

Á Excel file for the calculation of ventilation rates according to the Portuguese 

thermal code (Folha de cálculo para a determinação da taxa de ventilação 

(Portugal) - Qventila_RECS and VENTILACAO_Rph 

(http://www.lnec.pt/pt/servicos/ferramentas/aplicacoes-informaticas/eficiencia-

energetica/) 

The duration of this session is estimated in 1.0h. 

Summary of Session 6 

Session 6 focuses on best practise examples related to near Zero Energy Buildings or buildings of high 

energy efficiency, from which one can draw ideas and paradigms that contribute to the design and 

construction of a near Zero Energy Building. 

EN ISO 13790 presents the methodology for the assessment of the energy performance of buildings and 

the energy requirements for space heating and cooling. This consists the basis for all national 

methodologies in EU Member States on the assessment of the energy performance of buildings and the 

http://www.itecons.uc.pt/p3e/
http://www.itecons.uc.pt/p3e/
http://www.itecons.uc.pt/p3e/
http://www.itecons.uc.pt/p3e/
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subsequent certification. The national software used for the certification of buildings will be presented 

(iSBEMcy for Cyprus, TEE ï KENAK for Greece, TerMus, Termolog EpiX, Namirial Termo, Mc4 Suite, 

Edilclima, Leto and DOCET for Italy, FC_REH_XML, FC_DL118_2013_CDM_RECS, 

CO2_Custos_MONOZONA, Qventila_RECS, VENTILACAO_Rph and 

Levantamento_Equips_Ventil_Ilumin_Ocupacao for Portugal) and participants will familiarize themselves 

with the design of a near Zero Energy Building following an energy performance certification approach and 

getting to grips with the minimum requirements of (U-values of walls and windows, HVAC performance 

coefficients, maximum primary energy consumption, RES installation) in a building that lead to an nZEB 

level. 

Learning outcomes of Session 6 

The outcomes from this session are related with best practice examples on already constructed near Zero 

Energy Buildings as well as buildings of high energy efficiency, as well as familiarization with the design 

and certification of a near Zero Energy Building.  

Learners will be able to explain and interpret the standards, at international and national level, that specify 

the key parameters leading to a near Zero Energy Building from a certification approach. 

Learners will be able to understand and to communicate to others the key parameters defining a near Zero 

Energy Building on a national level. 

Learners will become able to design a near Zero Energy Building based on the above mentioned 

parameters following an energy performance certification approach. 

Bibliography of Session 6 

ISO 13790:2008 Energy Performance of Buildings ï Calculation of energy use for space heating and 

cooling 

ISO 6946:2007 Building components and building elements ï Thermal resistance and thermal 

transmittance ï Calculation method 

Cyprus 

Cyprus Energy Service, ñThermal Insulation Guideò, 2
nd

 edition, 2009. 

Cyprus Energy Service, ñNational Methodology for Assessing the Energy Performance of Buildingsò, 

2009. 

Cyprus Energy Service, ñGuide on near Zero Energy Buildingsò, 2014. 

Greece 

Technical Chamber of Greece (TEE-TCG), Technical Guidelines TEE: ñAnalytical national parameter 

specifications for calculating the energy efficiency of buildings and to issue the energy performance 

certificate.", 2010 

Technical Chamber of Greece (TEE-TCG), Technical Guidelines TEE: "Thermo-physical qualities of 

building materials and control the thermal-insulation efficiency of buildings.",2010 
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Technical Chamber of Greece (TEE-TCG), Technical Guidelines TEE: "Climatic data of Greek areas", 

2010 

Technical Chamber of Greece (TEE-TCG), Technical Guidelines TEE: "Instructions for energy 

inspections of boilers and heating systems and air conditioning systems.", 2010. 

Italy  

Passive House Institute, Edifici a energia quasi zero (NZEB). Il ruolo dei Comuni 

http://www.eerg.it/resource/pages/it/Progetti_-_Passreg/italy_passreg_sml.pdf 

Zinzi Michele, Fasano Gaetano, Agnoli Stefano (ENEA), Verso i Nearly Zero Energy Buildings in Italia, 

presentazione tenuta a Klimahouse Umbria 2013 

Sartori I., Napolitano A., Marszal A.J., Pless S.; Torcellini P.; Voss K., Criteria for Definition of Net Zero 

Energy Buildings. Proceedings of EuroSun 2010: International Conference on Solar Heating, Cooling 

and Building, Graz, Austria, 28 Settembre - 1 Ottobre 2010. 

DallôOô Giuliano, NZEB: Lôedificio a energia quasi zero. Forum SACERT dellôEnergia, 

http://www.logical.it/pdf/MADE_2015/NZEB_Edificio_energia_zero.pdf 

 

Portugal 

Portuguese Building Thermal Legislation - Decree-Law 118/2013, Updated by Decree-Law 68 -A/2015, 

Decree-Law 194/2015, Decree-Law 25/2016 and related Ordinances and Mandamus. 

ADENE ï Energy Efficiency Guide (Guia da eficiência energética) (http://www.adene.pt/parceiro/guia-

de-eficiencia-energetica) 

ADENE ï Efficient Roofs ï Guides to the Energy and Environmental Renovation of the Building Stock 

(Coberturas Eficientes - Guias para a Reabilitação Energético-Ambiental do Edificado) 

(http://www.adene.pt/parceiro/coberturas-eficientes-guias-para-reabilitacao-energetico-ambiental-do-

edificado) 

ADENE ï Wall insulation ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE ï Roof insulation ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE ï Solar shading ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-eficiencia-

energetica) 

ADENE ï Ventilation Systems ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 

ADENE - Solar thermal systems ï 10 solutions for energy efficiency (http://www.adene.pt/10solucoes-

eficiencia-energetica) 
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ADENE ï Fireplaces with heat recovery and salamander stove - ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Gas water heater and boilers ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Domestic Air-conditioning systems ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica) 

ADENE ï Photovoltaic solar systems - ï 10 solutions for energy efficiency 

(http://www.adene.pt/10solucoes-eficiencia-energetica). 
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5 RISK REGISTER 

The following table sets out the risk register, setting out the anticipated risks, the risk level and the control 

measures to manage such risk. 

Risk - description Risk Level Risk management action 

Lack of delivery of training materials 

by partners and complexity of 

developing four courses (i.e. one for 

each country). 

Medium - 

High 
CUT to combine material supplied in each country 

with own material to create four versions of the 

course, one for each target country. 

Review of relevant developed material by partners 

in each target country for identification of possible 

errors and misleading information. Hold special 

TCFs for WP3 in case of serious deviations. 

Coordinator action as required. 

Poor delivery of classroom training by 

target country partners and trainers 

Medium Front runner countries are expected to assist the 

partners in the target countries and the trainers 

through Q&A sessions by video conferencing in 

order to improve understanding and address 

frequently asked questions. 

Poor pass rate Low - Medium CUT, as a university, has an extensive experience 

in exam preparation and will support partners in 

areas where particular groups of questions are 

not well prepared. 

Excessive differences in local issues Low CUT will review local material and advice on 

changes as required. 
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6 COMMENTS FROM REVIEWERS 

ITEM DESCRIPTION FURTHER NOTES 

Training Module Basic training module  

Does it meet needs of 

Annex 1 

Yes mainly  

Does it accord with 

Training Essay Plan 

Yes.  There is a substantial focus on the on 

HVAC systems, which given the focus on 

cooling is understandable.  However, it would 

be useful to compare and perhaps address 

the advanced course and whether or not 

there is any overlap. (NB ï I have not seen 

the Advanced course as yet). 

 

CUT and DTTN to discuss 

HVAC in both courses 

General quality 

assessment 

Good quality presentations.  

Further comments At 319 (approximately) slides that need to be 

delivered in 12 hours.  That is around 30 per 

hour, or every two minutes.   

CUT should consider the 

timing of the training, if it will 

over-run then consider 

reducing content. 

Suggested actions CUT to discuss HVAC content with DTTN.   

CUT to look at amount of material and its 

delivery within 12 hours; especially with 

exercises included. 

 

Note: The reviewerôs comments related to the basic moduleôs material, the contents and the number of 

slides were taken into account and modifications were included in the final version of the Module 

presentations. 
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APPENDIX B - DESCRIPTION OF MODULE 2: ADVANCED MODULE 
 

2 WP3 ï TASK 2 - TRAINING MODULE 2 ï ADVANCED MODULE 
DESCRIPTION 

2.1 Preparation and delivery 

Preparation of the course material is undertaken by Trentino Technological Cluster (DTTN) with 

collaboration of University of Patras (UPatras) and the Cyprus University of Technology (CUT) (in 

accordance with the Description of Work). DTTN prepares Chapter 1, Chapter 2, Chapter 3 and Chapter 7, 

UPatras prepares Chapter 4 and CUT prepares Chapter 5 and 6. The Assessment Exams are prepared by 

KEK. 

The individual responsible for developing the module assuring also quality check are Eng. Francesco 

Gasperi, Head of Technical Department in Habitech, Eng. Thomas Miorin, Head of Innovation Department 

in Habitech and Dr. Micol Mattedi, European Projects Coordinator in Habitech. 

Local issues are determined and course materials prepared by the partners in the target countries where 

occurs. Anyway this content does not exceed 15% of the course. Where necessary, local issues are 

prepared by local partners (CUT in Cyprus, KEK and UPatras in Greece, DTTN in Italy and UMinho and 

IST-ID in Portugal). 

Delivery of the training course material to trainers is undertaken in each country by the relevant partners (in 

accordance with the Description of Work); in Cyprus by CUT, in Greece by KEK, in Italy by DTTN and in 

Portugal by UMINHO and IST-ID. After, the trainers will also deliver the courses to the trainees. 

2.2 Outline of Module 2 ï Advanced Module 

Module 2 aims at presenting to engineers, architects, building supervisors, site managers, building auditors, 

government and local authorities officials involved in the regulation of energy efficient buildings the 

advanced concepts of nZEB design and building, including technical physic notions (like humidity, building 

materials, construction techniques, ventilation and the use of energy sources). It is presented also the 

passive use of renewable energy (e.g. passive solar gains). 

This module focuses on the elaboration on various arguments of nZEB design and building, including 

technical focuses on principles of bioclimatic design, passive systems, building materials, renewable energy 

sources, construction and measurement techniques, ventilation, natural lighting and the processes of 

energy audit and commissioning. 

The estimated duration of the training is 20 hours, divided in pre-course preparation, classroom, post-

course study and exam. 

This training module is coordinated, designed and planned by DTTN, with the specific collaboration of CUT 

and UPatras in some chapters and all the other partners where requested. 

2.3 Purpose of the training 

Buildings are responsible for approximately 40% of energy consumption and some 36% of the European 

Unionôs carbon dioxide (CO2) emissions. Within the buildings sector, improvements in energy efficiency in 

parallel with the increased use of renewable energy technologies create important policy measures needed 

to reduce the European Unionôs energy dependency on fossil fuels and associated greenhouse gas 

emissions. 
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With the adoption of the recast EPBD in 2010 (Directive 2010/31/EU), EU Member States faced new tough 

challenges. Foremost among them, moving towards new and retrofit nearly-zero energy buildings by 2020 

(2018 in the case of Public buildings), and the application of a cost-optimal methodology for setting 

minimum requirements for both the envelope and the technical systems, and also disciplining installationsô 

controls. 

Professionals who are involved in the buildingôs design and construction sector need to deeper analyse the 

nZEB definition and concepts in order to start building and re-building with new concepts, minimizing the 

risks of unintended poor design and building energy performance (e.g. excess of humidity, increasing costs 

due to inefficient systems). In the module they will learn the design elements for residential and non-

residential buildings in temperate climate: 

¶ To orient the building to face the equator (or a few degrees to the East to capture the morning sun); 

the placement of room-types, internal doors and walls, and equipment in the house; 

¶ To extend the building dimension along the east/west axis; 

¶ To use the appropriate size of the windows to face the midday sun in the winter and be shaded in 

the summer; to minimise the windows on other sides, especially western windows; 

¶ To erect correctly sized, latitude-specific roof overhangs or shading elements (e.g. trellises, fences, 

shutters, etc.); 

¶ To use the appropriate amount and type of insulation (including radiant barriers and bulk insulation) 

to minimise seasonal excessive heat gain or loss; 

¶ To use thermal mass to store excess solar energy during the winter day (which is then re-radiated 

during the night); 

¶ To understand the different components of HVAC systems (types, fans, ducts, etc.); 

¶ To know the key elements of energy audits and the commissioning process (definition, philosophy 

behind the process and examples)); 

¶ To get familiar with the instrumentation to perform an energy audit and verification, focusing on 

practical examples and learning the tools to operate properly. 

This module will follow the nZEB basic module dealing with various concepts which are strictly connected 

with designing and planning of nZEB buildings. 

2.4 Learning objectives and outcomes 

Learning objectives specify the new knowledge, skills and abilities that a learner should accomplish from 

undertaking a learning experience (course, webinar, self-study or group activity). Achievement of all of the 

learning objectives should result in accomplishing all of the overall training goals of the training and 

development experiences. 

A learning objective is a statement of what the learner will know, understand, or be able to do as a result of 

engaging in a learning activity. Well-written learning objectives are essential to building a strong foundation 

in the development of training materials. 

Learning objectives: 

¶ Provide clarity about the purpose of the course; 

¶ Guide the development of appropriate content, methods, and materials by the curriculum developer 

in order to facilitate learning and meet training goals; 
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¶ Establish accountability between the learner and the trainer; 

¶ Help trainers articulate exactly the lesson in the most proper and professional way. 

 

Effective learning objectives have been developed using the SMART principles: Specific, Measurable, 

Action-oriented, Reasonable, and Time bound. 

The learning objectives of Module 2 are summarized as follows: 

¶ To Resume and re-elaborate concepts from the basic module about nZEB and their importance to 

achieve the EU targets. 

¶ To understand the nZEB philosophy and the nZEB design while following the EU Directives. 

¶ To learn advanced concepts for a nZEB building: bioclimatic design, passive systems, and green 

buildings materials. 

¶ To familiarize with systems and techniques for passive solutions (passive solar systems, natural 

lighting, passive systems for heating/cooling). 

¶ To present the available renewable energy sources for nZEB (domestic and non-domestic 

buildings) and how to integrate them to achieve nZEB standards. 

¶ To understand, identify and apply the knowledge besides designing a nZEB building (air tightness, 

ventilation and moisture movement). 

¶ To learn strategies for energy audits and energy performance certification. 

¶ To focus on the dimensioned installations on nZEB buildings. 

¶ To participate to a practical workshop on the instruments to perform an energy audit and 

verifications. 

The trainees, after completing the course, are able to demonstrate a better and deep knowledge on the 

most important aspects of nZEB buildings, how to manage with technical notions and specific aspects of 

bioclimatic design, technical physical notions (e.g. humidity, building materials, ventilation), use of RES and 

the passive use of RES (e.g. passive solar gains). 

PowerPoint slides are supported by accurate bibliography: reading documents recommended to be studied 

before and after attending the course and additional material is presented. 

2.5 Learning audience ï trainers and trainees ï qualifications and experience 

The trainers and trainees will be those building professionals involved in the design and construction of 

buildings, as well as those involved in the building regulation system. Professions will include architects, 

engineers, building supervisors, site managers, building auditors and building control professionals. 

Government and local authority officials involved in the regulation of energy efficient buildings will also be 

included. 

The trainers should be members of a relevant construction profession and have extensive experience of 

practice in the design and construction of buildings, preferably on energy efficient buildings. Experience on 

supervision of staff and previous experience in delivering training would also be useful. 

The trainees include the building professionals described above, but with any number of yearsô experience 

from graduation through to senior company Directors. 
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3 STRUCTURE OF MODULE 2 ï ADVANCED MODULE 

The estimated duration of the training is 20 hours and the main structure of the training course should be as 

follows: 

¶ Preparation ï involving an on-line introduction and background reading; resume of the main 

contents of the basic module to be sure that trainees have assimilated them (the approximate 

duration is 1 hour). 

¶ Class based training ï involving delivery by a trainer of the main components of the training. The 

delivery will be given by the approved trainer in modules split in 2 or 3-hours sessions to between 

10 and 20 trainees at each session. The approximate duration of the classroom training (included 

the workshop) will be about 16 hours. 

¶ Post classroom based training, self-learning and exam preparation. The training will include 

on-line consultation of the contents of the e-learning platform and self-assessment. Whenever 

possible, videos and FAQ guides will be provided to help consolidating the delivered topics. The 

approximate duration of this part of the training will be 2 hour. 

¶ Competence assessment - will be delivered through a one hour written exam after the completion 

of the training course and will be structured in a combination of multiple-choice questions, short 

essay and calculation questions. 1 hour should be allocated to complete the exam. 

3.1 Time Allocation of Module 2 

It is foreseen and desirable to have 16 hours of class room training, distributed amongst the following: 

¶ Session 1 ï Introduction: nZEB philosophy and practical aspects associated with nZEB design 

¶ Session 2 ï Bioclimatic design, passive systems for heating/cooling, low energy consumption 

buildings 

¶ Session 3 ï Greenbuildings materials, natural ventilation, low-E, thermal insulation 

¶ Session 4 ï Passive solar systems, natural lighting, RES 

¶ Session 5 ï HVAC systems 

¶ Session 6 ï Energy audits and commissioning process 

¶ Session 7 ï Instrumentation to perform an energy audit and verifications 

¶ Exam. 

3.2 Course reading material 

A number of documents are indicated as necessary (pre-course and post-course) and additional reading 

material related with thermal comfort is pointed out. 

Pre-classroom 

Richard Hyde, ñBioclimatic Housing: Innovative Designs for Warm Climatesò, 2008 

Jarek Kurnitski (ed.), ñCost Optimal and Nearly Zero-Energy Buildings (nZEB): Definitions, Calculation 

Principles and Case Studiesò, 2013. 

Mazzucchelli Sergio, ñEdifici a energia quasi zero. Materiali, tecnologie e strategie progettuali per involucri 

e impianti innovativi ad alte prestazioniò, 2013 
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Iannaccone G., Imperadori M., Masera G., ñSmart-ECO Buildings Towards 2020/2030. Innovative 

Technologies for Resource Efficient Buildingsò, 2014 

David Bainbridge, Ken Haggard, ñPassive Solar Architecture: Heating, Cooling, Ventilation, Daylighting and 

More Using Natural Flowsò, 2011 

Michael J. Crosbie, Steven Winter, ñThe Passive Solar Design and Construction Handbookò, 1998 

Robert McDowall, ñFundamentals of HVAC Systems: SI Editionò, 2007 

Stella Papasavva, Vasilis Fthenakis, Life Cycle Analysis Tools for 'Green' Materials and Process Selection, 

Volume 895, 2014 

Traci Rose Rider, Stacy Glass, Jessica McNaughton, Understanding Green Building Materials, 2011. 

Post classroom 

The post classroom study includes the following: 

¶ Assessment standards; 

¶ Assessment software; 

¶ Assessment techniques; 

¶ Best practice details. 
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4 CONTENT OF MODULE 2 ï ADVANCED MODULE 

This section provides the lesson plan, including a description of the areas and the key points to be covered. 

The presentation content will be split into seven main chapters that will be run over the entire training 

course duration. Each chapter will be introduced by the trainer and the connection with the learning 

objectives and outcomes explained. Each chapterôs duration is targeted differently because it depends on 

the specific technical contents of each other so it will vary in timing. The course material will be delivered 

through PowerPoint slides which will be made available to the trainees, who will have additional notes 

available on the PowerPoint slides. 

The sessions are described in this section: 

¶ Session 1 ï Introduction ï prepared by DTTN 

3. Introduction to the topic 

4. nZEB philosophy and practical aspects associated with nZEB design 

5. Key definition of a nZEB building 

¶ Session 2 ï Bioclimatic design, passive systems for heating/cooling, low energy consumption 

buildings ï prepared by DTTN 

3. Bioclimatic design (architecture, design) 

4. Definition of passive house and thermal comfort 

5. Solar diagrams 

6. Ventilation systems 

7. Trombe and water walls 

8. Examples of passivhaus throughout Europe 

¶ Session 3 ï Greenbuildings materials, natural ventilation, low-E ï prepared by DTTN 

4. Greenbuildings materials 

1.1 Life Cycle Analysis (LCA) 

1.2 Environmental Product Declaration (EPD 

1.3 EMICODE 

5. Natural ventilation principles 

2.1 Sidewalls, ridge openings 

2.2 Curtains 

2.3 Insulation 

2.4 Heaters 

6. Low-Emissivity glass 

a. Glazing (simple, double) 

¶ Session 4 ï Passive solar systems - prepared by UPatras 

7. Definition and types 

1.2 Thermal Mass Wall 

1.3 Roof Pond System 

1.4 Sunroom 

1.5 Air collectors 

1.6 Thermosiphon 

1.7 Integrated collector storage system 

1.8 Passive solar cooling 

8. Natural lighting 

8.1. Wavelengths of Light 
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8.2. Daylight design 

8.3. Techniques / Systems used for natural lighting enhancement 

 

9. Renewable Technology Sources 

9.1. Solar thermal systems 

9.2. Photovoltaic systems (for energy production) 

9.3. Small-scale wind farm 

9.4. Biomass boilers and CHP 

9.5. Geothermal heat pumps 

9.6. Hybrid systems 

¶ Session 5 ï HVAC Systems - prepared by CUT 

8. Introduction to HVAC Systems 

1.1. Thermal Losses/Thermal Load 

1.2.  HVAC Types 

1.3. HVAC System Components 

1.4. HVAC Air Distribution Equipment 

1.5. Fans 

1.6. Ducts 

¶ Session 6 ï Energy audits and commissioning process - prepared by CUT 

3. Energy Audits & Energy Performance Certification 

1.1. Key elements 

1.2. Measurement/Equipment 

4. Commissioning nZEB projects 

a. Definitions, philosophy and process 

5. Dimensioned installations on nZEB 

¶ Session 7 ï Instrumentation to perform an energy audit and verifications - prepared by DTTN 

1. Energy Audit 

1.1 Instruments of analysis 

1.2 Example of an electricity bill 

1.3 Example of a gas bill 

2. Features of the building and systems. How it works 

3. Analysis of cost/benefit 

4. On site measurements 

5. Instrumentation for energy audit 

¶ Exam 

Written exam. 

Most of the slides, in the notes section, have an explanation of what is the purpose of the slide and further 

notes related with the content are presented. This is intended to help the trainer to further develop the topic 

or to pinpoint the most relevant aspects that should be referred during the workshops and seminars. In 

other situations only tables and graphs are presented in the slides, the notes sections have the explanation 

of the relevant aspects that must be referred by the trainer. So, if the trainer wants to further develop the 

content of the slide can easily search for the document (Figure 1).  
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Figure 3 - Screenshot of two slides showing the slide notes 

 

At the end of the session a list of bibliographic references are presented (Figure 2), the trainees can further 

develop their training through the study of the documents listed. 
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Figure 4 - Screenshot of a slide showing the bibliography of the session 

 

4.1 Session 1: Introduction 

Learning objectives of Session 1 - Introduction 

The learning objectives of Session 1 are as follows: 

¶ To give an introduction of the topic, resuming the principal contents exposed in the basic module. 

¶ To propose the principal aspects of the nZEB philosophy and nZEB design 

Content of Session 1 - Introduction 

The first session of the training module addresses the basics of the envelope of the building, in particular 

the following: 

¶ Vertical and horizontal structural building elements 

¶ Doors/windows and glazing 

¶ Shading systems 

¶ Insulation materials 

Other few slides give the main concepts and definitions of an HVAC system. 

 

Learning outcomes of Session 1 

The outcomes from Session 1 will be as follows: 




















































































































































































































































































































































































































































