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Table of Contents and Overview 

This report presents training programmes for EQF Levels 3 to 4 for the two streams of 

construction workers involved in the deep retrofitting of buildings: 

1. Building envelope (including blocklayers, carpenters and plasters)1 

2. Mechanical systems (including electricians, plumbers and those working in the HVAC 

sector)2 

 

Different training programmes are envisaged depending on where the training might take 

place, as follows: 

1. Delivered at a vocational training centre - this would be a training centre where 

models of deep retrofitting are available and where hands-on experience is provided 

2. Delivered at the construction site όΨƻƴ-ǎƛǘŜΩύ ς this would be where training is 

delivered at a construction site of a deep retrofit project, making it more convenient 

ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪŜǊǎ ǘƻ ŀǘǘŜƴŘ ŀƴŘ ŀƭǎƻ ƘŜƭǇƛƴƎ ǘƻ ǎƻƭǾŜ ΨǊŜŀƭ-ǇǊƻōƭŜƳǎΩ 

which they might be experiencing on any given project.  

 

Lastly, different lengths of courses are envisaged depending on the knowledge and skills 

level of the construction workers involved, as specified below: 

1. ΨCǳƭƭ-ǘƛƳŜ ǘǊŀƛƴƛƴƎΩ, amounting to 40 hours 

2. Ψ¦ǇǎƪƛƭƭƛƴƎΩ, amounting to either 16  

3. Ψ±ŀƭƛŘŀǘƛƻƴΩ, amounting to 12 hours (the focus of which is directed to validating skills 

and knowledge of already-experienced construction workers 

 

The above three dimensions ((1) type of construction workers, (2) location where training 

takes place and (3) length and type of course) are presented below using the following 

matrix for ease of reference. In the case below, green-highlighting and bold text is used to 

indicate which type of training is being presented.  

Location of Training  Duration  Construction Sector  

Vocational Training Centre  Full Time Training  

(40 hours) 

Building Envelope  

(Ref. 1.6.1-FT-BE) 

Mechanical Systems 

(Ref. 161-FT-MS) 

Vocational Training Centre  Upskilling  

(16 hours) 

Building Envelope  

(Ref. 1.6.1-UP-BE) 

Mechanical Systems 

(Ref. 1.6.1-UP-MS) 

On-Site  Full Time Training 

(40 hours) 

Building Envelope 

(Ref. 1.6.2-FT-BE) 

Mechanical Systems 

(Ref. 1.6.2-FT-MS) 

On-Site  Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.2-UP-BE) 

Mechanical Systems 

(Ref. 1.6.2-UP-MS) 

Either at Vocational Training 

Centre or On-Site 

Validation 

(12 hours) 

Building Envelope 

(Ref. 1.6.3-UP-BE) 

Mechanical Systems 

(Ref. 1.6.3-UP-MS) 

                                                      
1 Referring to professional direction άConstructionέ as described in the Fit-to-NZEB Grant Agreement 754059. 
2 Referring to professional direction άElectrical engineering and energy sector as described in the Fit-to-NZEB 
Grant Agreement 754059 
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CURRICULUM 
 
 

Specialty ĂDeep Energy Renovation 

of the Building Envelopeò  
 

 

 
 

VTC FULL TIME TRAINING  

and VTC Up-skilling qualification 

 
Location of Training  Duration  Construction Sector  

Vocational Training Centre  Full Time Training  

(40 hours) 

Building Envelope  

(Ref. 1.6.1-FT-BE) 

Mechanical Systems 

(Ref. 161-FT-MS) 

Vocational Training Centre  Upskilling  

(16 hours) 

Building Envelope  

(Ref. 1.6.1-UP-BE) 

Mechanical Systems 

(Ref. 1.6.1-UP-MS) 

On-Site  Full Time Training 

(40 hours) 

Building Envelope 

(Ref. 1.6.2-FT-BE) 

Mechanical Systems 

(Ref. 1.6.2-FT-MS) 

On-Site  Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.2-UP-BE) 

Mechanical Systems 

(Ref. 1.6.2-UP-MS) 

Either at Vocational Training 

Centre or On-Site 

Validation 

(12 hours) 

Building Envelope 

(Ref. 1.6.3-UP-BE) 

Mechanical Systems 

(Ref. 1.6.3-UP-MS) 

 

 

Waterford Wexford Education Training Board (WWETB) [Insert name of VTC]:  
30th March 2018 [insert date]  
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SCHOOL YEAR: 2018/2019      TERM: WINTER  

 

Subject Deep energy renovation of the building envelope  

Academic hours 10 hours weekly (theory + practice)  
Total: 40 hours - 20 hours lectures and 20 hours practical 
hands-on workshop training 

Type of course Elective 

Course field Construction (foremen, carpenters, block-layers, plasterers, 
general operatives) 

Control and 
evaluation 

Continuous assessment and examination 

Term in which the 
evaluation 

takes place 

After completion of the course 

Credits ECTS / 
Certification 

Yes 

Acquired knowledge Knowledge on: 
(a) Deep energy retrofit process 
(b)  Principles and practices of deep energy retrofits 
(c) Overview of key aspects of deep energy retrofit  and 

their implementation during building renovation , 
including continuous insulation, airtightness, thermal 
bridges and high-performance windows 

(d)  Principles of moisture movement and risks associated 
with interior insulation  

(e) Qualities of different insulation and airtightness product 
types and their suitability to different application 
settings 

Acquired skills Cognitive and practical skills on: 
(a) Overall organization of the building renovation process 
(b)  Implementation of some of the key renovation tasks 

with regards to affixing of insulation, application of 
airtightness materials, reducing thermal bridges and 
installation of high performance windows and doors 

Acquired 
responsibility and 

autonomy 

Responsibility for:  

(a) Interpreting the deep retrofit drawings and schematics 
and understanding the planning of the main stages of 
the design and construction  

(b)  Adaptation of own behaviour to ci rcumstances in 
solving problems 

(c) Taking responsibility to ensure continuity of the 
insulated and airtight thermal enve lope (where 
assessible)  
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(d)  Taking responsibility to ensure that all products used in 
deep energy retrofits are fit for purpose with respect to 
ensuring insulation and air-sealing of the thermal 
envelope for the life of the building  

Preliminary 
requirements 

The students are expected to have an overall understanding 
of building systems, construction, processes and materials.  

Terms 
for certification  

of lectures 
and seminars 

An application for accreditation of the training programme will 
be made by WWETB, most likely to the internationally 
renowned City and Guilds [insert relevant details for each 
country].  

Exam procedure Final theoretical and practical examination. 

Technical equipment   
(hardware and 

software) 

- White board 
- Multimedia facility  
- Laptop 
- Health and safety equipment, including first -aid box 
- Envelope demonstration models illustrating the classic 

construction types found in the region of the VTC and 
including the key junctions of wall to floor, wall to window, 
wall to intermediate floor  and wall to roof  

- The envelope demonstration models should illustrate both 
interior and well as exterior insulation strategies and should 
include typical service penetrations found on high 
performance retrofits required for ventilation ducts  

- Multiple samples of the different kinds of insulation, air -
sealing and thermal bridge products which can be used for 
deep energy retrofits 

- Sample triple-glazed windows available in the region 
- Blower door equipment used for airtightness testing  
- Tools and applicators typically used in deep energy retrofits, 

including smoke-pens used for finding leaks in the building 
envelope   

 
Appreciation of DER mechanical services strategies: 
- Demonstration model for MVHR system, including ducts, 

registers and simulated wall penetrations 
- Demonstration model for renewable energy systems 

including roof mounting fixings, inverter and battery  
- Demonstration model for exterior air to water heat pump 

with interior low temperature radiators and / or mini -split 
wall-mounted cooling evaporator 

- Demonstration model for insulation of DHW pipes with 
multiple awkward connections, bends and fittings  

- Demonstration model for drain waste water heat recovery  
- Demonstration model of typical deep energy retrofit of the 

thermal envelope illustrating solutions for insulation, 
airtightness, thermal bridging and high -performance 
windows  
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- Tools and applicators typically used in deep energy 
mechanical services retrofits  

Trainer qualifications 
and experience 

- Construction related qualification minimum EQF Level 4 to 5 
- Nationally recognised óTrain the Trainerô accreditation 
- Certified Passive House Designer or equivalent 
- Demonstrable project experience with deep energy retrofit 

practice 

 

TRAINING PROGRAMME OVERVIEW  

The subject Deep energy renovation of the building envelope is elective in 
the course field of Construction in the Waterford Wexford Education and Training 
Board (WWETB) Vocational Training Centre [insert name of VTC].   

The above described deep energy retrofit  course is based on the notion that 
the students already have some knowledge and basic understanding of the building 
design and construction process and building physics and materials. Some of them 
may also have solid practical experience in construction as it may be their primary field 
of work. The design process is structured using the basic principles of the Passive 
House concept applied to the renovation of existing buildings, resulting in the 
achievement of exemplary levels of energy efficiency. 

The course is divided in two major parts. The emphasis of the training 
programme is directed to the first part of the course. It  examines the deep energy 
retrofit  (DER) process in relation to the building envelope with particular attention 
being paid to the design and construction of the distinct building components, 
underlining the role of comprehensive ówhole-systemô design to the DER and examining 
key renovation principles. Core renovation design principles are being introduced, 
emphasising what makes a retrofit óa deep energy retrofitô and what are the most 
common faults in the standard building renovation practices with regards to insulation, 
airtightness, thermal bridging and high -performance window installation. The students 
get to grasp not only the theore tical knowledge behind the DER practices, but the 
insight as to why it is advantageous and preferred to the standard energy renovation. 
Special and particular attention is paid to the step-by-step renovation process where 
the building owner is not in a pos ition to complete the refurbishment plan in one phase.  

The second part of the training programme is dedicated to project 
management and planning and design instruments, where the basics of economic 
efficiency and cost-effectiveness of DER, as well as the assurance of high quality 
building design and construction are presented. An overview of the building services 
found in DER such as mechanical ventilation with heat recovery (MVHR), heating and 
/ or cooling and renewable energy sources (RES) is also provided. 
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CURRICULUM CONTENTS 3 

Version 1: Full-time training (Reference 161-FT-BE). Curriculum for acquiring 
continuous professional qualification for professions in the ñConstructionò 
professional field, including foremen, carpenters, block-layers, plasterers and general 
operatives according to levels 4 to 5 Irish national framework of qualifications (NFQ) 
[ insert national qualification levels if relevant ] (equivalent to levels 3 to 4 European 
qualifications framework (EQF)). 

 

ɷ  Subject  

Academic Hours  Option 
fo r 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building envelope     
1. Basis of building physics, Passive house 

principles, optimal solar gains 
2 2 Y 

2 Comfort, health and safety requirements in 
buildings, incl. indoor air quality  

2 2 Y 

3. Insulation of the opaque envelope 2 2 Y 

4. Airtightness, vapour and moisture movement 
as well as windtightness  

2 3 Y 

5. Solving and avoiding thermal bridges 2 2 Y 

6. Installation of highly efficient windows and 
exposure to high performance building 
components, products and installation  

2 2 Y 

7. ñStep-by-stepò renovation and the EnerPHit 
standard 

1 1 Y 

8. Site visit ï deep energy renovation of an 
existing building 

 4 N 

 Part II Project management and 
planning and design instruments  

   

9. Overview of building services and how they 
interface with the thermal envelope : MVHR, 
heating and / or cooling, RES 

2 2 Y 

10. Conservation of historic building fabric, 
renovation of buildings and monuments of 
cultural significance 

2  Y 

11. Project management and quality assurance  2  Y 

12. Economic efficiency of deep energy 
retrofitting up to the level of "passive" and 
"nearly zero energy" buildings 

1 
 
 

Y 

 TOTAL 20  20   

 

 

                                                      
3 The programme is compiled mostly from the learning objectives taken from the Fit-to-nZEB Project 

Deliverable 2.3. Some of the topics or sub-topics are not included, since the programme aims to 
demonstrate the exemplary training course that can be conducted in WWETBôs proposed Vocational 

Training Centre in Enniscorthy, County Wexford [insert name of VTC]. 
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Version 2:  Upskilling training (Reference 161-UP-BE). Curriculum for upskilling 
training courses in the ñConstructionò professional field, including foremen, 
carpenters, block-layers, plasterers and general operatives according to levels 4 to 5 
Irish national framework of qualifications (NFQ) [ insert national qualification levels if 
relevant] (equivalent to levels 3 to 4 European qualifications framework (EQF)).  

 

 

ɷ  Subject  

Academic Hours  Option 
for 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building envelope     
1. Comfort, health and safety requirements in 

buildings, incl. indoor air quality ; basis of 
building physics, Passive house principles, 
optimal solar gains 

1  Y 

2. Insulation of the opaque envelope 1 2 Y 

3. Airtightness, vapour and moisture 
movement, windtightness 

1 2 Y 

4. Thermal bridges and high-performance 
building components 

0.5 1 Y 

5. Highly efficient windows: products and 
installation 

0.5 1 Y 

6. ñStep-by-stepò renovation. The EnerPHit 
standard.  

1 1 Y 

 Part II Project management and 
planning and design instruments  

   

7. Introduction to b uilding services: MVHR, 
heating and / or  cooling, RES 

1 1 Y 

8. Conservation of historic building fabric, 
renovation of buildings and monuments of 
cultural significance 

1  Y 

9. Project management, quality assurance, 
economic efficiency of existing buildings and 
energy renovation up to the level "passive" 
and "nearly zero energy" buildings 

1  Y 

 TOTAL 8 8  
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SOURCES  

[Insert additional sources relevant to your country]  

International Passive House Association / EnEffect. Active for more comfort: the Passive 
Building.  Information for contractors, builders and clients. 2016  

European Institute for Energy Performance of Buildings / EnEffect. Acceleration of the 
buildings stock renovation in Bulgaria. Present and future of the National Energy 
Efficiency Program for Multifamily Residential Buildings.  2016 

Bulgarian Association for Insulation in Construction (BAIC). Guide for energy efficient 
re novation of the building envelopes. Sofia. 2016 

Passive House Institute. The road to nearly zero energy buildings. The passive house  
+ RES. Passive house regions with renewable energies (PassREg) project. 2015 

Passive House Institute (Germany). Building a sustainable energy future. A Guide to 
Success. Passive House Regions with Renewable Energies (PassREg) Project. 2015 

Buildings Performance Institute Europe (BPIE). Indoor air quality, thermal comfort and 
daylight. Analysis of residential Building regulatio ns in eight Member States.  March 
2015 

Passive House Institute / IG Passive House / International Passive House Association. 2nd 
Passive House Architectural Award. Award Principles and Finalists . 2013 

Buildings Performance Institute Europe (BPIE). A Guide to Developing Strategies for 
Building energy renovation. Delivering the Energy Efficiency Directive Article 4 
requirements on long term strategies for mobilising investment in renovation of 
national building stocks. February 2013 

EnEffect / Bulgarian Construction Chamber / National Agency for Professional Education and 
Training. Roadmap for training on Smart Energy Efficient Building Solutions. 
BuildUPSkillsProject. 2013 

Passive House Institute / IG Passive House / International Passive House Association. 1st 
Passive House Architectural Award. The Finalists . 2013 

European Institute for Energy Performance of Buildings / Ecofys Germany / ȫnEffect. 
Construction of nearly zero energy buildings  (nZEB) in Bulgaria.  Towards 
definition and roadmap.  2012 

Buildings Performance Institute Europe (BPIE) / Ecofys Germany / Danish Building Research 
Institute. Principles for nearly zero energy buildings. Paving the way for effective 
implementation of policy requirements. Final draft. November 2011 

EnEffect, Center for Energy Efficiency. Ten books on green architecture . Sofia. 2010 

European Commission, General Directorate Energy / EnEffect. GREEN VITRUVIUS . 
Principles and practices of architectural design. Bulgarian edition, Sofia. 2010  

Savov, R. And D. Nazarski. Energy efficiency. Thermal insulation of buildings. A series 
of specialized editions of the Bulgarian Association of Insulation in Construction. Technika. 
2006  
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The curriculum has been adopted on [ insert date (day, month, year ]  
 
 
 
VTC Proposer 4:  
 
[type personôs name]  
 
 
 
 
Signature:  
 
 

VTC DEAN5: 
 
[type personôs name]  
 
 
 
 
Signature:  
 

éééééééééééé .............................  
  
  

 

  

                                                      
4 This should be the name of the leading trainer in the VTC, who has read our model, adapted it to 

the need of the VTC and asks the VTC management to provide the course 
5 Dean, or the head of the school/university/VTC governing body who approves the programme by 

signing and stamping it  
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CURRICULUM  
 
 

Specialty Ă Deep Energy Renovation 

of Building Systemsò 

 
 

VTC FULL TIME TRAINING  

and VTC Up-skilling qualification  

 
Location of Training  Duration  Construction Sector  

Vocational Training Centre  Full Time Training  

(40 hours) 

Building Envelope 

(Ref. 1.6.1-FT-BE) 

Mechanical Systems  

(Ref. 161-FT-MS) 

Vocational Training Centre  Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.1-UP-BE) 

Mechanical Systems  

(Ref. 1.6.1-UP-MS) 

On-Site  Full Time Training 

(40 hours) 

Building Envelope 

(Ref. 1.6.2-FT-BE) 

Mechanical Systems 

(Ref. 1.6.2-FT-MS) 

On-Site  Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.2-UP-BE) 

Mechanical Systems 

(Ref. 1.6.2-UP-MS) 

Either at Vocational Training 

Centre or On-Site 

Validation 

(12 hours) 

Building Envelope 

(Ref. 1.6.3-UP-BE) 

Mechanical Systems 

(Ref. 1.6.3-UP-MS) 

 

 

Waterford Wexford Education Training Board (WWETB) [ Insert name of VTC]:  
30th March 2018 [insert date]  
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Academic  year : 2018/2019      TERM: WINTER  

Subject Deep energy renovation of building mechanical and electrical 
systems 

Academic hours 10 hours weekly (theory + practice)  
Total: 40 hours - 20 hours lectures and 20 hours practical 
hands-on workshop training 

Type of course Elective 

Course field Heating, Ventilation and Air-Conditioning (HVAC) and 
Renewable Energy Systems (RES) 

Control and 
evaluation 

Continuous assessment and examination 

Term in which the 
evaluation 

takes place 

After completion of the course 

Credits ECTS / 
Certification 

Yes 

Acquired knowledge Knowledge on: 
(f)  Deep energy retrofit process 
(g)  Principles and practices of deep energy retrofits 
(h)  Key mechanical systems which impact significantly on 

building energy efficiency 
(i)  Performance characteristics of insulation products that 

are typically used to insulated ducts, pipes and vessels  
(j)  Availability of specialist insulating pieces which can be 

used to insulate joints, sharp bends and connections of 
hot water distribution pipes  

(k)  Performance characteristics of adhesive tapes that are 
typically used to seal and secure the attachment of 
insulation to ducts and pipes with a view to ensuring 
high performance for the life of the building   

(l)  Principles of heating and domestic hot water 
generation and distribution and potential for drain 
waste water heat recovery 

(m)  Principles of mechanical ventilation with heat 
recovery and its contribution towards indoor air quality 
and comfort 

(n)  Integrated technologies which offer multiple 
mechanical services to high performance retrofits (so-
called óCompactô units) 

(o)  Principles of solar renewable energy generation (both 
electric and thermal) and storage 

Acquired skills Cognitive and practical skills on: 
(a) Overall organisation of the building renovation process 
(b)  Implementing tasks relating to installation of high -

efficient heating and domestic hot water systems 
including full and complete insulation of all vessels and 
pipework which store and / or distribute heated water 
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(c) Implementing tasks relating to installation of 
mechanical ventilation with heat recovery (MVHR), 
including placement of supply and extract ducts and 
registers and thorough sealing and insulation cold air 
ducts and envelope penetrations 

(d)  Implementing tasks relating to installation of solar 
renewable energy generation and storage systems 
including ensuring that (a) all fixings and penetrations 
do not comprise the building in terms of moisture 
ingress as well as wind-tightness and airtightness and 
(b) that any pipes transporting hot water are fully 
insulated 

(e) Implementing tasks relating to installation of drain 
waste water heat recovery systems 

 

Acquired 
responsibility and 

autonomy 

Responsibility for:  

(e) Interpreting the deep retrofit drawings and schematics 
and understanding the planning of the main stages of 
the design and construction  

(f)  Adaptation of own behaviour to ci rcumstances in 
solving problems 

(g)  Taking responsibility to ensure that all ducts, pipes and 
vessels which transport or store heated water or air are 
fully and completely insulated and without any gaps 
whatsoever even at awkward junctions, bends or 
connections 

(h)  Taking responsibility to ensure that all products used in 
insulating mechanical services are fit for purpose, most 
especially adhesive tapes used to secure insulation in-
place (which typically fail on domestic retrofit projects)  

Preliminary 
requirements 

The students are expected to have an overall understanding 
of building systems, construction, processes and materials.  

Terms 
for certification  

of lectures 
and seminars 

An application for accreditation of the training programme will 
be made by WWETB, most likely to the internationally 
renowned City and Guilds [insert relevant details for each 
country].  

Exam procedure Final theoretical and practical examination. 

Technical equipment   
(hardware and 

software) 

- White board 
- Multimedia facility  
- Laptop 
- Health and safety equipment, including first -aid box 
- Demonstration model for MVHR system, including ducts, 

registers and simulated wall penetrations 
- Demonstration model for renewable energy systems 

including roof mounting fixings, inverter and battery  
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- Demonstration model for exterior air to water heat pump 
with interior low temperature radiators and / or mini -split 
wall-mounted cooling evaporator 

- Demonstration model for insulation of DHW pipes with 
multiple awkward connections, bends and fittings  

- Demonstration model for drain waste water heat recovery  
- Demonstration model of typical deep energy retrofit of the 

thermal envelope illustrating solutions for insulation, 
airtightness, thermal bridging and high -performance 
windows  

- Tools and applicators typically used in deep energy retrofits  
 
Appreciation of DER envelope strategies: 
- Envelope demonstration models illustrating the classic 

construction types found in Ireland [ insert country or 
region] and including the key junctions of wall to floor, wall 
to window, wall to intermediate floor and wall to roof  

- The envelope demonstration models should illustrate both 
interior and well as exterior insulation strategies and should 
include typical service penetrations found on high 
performance retrofits required for ventilation ducts and 
other services 

- Multiple samples of the different kinds of insulation, air -
sealing and thermal bridge products which can be used for 
deep energy retrofits 

- Sample triple-glazed windows available in the region 
- Blower door equipment used for airtightness testing  
- Tools and applicators typically used in deep energy envelope 

retrofits, i ncluding smoke-pens used for finding leaks in the 
building envelope 

Trainer qualifications 
and experience 

- Minimum mechanical building services EQF Level 4 to 5 
- Nationally recognised óTrain the Trainerô accreditation 
- Certified Passive House Designer or equivalent 
- Demonstrable project experience with deep energy retrofit 

practice 
 

 

TRAINING PROGRAMME OVERVIEW  

The subject Deep energy renovation of building mechanical and electrical 
systems is elective in the course field of Electrical Engineering/HVAC in the Waterford 
Wexford Education and Training Board (WWETB) Vocational Training Centre in 
Enniscorthy, County Wexford [insert name of VTC].   

The described deep energy retrofit  course is based on the notion that the 
students already have some knowledge and basic understanding of the building 
systems and building physics. Some of them may also have a solid practical experience 
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in installation and maintenance of heating, ventilation and AC systems as it may be 
their primary field of work .  

The training process is structured using the basic principles of the Passive 
House concept applied to the renovation of existing buildings, resulting in the 
achievement of exemplary levels of energy efficiency. 

The course is divided in two major parts. The emphasis of the subject is on 
the first part of the course. It  examines the deep energy retrofit  (DER) potential for 
building systems with particular attention being paid to the design and implementation 
of appropriate systems and services for heating and / or cooling, domestic hot water, 
mechanical ventilation and renewable energy generation and storage. Basic renovation 
design principles and practices are introduced, with an emphasis on what renders a 
retrofit óa deep energy retrofitô and what are the most common faults in the standard 
building renovation practices. The students get to grasp not only the theoretical 
knowledge behind the DER practices, but an invaluable insight on why it is 
advantageous and preferred to the standard energy renovation. Particular attention is 
paid to indoor air quality and comfort and the use of highly efficient thermal energy 
generation and distribution systems as well as mechanical ventilation with heat 
recovery (MVHR) and renewable energy sources (RES) as well as lighting.  

The second part of the training programme is dedicated to project 
management and planning and design instruments, where the basics of economic 
efficiency and cost-effectiveness of DER, as well as the assurance of high quality 
building services design and construction are presented. An overview of key building 
envelope retrofit principles such as insulation, airtightness, thermal bridges and high -
performance windows is also covered. 
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CURRICULUM CONTENTS 6 

Version 1:  Full-time training (Reference 161-FT-MS). Curriculum for acquiring 
continuous professional qualification for tradespersons in the ñElectrical 
Engineering/HVACò professional field according to levels 4 to 5 Irish national 
framework of qualifications (NFQ) [ insert national qualification levels if relevant ] 
(equivalent to levels 3 to 4 European qualifications framework (EQF)).  

ɷ  Subject  

Academic Hours  Option 
for 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building systems      
1. Comfort, health and safety requirements in 

buildings, indoor air quality , airtightness, 
vapour/moisture movement, windtightness 

¶ indoor air quality (contaminants 
and performance levels), 

¶ thermal comfort, daylight and 
lighting, noise, influence of nearby 
landscape, 

¶ safety requirements in buildings 
and the compliance ensured during 
the renovation process: Fire Safety 
and legal responsibilities in 
Buildings, Environmental 
regulations. 

 

2 

 Y 

2. Mechanical Ventilation with Heat Recovery 
(MVHR) 
¶ Indoor air quality parameters (CO2 

and RH) 

¶ Recommended air flow rates for 
supply and extract 

¶ Core components of MVHR units 
¶ Ducting design and layout options 
¶ Balancing flow rates 
¶ Quality assurance issues 

 

2 

3 Y 

3. Heating and / or cooling systems 

¶ Sizing systems appropriate for high 
performance retrofits  

¶ Heating and / or cooling generation 
systems and efficiencies 

¶ Heating and / or cooling 
distribution options 

¶ Insulation of circulation pipework  

2 

3 Y 

                                                      
6 The programme is compiled mostly from the learning objectives taken from the Fit-to-nZEB project 

Deliverable 2.3. Some of the topics or sub-topics are not included, since the programme aims to 
demonstrate the exemplary training course that can be conducted in WWETBôs proposed Vocational 

Training Centre in Enniscorthy, County Wexford [insert name of VTC]. 
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4. Summer comfort / passive cooling 
strategies 

¶ solar loads, 
¶ air exchange / ventilation,  
¶ indoor heat sources, 
¶ impact of external colours, of 

thermal insulation and of thermal 
masses,  

¶ shading in summer; 
¶ passive cooling technologies to 

avoid overheating / to reduce the 
cooling demand during summer. 

 

1 

1 Y 

5. Highly efficient DHW generation, storage 
and distribution (including drain waste 
water heat recovery) with special emphasis 
on full and complete insulation of pipes 
¶ DHW generation systems 
¶ DHW circulation strategies 
¶ Heat losses from circulation pipes 
¶ Insulation of DHW circulation pipes 

including sourcing specialist fittings 
for awkward pipe connections 

¶ Drain waste water heat recovery 
systems, efficiencies and 
installation principles  

 

2 

3 Y 

6. Energy efficient lighting systems and 
controls 
¶ Energy labelling for lighting  
¶ Light (lux) levels required for 

different tasks 
¶ Overview of energy efficient 

lighting systems for internal and 
external use 

¶ Control systems for energy efficient 
lighting, including occupancy 
sensors 

¶ Emerging lighting technology 
innovation 

 

1 

1 Y 

7. RES in building retrofit, long and short-
term energy storage 
 

2 
3 Y 

8. Site visit ï deep energy renovation of 
existing building 

 
4 N 

 Part II Project management and 
planning and design instruments  

 
  

9. Basics of building physics, Passive House 
principles, optimal solar gains, insulation, 
thermal bridges, airtightness and wind -

2 
2 Y 
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tightness, high performance building 
components, highly efficient windows: 
products and installation 
¶ Heat and Heating Energy (Heat 

Flux/Thermal Conduction) 

¶ Thermal environments 

¶ The 5 Passivhaus Pillars 

o Thermal envelope 
o Windows 
o Airtightness 
o Thermal Bridges 
o Mechanical Ventilation 

System 

¶ insulating materials and their 
properties (thermal conductivity, 
water vapor diffusion resistance 
factor, reaction to fire, et c.) 

¶ properties of elements comprising 
building envelope (U-values, water 
vapor resistance, fire behaviour on 
different kind of building 
envelopes) 

¶ thermal bridges 
¶ prevention and minimisation of 

thermal bridges 
¶ role of windows regarding energy 

efficiency and comfort (view 
towards the outside, thermal 
protection, solar gains, ventilation 
during day and during night)  

¶ airtight window installation  
¶ cross-crafting 
¶ Solar radiation and window 

orientation 

¶ Windows installation 
¶ special aspects in curtain wall 

facades 

¶ Concept sketches 
¶ Shading elements 
¶ Green roofs 

 

10. Conservation of historic building fabric, 
renovation of buildings & monuments of 
cultural significance, ñStep-by-stepò 
renovation & overview of EnerPHit 
¶ potential for energy savings 

assessment  

¶ renovation standards; certification 
of the energy performance 

¶ details, products and materials 

2 

 Y 
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¶ Solutions for ventilation in retrofits 
of historical buildings 

¶ Thermal comfort in summer 
¶ Built examples 

¶ Step-by-step refurbishment 
examples 

 

11. Project Management, Quality Assurance  

¶ Introduction ï basic principles; 
¶ Necessary legislation; 
¶ Executing and Monitoring in project 

management and energy management; 

¶ Basic Energy Efficiency principle; 
¶ Quality assurance of technical 

equipment of buildings;  
¶ Coordination of professions on site. 
 

2 

 Y 

12. Economic efficiency of deep energy 
retrofitting up to the level of "passive" and 
"nearly zero energy" buildings 
¶ EED and EPBD II ï What is it nZEB? 
¶ Prices of construction materials, bill 

of quantities 

¶ Energy savings and operational 
costs  - Energy efficiency measures 
ï technological  

¶ Payback period 
 

2 

 
 

Y 

 TOTAL 20  20   
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Version 2:  Upskilling training (Reference 161-UP-MS). Curriculum for upskilling 
training courses in the ñElectrical Engineering/HVACò professional field (market-
based) 

ɷ  Subject  

Academic Hours  Option 
for 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building systems      
1. Comfort, health and safety requirements in 

buildings, indoor air quality , airtightness, 
vapour and moisture movement, wind-
tightness 
¶ indoor air quality (contaminants and 

performance levels), 

¶ thermal comfort, daylight and 
lighting, noise, influence of nearby 
landscape, 

¶ safety requirements in buildings and 
the compliance ensured during the 
renovation process: Fire Safety and 
legal responsibilities in Buildings, 
Environmental regulations. 

 

1 

 Y 

2. Mechanical Ventilation with Heat Recovery 
(MVHR) 
¶ Recommended air flow rates for 

supply and extract 

¶ Core components of MVHR units 
¶ Ducting design and layout options 
¶ Balancing supply and extract flow 

rates 

¶ Quality assurance issues 
 

 

2  

3. Heating and / or cooling systems and DHW 
¶ Review of heating and / or cooling 

generation systems and efficiencies 

¶ Heating and / or cooling distribution 
options 

¶ DHW generation systems and 
circulation strategies 

¶ Insulation of heating / cooling / DHW 
circulation pipes including sourcing 
specialist fittings for awkward pipe 
connections 

¶ Drain waste water heat recovery 
systems  

 

 3 

 

4. Summer comfort / passive cooling strategies 
and lightning 
¶ solar loads, 

¶ air exchange / ventilation,  

1  

Y 
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¶ indoor heat sources, 
¶ impact of external colours, of thermal 

insulation and of thermal masses,  
¶ shading in summer; 

¶ passive cooling technologies to avoid 
overheating / to reduce the cooling 
demand during summer. 

 

5. RES in building retrofit, long and short-term 
energy storage 
 

1 
3  

 Part II Project management and 
planning and design instruments  

 
  

6. Basics of building physics, Passive House 
principles, optimal solar gains, insulation, 
thermal bridges, airtightness and wind -
tightness, high performance building 
components, highly efficient windows: 
products and installation 
¶ Heat and Heating Energy (Heat 

Flux/Thermal Conduction) 

¶ Thermal environments 

¶ The 5 Passivhaus Pillars 

o Thermal envelope 
o Windows 
o Airtightness 
o Thermal Bridges 
o Mechanical Ventilation System 

¶ insulating materials and their 
properties (thermal conductivity, 
water vapor diffusion resistance 
factor, reaction to fire, etc.)  

¶ properties of elements comprising 
building envelope (U-values, water 
vapor resistance, fire behaviour on 
different kind of building envelopes)  

¶ thermal bridges 
¶ prevention and minimisation of 

thermal bridges 

¶ role of windows regarding energy 
efficiency and comfort (view towards 
the outside, thermal protection, solar 
gains, ventilation during day and 
during night)  

¶ airtight window installation  
¶ Cross-crafting 

¶ Climate data and climate zones 
¶ Reduction factor for solar gains 
¶ Windows comfort criterion 
¶ Windows U-value calculation 
¶ Glazing 

2 

 Y 
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¶ Descriptions of the glazing 
¶ g-Values (in accordance with EN410) 
¶ Shading 
¶ Additional shading elements 
¶ A line of deciduous trees 
¶ Optimum roof overhangs 
¶ Reveal shading on one side 
¶ Courtyards 

 

7. Conservation of historic building fabric, 
renovation of buildings and monuments of 
cultural significance, ñStep-by-stepò 
renovation and overview of the EnerPHit 
standard 
¶ potential for energy savings 

assessment  

¶ renovation standards; certification of 
the energy performance 

¶ details, products and materials 
¶ The house-in-a-house principle 
¶ Built examples 
¶ Step-by-step refurbishment examples 

 

1 

 Y 

8. Project management, quality assurance, 
economic efficiency of energy renovation up 
to the level "passive" and "nearly zero 
energy" buildings 

¶ Prices of construction materials, bill 
of quantities 

¶ Energy savings and operational costs 
- Energy efficiency measures ï 
technological 

¶ Payback period 
 

2 

 Y 

 TOTAL 8 8  
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SOURCES  

[Insert additional sources relevant to your country]  

International Passive House Association / EnEffect. Active for more comfort: the Passive 
Building.  Information for contractors, builders and clients. 2016  

European Institute for Energy Performance of Buildings / EnEffect. Acceleration of the 
buildings stock renovation in Bulgaria. Present and futu re of the National Energy 
Efficiency Program for Multifamily Residential Buildings.  2016 

Bulgarian Association for Insulation in Construction (BAIC). Guide for energy efficient 
renovation of the building envelopes. Sofia. 2016 

Passive House Institute. The road to nearly zero energy buildings. The passive house  
+ RES. Passive house regions with renewable energies (PassREg) project. 2015 

Passive House Institute (Germany). Building a sustainable energy future. A Guide to 
Success. Passive House Regions with Renewable Energies (PassREg) Project. 2015 

Buildings Performance Institute Europe (BPIE). Indoor air quality, thermal comfort and 
daylight. Analysis of residential Building regulations in eight Member States.  March 
2015 

Passive House Institute / IG Passive House / International Passive House Association. 2nd 
Passive House Architectural Award. Award Principles and Finalists . 2013 

Buildings Performance Institute Europe (BPIE). A Guide to Developing Strategies for 
Building e nergy renovation. Delivering the Energy Efficiency Directive Article 4 
requirements on long term strategies for mobilising investment in renovation of 
national building stocks. February 2013 

EnEffect / Bulgarian Construction Chamber / National Agency for Professional Education and 
Training. Roadmap for training on Smart Energy Efficient Building Solutions. 
BuildUPSkillsProject. 2013 

Passive House Institute / IG Passive House / International Passive House Association. 1st 
Passive House Architectural Award. The Finalists . 2013 

European Institute for Energy Performance of Buildings / Ecofys Germany / ȫnEffect. 
Construction of nearly zero energy buildings  (nZEB) in Bulgaria.  Towards 
definition and roadmap . 2012 

Buildings Performance Institute Europe (BPIE) / Ecofys Germany / Danish Building Research 
Institute. Principles for nearly zero energy buildings. Paving the way for effective 
implementation of policy requirements. Final draft. November 2011 

EnEffect, Center for Energy Efficiency. Ten books on green architecture . Sofia. 2010 

European Commission, General Directorate Energy / EnEffect. GREEN VITRUVIUS . 
Principles and practices of architectural design. Bulgarian edition, Sofia. 2010  

Savov, R. And D. Nazarski. Energy efficiency. Thermal insulation of buildings. A series 
of specialized editions of the Bulgarian Association of Insulation in Construction. Technika. 
2006  
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The curriculum has been adopted on [ insert date (day, month, year ]  
 
 
 
VTC Proposer 7:  
 
[type personôs name]  
 
 
 
 
Signature:  
 
 

VTC DEAN8: 
 
[type personôs name]  
 
 
 
 
Signature:  
 

éééééééééééé .............................  
  
  

 
  

                                                      
7 This should be the name of the leading trai ner in the VTC, who has read our model, adapted it to 

the need of the VTC and asks the VTC management to provide the course 
8 Dean, or the head of the school/university/VTC governing body who approves the programme by 

signing and stamping it  
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CURRICULUM 
 
 

Specialty ĂDeep Energy Renovation 

of the Building Envelopeò  
 

 

 
 

ON-SITE FULL TIME TRAINING  

and On-Site Up-skilling qualification 

 
Location of Training  Duration  Construction Sector  

Vocational Training Centre Full Time Training 

(40 hours) 

Building Envelope 

(Ref. 1.6.1-FT-BE) 

Mechanical Systems 

(Ref. 161-FT-MS) 

Vocational Training Centre Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.1-UP-BE) 

Mechanical Systems 

(Ref. 1.6.1-UP-MS) 

On-Site  Full Time Training  

(40 hours) 

Building Envelope  

(Ref. 1.6.2-FT-BE) 

Mechanical Systems 

(Ref. 1.6.2-FT-MS) 

On-Site  Upskilling  

(16 hours) 

Building Envelope  

(Ref. 1.6.2-UP-BE) 

Mechanical Systems 

(Ref. 1.6.2-UP-MS) 

Either at Vocational Training 

Centre or On-Site 

Validation 

 (12 hours) 

Building Envelope 

(Ref. 1.6.3-UP-BE) 

Mechanical Systems 

(Ref. 1.6.3-UP-MS) 

 

Waterford Wexford Education Training Board (WWETB) [ Insert name of VTC]:  
30th March 2018 [insert date]  
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SCHOOL YEAR: 2018/2019      TERM: WINTER  

 

Subject Deep energy renovation of the building envelope  

Academic hours 10 hours weekly (theory + practice)  
Total: 40 hours - 20 hours lectures and 20 hours practical 
hands-on training at the construction site  

Type of course Elective 

Course field Construction (foremen, carpenters, block-layers, plasterers 
and general operatives) 

Control and 
evaluation 

Continuous assessment and examination 

Term in which the 
evaluation 

takes place 

After completion of the course 

Credits ECTS / 
Certification 

Yes 

Acquired knowledge Knowledge on: 
(p)  Deep energy retrofit process 
(q)  Principles and practices of deep energy retrofits 
(r)  Overview of key aspects of deep energy retrofit  and 

their implementation during building renovation , 
including continuous insulation, airtightness, thermal 
bridges and high-performance windows 

(s) Principles of moisture movement and risks associated 
with interior insulation  

(t)  Qualities of different insulation and airtightness product 
types and their suitability to different application 
settings 

Acquired skills Cognitive and practical skills on: 
(c) Overall organization of the building renovation process 
(d)  Implementation of some of the key renovation tasks 

with regards to affixing of insulation, application of 
airtightness materials, reducing thermal bridges and 
installation of high performance windows and doors 

Acquired 
responsibility and 

autonomy 

Responsibility for:  

(i)  Interpreting the deep retrofit drawings and schematics 
and understanding the planning of the main stages of 
the design and construction  

(j)  Adaptation of own behaviour to ci rcumstances in 
solving problems 

(k)  Taking responsibility to ensure continuity of the 
insulated and airtight thermal envelope (where 
assessible)  

(l)  Taking responsibility to ensure that all products used in 
deep energy retrofits are fit for purpose with respect to 
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ensuring insulation and air-sealing of the thermal 
envelope for the life of the building  

Preliminary 
requirements 

The students are expected to have an overall understanding 
of building systems, construction, processes and materials.  

Terms 
for certification  

of lectures 
and seminars 

An application for accreditation of the training programme will 
be made by WWETB, most likely to the internationally 
renowned City and Guilds [insert relevant details for each 
country].  

Exam procedure Final theoretical and practical examination. 

Technical equipment   
(hardware and 

software) 

- White board 
- Multimedia facility  
- Laptop 
- Health and safety equipment, including first -aid box 
- On-site DER envelope build-ups including the key junctions 

of wall to floor, wall to window, wall to intermediate f loor 
and wall to roof  

- Envelope build-ups should ideally illustrate both interior and 
well as exterior insulation strategies and should include 
typical service penetrations found on high performance 
retrofits required for ventilation ducts  

- Multiple samples of the different kinds of insulation, air -
sealing and thermal bridge products which can be used for 
deep energy retrofits 

- Triple-glazed windows and door install scenarios  
- Blower door equipment used for airtightness testing  
- Tools and applicators typically used in deep energy retrofits, 

including smoke-pens used for finding leaks in the building 
envelope   

 
Appreciation of DER mechanical services strategies: 
- MVHR system, including ducts, registers and wall 

penetrations 
- Renewable energy systems including roof mounting fixings, 

inverter and battery (where used on the project)  
- Exterior air to water heat pump with interior low 

temperature radiators and / or mini -split wall-mounted 
cooling evaporator (or equivalent space conditioning 
equipment used on the project)  

- DHW pipes connections, bends and fittings to be insulated 
as part of the on -site training 

- Drain waste water heat recovery system (if not being 
applied to the project, ensure a demonstration model is 
available) 

- Tools and applicators typically used in deep energy 
mechanical services retrofits  

Trainer qualifications 
and experience 

- Construction related qualification minimum EQF Level 4 to 5 
- Nationally recognised óTrain the Trainerô accreditation 
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- Certified Passive House Designer or equivalent 
- Demonstrable project experience with deep energy retrofit 

practice 

 

TRAINING PROGRAMME OVERVIEW  

This training takes place entirely at a construction site for a deep energy 
retrofit project. If comfortable training facilities for the theoretical sessions are not 
available (toilets and coffee facilities, warm, dry, with seating and tables, lighting and  
a clear surface to project PowerPoint slides onto), then this part of the training should 
be provided at a convenient nearby location (such as a hotel or other suitable space).     

The subject Deep energy renovation of the building envelope is elective in 
the course field of Construction in the Waterford Wexford Education and Training 
Board (WWETB) Vocational Training Centre [insert name of VTC].   

The above described deep energy retrofit  course is based on the notion that 
the students already have some knowledge and basic understanding of the building 
design and construction process and building physics and materials. Some of them 
may also have a solid practical experience in construction as it may be their primary 
field of work . The design process is structured using the basic principles of the Passive 
House concept applied to the renovation of existing buildings, resulting in the 
achievement of exemplary levels of energy efficiency. 

The course is divided in two major parts. The emphasis of the training 
programme is directed to the first part of the course. It  examines the deep energy 
retrofit  (DER) process in relation to the building envelope with particular attention 
being paid to the design and construction of the distinct building components, 
underlining the role of comprehensive ówhole-systemô design to the DER and examining 
key renovation principles. Core renovation design principles are being introduced, 
emphasising what makes a retrofit óa deep energy retrofitô and what are the most 
common faults in the standard building renovation practices with regards to insulation, 
airtightness, thermal bridging and high-performance window installation. The students 
get to grasp not only the theoretical knowledge behind the DER practices, but the 
insight as to why it is advantageous and preferred to the standard energy renovation. 
Special and particular attention is paid to the step-by-step renovation process where 
the building owner is not in a position to complete the refurbishment plan in one phase.  

The second part of the training programme is dedicated to project 
management and planning and design instruments, where the basics of the economic 
efficiency and cost-effectiveness of DER, as well as the assurance of high quality 
building design and construction are presented. An overview of the building services 
found in DER such as mechanical ventilation with heat recovery (MVHR), heating and 
/ or cooling and renewable energy sources (RES) is also provided. 
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CURRICULUM CONTENTS 9 

Version 1: Full-time training (Reference 162-FT-BE). Curriculum for acquiring 
continuous professional qualification for professions in the ñConstructionò 
professional field, including foremen, carpenters, block-layers, plasterers and general 
operatives according to levels 4 to 5 Irish national framework of qualifications (NFQ) 
[ insert national qualification levels if relevant ] (equivalent to levels 3 to 4 European 
qualifications framework (EQF)). 

 

ɷ  Subject  

Academic Hours  Option 
for 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building envelope     
1. Basis of building physics, Passive house 

principles, optimal solar gains 
2 2 Y 

2 Comfort, health and safety requirements in 
buildings, incl. indoor air quality  

2 2 Y 

3. Insulation of the opaque envelope 2 3 Y 

4. Airtightness, vapour and moisture movement 
as well as windtightness  

2 4 Y 

5. Solving and avoiding thermal bridges 2 3 Y 

6. Installation of highly efficient windows and 
exposure to high performance building 
components, products and installation  

2 3 Y 

7. ñStep-by-stepò renovation and the EnerPHit 
standard 

1 1 Y 

 Part II Project management and 
planning and design instruments  

   

8. Overview of building services and how they 
interface with the thermal envelope : MVHR, 
heating and / or cooling, RES 

2 2 Y 

9. Conservation of historic building fabric, 
renovation of buildings and monuments of 
cultural significance 

2  Y 

10. Project management and quality assurance  2  Y 

11. Economic efficiency of deep energy 
retrofitting up to the level of "passive" and 
"nearly zero energy" buildings 

1 
 
 

Y 

 TOTAL 20  20   

 

 

                                                      
9 The programme is compiled mostly from the learning objectives taken from the Fit-to-nZEB Project 

Deliverable 2.3. Some of the topics or sub-topics are not included, since the programme aims to 

demonstrate the exemplary training course that can be conducted  on a DER construction site.  



31 
 

Version 2:  Up-skilling training (Reference 162-FT-BE). Curriculum for upskilling 
training courses in the ñConstructionò professional field including foremen, 
carpenters, block-layers, plasterers and general operatives according to levels 4 to 5 
Irish national framework of qualifications (NFQ) [ insert national qualification levels if 
relevant] (equivalent to levels 3 to 4 European qualifications framework (EQF)).  

 

ɷ  Subject  

Academic Hours  Option 
for 

online 
lectures  

Lectures  
Hands -

on 
Practical  

 Part I  Building envelope     
1. Comfort, health and safety requirements in 

buildings, incl. indoor air quality ; basis of 
building physics, Passive house principles, 
optimal solar gains 

1  Y 

2. Insulation of the opaque envelope 0.5 2 Y 

3. Airtightness, vapour and moisture 
movement, windtightness 

1 2 Y 

4. Thermal bridges and high-performance 
building components 

0.5 1 Y 

5. Highly efficient windows: products and 
installation 

0.5 1 Y 

6. ñStep-by-stepò renovation. The EnerPHit 
standard.  

1 1 Y 

 Part II Project management and 
planning and design instruments  

   

7. Introduction to b uilding services: MVHR, 
heating and / or  cooling, RES 

1 1 Y 

8. Conservation of historic building fabric, 
renovation of buildings and monuments of 
cultural significance 

1  Y 

9. Project management, quality assurance, 
economic efficiency of existing buildings and 
energy renovation up to the level "passive" 
and "nearly zero energy" buildings 

1.5  Y 

 TOTAL 8 8  
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SOURCES  

[Insert additional sources relevant to your country]  

International Passive House Association / EnEffect. Active for more comfort: the Passive 
Building.  Information for contractors, builders and clients. 2016  

European Institute for Energy Performance of Buildings / EnEffect. Acceleration of the 
buildings stock renovation in Bulgaria. Present and future of the National Energy 
Efficiency Program for Multifamily Residential Buildings.  2016 

Bulgarian Association for Insulation in Construction (BAIC). Guide for energy efficient 
re novation of the building envelopes. Sofia. 2016 

Passive House Institute. The road to nearly zero energy buildings. The passive house  
+ RES. Passive house regions with renewable energies (PassREg) project. 2015 

Passive House Institute (Germany). Building a sustainable energy future. A Guide to 
Success. Passive House Regions with Renewable Energies (PassREg) Project. 2015 

Buildings Performance Institute Europe (BPIE). Indoor air quality, thermal comfort and 
daylight. Analysis of residential Building regulatio ns in eight Member States.  March 
2015 

Passive House Institute / IG Passive House / International Passive House Association. 2nd 
Passive House Architectural Award. Award Principles and Finalists . 2013 

Buildings Performance Institute Europe (BPIE). A Guide to Developing Strategies for 
Building energy renovation. Delivering the Energy Efficiency Directive Article 4 
requirements on long term strategies for mobilising investment in renovation of 
national building stocks. February 2013 

EnEffect / Bulgarian Construction Chamber / National Agency for Professional Education and 
Training. Roadmap for training on Smart Energy Efficient Building Solutions. 
BuildUPSkillsProject. 2013 

Passive House Institute / IG Passive House / International Passive House Association. 1st 
Passive House Architectural Award. The Finalists . 2013 

European Institute for Energy Performance of Buildings / Ecofys Germany / ȫnEffect. 
Construction of nearly zero energy buildings  (nZEB) in Bulgaria.  Towards 
definition and roadmap.  2012 

Buildings Performance Institute Europe (BPIE) / Ecofys Germany / Danish Building Research 
Institute. Principles for nearly zero energy buildings. Paving the way for effective 
implementation of policy requirements. Final draft. November 2011 

EnEffect, Center for Energy Efficiency. Ten books on green architecture . Sofia. 2010 

European Commission, General Directorate Energy / EnEffect. GREEN VITRUVIUS . 
Principles and practices of architectural design. Bulgarian edition, Sofia. 2010  
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The curriculum has been adopted on [ insert date (day, month, year ]  
 
 
 
VTC Proposer 10 :  
 
[type personôs name]  
 
 
 
 
Signature:  
 
 

VTC DEAN11 : 
 
[type personôs name]  
 
 
 
 
Signature:  
 

éééééééééééé .............................  
  
  

 

                                                      
10 This should be the name of the leading trainer in the VTC, who has read our model, adapted it to 

the need of the VTC and asks the VTC management to provide the course 
11 Dean, or the head of the school/university/VTC governing body who approves the programme by 

signing and stamping it  
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MosArt DER training on-site at EnerPHit social housing project for Dublin City Council. The training session 
depicted here concerns the upgrading of the exterior envelope using autoclaved aerated concrete blocks (AAC) 
with exterior mineral-wool insulation and triple-glazed windows.  
 
 

  
MosArt DER training on-site at EnerPHit social housing project for Dublin City Council. The training session 
depicted here concerns the placement of a vapour control and airtightness layer under the roof trusses. The 
person on the left is the trainee construction worker, and the person on the right is an expert airtightness 
installer.  
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CURRICULUM  
 
 

Specialty Ă Deep Energy Renovation 

of Building Systemsò 

 
 

ON-SITE FULL TIME TRAINING  

and On-site Up-skilling qualification  

 
Location of Training  Duration  Construction Sector  

Vocational Training Centre Full Time Training 

(40 hours) 

Building Envelope 

(Ref. 1.6.1-FT-BE) 

Mechanical Systems 

(Ref. 161-FT-MS) 

Vocational Training Centre Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.1-UP-BE) 

Mechanical Systems 

(Ref. 1.6.1-UP-MS) 

On-Site  Full Time Training  

(40 hours) 

Building Envelope 

(Ref. 1.6.2-FT-BE) 

Mechanical Systems  

(Ref. 1.6.2-FT-MS) 

On-Site  Upskilling  

(16 hours) 

Building Envelope 

(Ref. 1.6.2-UP-BE) 

Mechanical Systems  

(Ref. 1.6.2-UP-MS) 

Either at Vocational Training 

Centre or On-Site 

Validation 

 (12 hours) 

Building Envelope 

(Ref. 1.6.3-UP-BE) 

Mechanical Systems 

(Ref. 1.6.3-UP-MS) 

 

Waterford Wexford Education Training Board (WWETB) [Insert name of VTC]:  
30th March 2018 [insert date]  

 


