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Executive Summary 
 
This report presents a summary of the training materials required for the Train the Trainer 
(TTT) trainings that are planned to take place in all of the participant countries. The TTT 
sessions are a central part of this broader project, with the aim of creating a pool of qualified 
persons who can deliver training at different education levels on the topic of deep 
retrofitting. The intention is to establish a network of trainers from (a) existing trainers who 
might not be familiar with deep retrofitting and (b) contractors who are experienced in deep 
retrofitting but who have never had the responsibility or experience of delivering training to 
others.  
 
The report consists of the following three sections.  
 
1. Training Presentations 
The first section presents thumbnail screen-captures of the PowerPoint presentations that 
would be used to deliver the train the trainer sessions. It consists of 17 modules in total, and 
covers all of the key topics from basic building physics and insulation and airtightness right 
through to renewable energy systems, project management and ecology and sustainability.  
 
2. Training Exercises 
The second section of this report presents a series of four exercises that would be part of the 
TTT sessions, focusing on hands-on airtightness exercises, critical review of classic retrofit 
construction models, annotating drawings of a dwelling with key information pertaining to 
deep retrofits and a section on stakeholder engagement.  
 
3. Training References 
The third section of this report consists of references and further reading material for each 
of the 17 presentation modules.  

  



 

1. Training presentations 
1.1. Unit 1: Basis of building physics, Passive house principles 
Referring to LO topic 1, 1.1. Lead: PHA  

  

 

 

 

 

 

 

 

 

 

 

 

 



 

1.2. Unit 2: Comfort, health and safety requirements in buildings, incl. indoor air 
quality 
Referring to LO topic 11, 11.2. Lead: PHA / support by Romanian team 

  



 

1.3. Unit 3: Optimal solar gains, Solar Energy – Introduction and basic concepts. 
Referring to LO topic 2. Lead: HPHI / support by UACEG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.4. Unit 4: Thermal insulation and thermal bridges 
Referring to LO topic 3.1, 3.2. Lead: PHA / support by UniZag 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.5. Unit 5: Highly efficient windows: products and installation 
Referring to LO topic 3.3. Lead: PHA / support by UniZag 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.6. Unit 6: Airtightness, vapour and moisture movement, windtightness   
Referring to LO topic 5. Lead: PHA  

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.7. Unit 7: Mechanical Ventilation with Heat Recovery (MVHR) 
Referring to LO topic 6.1. Lead: PHA  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.8. Unit 8: Heating and cooling + DHW 
Referring to LO topic 6.2, 6.3. Lead: PHA 

 

 

 



 

 

 

 

 

 



 

1.9. Unit 9: Summer comfort/ passive cooling strategies 
Referring to LO topic 11.1. Lead: ZEPHIR / support by HPHI 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1.10. Unit 10: Efficient lighting 
Referring to LO topic 6.5. Lead: PHA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

  



 

1.11. Unit 11: RES in building retrofit, Long and short term energy storage 
Referring to LO topic 8, 8.1. Lead: TU-Wien  

 

 

 



 

1.12. Unit 12: “Step-by-step” renovation. The EnerPHit standard. Conservation of 
historic building fabric 
Referring to LO topic 12. Lead: PHA / Support by EnEffect  
 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

1.13. Unit 13: NZEB neighbourhoods, Energy cooperatives 
Referring to LO topic 4, 4.1, 4.2. Lead: Romanian team  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

1.14. Unit 14: Project management, Quality assurance, Achieving measurable results 
Referring to LO topic 14, 16, 16.1. Lead: Czech Technical University in Prague / Support by UACEG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 

 

 



 

1.15. Unit 15: Economic efficiency of existing buildings energy renovation up to the 
level "passive" and "nearly zero energy" buildings 
Referring to LO topic 9, 9.1, 9.2, 13. Lead: SEVEn 

 



 

1.16. Unit 16: Engaging stakeholders 
Referring to LO topic 15. Lead: EnEffect 
 

 

 

 
 
 
 
 
 
 
 
 
 



 

 

1.17. Unit 17: Ecology and sustainability 

Referring to LO topic 17. Lead: TU-Wien 

 



 

 



 

2. Training exercises 
 

Exercise 1:  
After the airtightness presentation the trainees should do an exercise on the topic. Besides 
the oral part of the exercise that consists of answering why is airtightness an issue and how 
is it achieved, they should also conduct a practical exercise. 

Airtightness: Why & How? 
Why is airtightness important? 
Where should be airtightness achieved:  

- Floors 
- Walls 
- Roofs 

How should airtightness be achieved? Typical airtightness achievement goes: 

Type of construction Floors Walls Roofs 

Monolithic (concrete) Screed +tape on 
joints & 
connections 

Plaster + Tape on 
joints & connections 

Screed + tape on 
joints & 
connections 

Wooden  Screed + tape /  
Membrane + tape 

Membrane + tape Membrane + tape 

 

Types of materials (membranes & tapes) on the market? 
How are these materials used? 
Visualisation of the special techniques & materials: 

- Pipes 1 
- Windows: inner 2 & outer corner 3 
- Tapes for the connection of different materials (e.g. screed to wood) 4 
- UV resistant tape (black for use on the outside, e.g. visible facade membranes 5) 

Group work (groups of ~6 people work on different exercise: 
- Pipes (may be two groups, since there are two ways of making the airtightness with tape 

on the pipes) 
- Inner corner 
- Outer corner (time for the bowtie to shine) ☺ 

In the meantime the presenters go among the groups and help them with the exercise. 
The learning process is improved due to the fact that the trainees are trying to figure it 
out by themselves on spot. 
Final check! 
The groups visit all other group works and discuss the peculiarities of each exercise. 

More info 

Source of the pictures only: SIGA 

http://www.siga.ch/uploads/tx_gosigaproductdb/KM6717_GA-Buch_en.pdf


 

Exercise 2:  
 
The trainees should stand in front of 
once of the practical models and try to 
redraw it. After that they should explain 
where the insulation layer and 
airtightness layer are on the drawing, 
and respectively on the model. The 
exercise develops the skills of drawing 
technical details and comprehending 
the principles of deep energy retrofits in 
various construction types in buildings. 
 
The same exercise can be conducted by 
just the trainees explaining, based on 
what they have learnt from the 
presentations, what they can see on the 
practical models and why it is done in 
such a way.  
 
Addition to this exercise is locating the different types of insulation laying around in the 
training centre (not only on the models, but the samples of insulation). Once a trainee has 
pointed out a sample of insulation, they should explain its peculiarities, where it is used and 
possible advantages and disadvantages over other types of insulation. 
 
 

Exercise 3: 
The trainees are each given a set of drawings. The project case is of a two-storey masonry 
family house that needs refurbishment. The places of the windows in the house are moved 
(already closed), i.e. the window openings are to be moved based on the design proposal. 
The trainees should do the following: 

1. Design the windows 

2. Design the shading devices 
3. Mark the place of the thermal insulation 

4. Mark the line of airtightness 
5. Mark the critical places for thermal bridges 
6. Design the ventilation system with recuperation 

 
Later on, after completing the drawing task, they should also answer the following 
questions based on their design: 

1. How to verify the airthightness of the house? 
2. What are the main requirements for the windows? 

- number of glazing 
- type of glazing 

- installation 

 



 

3. What is the requirement for the efficiency of the recuperator? 

 
 
 

  



 

Exercise 4: 
Stakeholders’ engagement, the message matrix 
 

I. The Jones family 

1. Craft a message for each family member 

Target  
Need / motivation 

(what is important for 
each target) 

Communication argument (how 
our project will satisfy the need) 

Message 

Dorothy   

 

  

 

Henry   

 

  

 

Sonya  

 

  

 

Ivan  

 

  

 

 
2. Craft a message for the whole family (bonus: make it a slogan)  

 
 
 

II. The Municipal council 

1. Can you draw up arguments and message for each group in favour of a programme 

for deep energy retrofit of all municipal buildings? 

Target  
Need / motivation 

(what is important for 
each target) 

Communication argument (how 
our project will satisfy the need) 

Message 

Conservative / 
Right  

 

 

  

 

Socialists / 
Left 

 

 

  

 

Greens  
 

 
 



 

 

Centrist  

 

  

 

Nationalistic 
groups 

 

 

  

 

 
 
 
 

2. Craft a 2-sentence conclusion for your speech at the municipal council, presenting 

the proposal for a new deep energy retrofit programme (bonus: make a slogan)  

 
EVALUATION: Is the message convincing in the promise to satisfy the identified needs? Is it 
built on the identified arguments? 
Example:  

Target  
Need / motivation 

(what is important for 
each target) 

Communication argument (how 
our project will satisfy the need) 

Message 

Municipal 
council (in 
general) 

✓  Development 

of the city 

✓ Optimal use of 

resources 

Retrofit keeps money in the city 
Let’s join the 
developed cities’ circle 
through investing in 
deep energy retrofit! 
Let’s join the 
Covenant of Mayors 
and set ambitious 
goals to cut off energy 
consumption and CO2 
emissions! 

Retrofit stimulates SMEs 

Retrofit attracts new innovative 
businesses 

 
WRONG! Recognition and involvement in a common movement (peer exchange) are not 
directly satisfying the identified needs and are not directly corresponding to arguments 
valid for the target group. They might be correct and might have worked in other cities and 
in other contexts, but do not correspond to the identified specific situation.  
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