
   

 
 

Pure energy – Green solution for Europe 

Didactic and methodical material for Energetic house workshop 

Introduction: 

If you plan to design and build a new home or do an extensive remodel on an existing house, 
optimizing home energy efficiency requires a whole-house systems approach to ensure that you and 
your team of building professionals consider all the variables, details, and interactions that affect 
energy use in your home. In addition to occupant behaviour, site conditions, and climate, these 
include: 

 appliances and home electronics, 
 insulation and air sealing, 
 lighting and daylighting, 
 space heating and cooling, 
 water heating, 
 windows, doors, and skylights. 
 

Ultra-efficient homes combine state-of-the-art energy-efficient construction, appliances, and 
lighting with commercially available renewable energy systems, such as solar water heating and 
solar electricity. By taking advantage of local climate and site conditions, designers can often also 
incorporate passive solar heating and cooling and energy-efficient landscaping strategies. The intent 
is to reduce home energy use as cost-effectively as possible, and then meet the reduced load with 
on-site renewable energy systems. 

Types of energetic houses 

Low energy - has a limit 
equivalent to 7 litres of 
heating oil for each square 
metre of room for space 

heating annually (50 
kWh/m²) 

Passive - ultra-low-
energy standard, has a 
maximum space heating 
requirement of 15 kWh/m² 

Zero energy – produce 
enough energy from 
renewable sources to 
cover all energy demand 

Energy plus – with installed renewable sources components (photovoltaics, heat pump, wind 
turbine…) ‘produce’ more energy than their overall consumption. 

 

 

 



   

 

Workshop description – energetic house model: 

General instructions for house model mounting before start all activities: 

 

Activity 1 - Assembling the walls and add the bottom.  

For mounting use the attached nails. 

Finally, add both parts of the roof. The shorter part assemble to the walls as fixed.  
On a longer part of the roof, first tighten the hinge. Then connect shorter fixed and longer part of 
the roof with hinge.  

Important: the longer part of the roof must open. 

 
You can see the model displayed for help. 

 

Activity 2 – cover window holes with glass: 
 
There are window holes on the front wall. Stick them on the inside with the glass.  

The window holes on the side walls are not glazed. 
 

 
 
 
 



   

 
Activity 3 – Mounting electrical components: 

 
In the holes on the front wall and 
on the shorter part of the roof, 
insert terminals, switch and light. 
 
 
 
 
 
 
 
 
 
 
 
On the bottom (of the house 
model), fix the heater carrier that 
will be in exact center. 
 
 
 
 
 
 
 
 
 
 
 
 

 

Activity 4 – mounting the insulation: 

 
Cut the insulation from attached 
insulation plate (styrofoam). 
Leave the holes that glass 

windows (in front of the hose) will 
be visible (clear). For other walls 
you don't need to cut holes. 
Bottom side of the roof must be 
also isolated. 
 
 
 
 
 

 
Be precise in cutting insulation material since the slots cause heat loss and there is no 

unlimited material. 

 

 



   

 

 

Activity 5 – wiring all the connectors: 

 

1. Wire all the connectors, terminal, switch and light inside the model energetic house under 
attached scheme: 

 

 
 

 
Activity 6 - Mounting photovoltaic module:  

 

Connect the PV module with two-core cable. On the other end wire electric bananas. 
PV module attach with hinge on the bottom edge of the roof. 

Set the photovoltaic module at an optimum angle according to the position of the sun this week 
(spring sun). 

 
 

 
 
 
 



   

 
 
Activity 7 - Mounting wind turbine : 

 
On the end of the cable wire electric bananas. 
Fix the wind turbine holder to the roof with screws (2cm from the top of the roof and 2cm from 
the agle). 
Insert the carrier tube (plastic) into holder and connect with windmill. 
Make the wind turbine propeller from attached material (use your imagination) 

Maximal radius of propeller could be 24 cm. 

 
 
 
Professional content - Energetic houses 

Passive solar design seems like common sense: if we design buildings thoughtfully and holistically, 
in consideration of the annual path of the sun, we will maximize solar radiation when needed and 
reduce energy consumption. Why, then, is not incorporated more often in new design? How easy is 
it to implement, and what are the principles and techniques behind it? 

Passive solar design, without the use of mechanical or electronic devices, is not a new approach. 
Historically, ancient Greeks designed their houses and cities to take advantage of passive solar 
radiation. Romans became the first people to use transparent glass to trap heat gain inside their 
buildings. A prominent application of this principle is the roman baths, where water was kept at 
warm temperatures using passive heat gain. The cliff dwellings at Mesa Verde in southwest 
Colorado are a striking North American example of passive solar design. These dwellings face 
south, have a large overhang that protect the interior space from the summer sun, and store winter 
solar thermal radiation in their solid earth floor and walls, to be released passively later on in the 
day. 

The main components of passive solar design are an improved building envelope, thermal mass and 
adequate shading devices, and favourable building-to-sun orientation and building shape. A holistic 
approach that aims to optimize all these design components should be applied to achieve an efficient 
and comfortable indoor environment. 
 
 



   

 

 

Passive solar building design consist of five elements: 
1. Aperture/collector (large south facing windows) 
2. Absorber (the surface, which could be a masonry wall, floor or water container) 

Sunlight hitting the surface is absorbed as heat. 
3. Thermal mass (materials that retain or store the heat produced by sunlight) 

Material below and behind the surface of absorber 
4. Distribution (within building) 

Method by which solar heat circulates from the collection and storage points to different areas of 
the house (natural circulation or using fans, ducts and blowers) 

5. Control under and/or overheating 
Roof overhangs can be used to shade the aperture area during summer months. 
Electronic sensing devices;  
thermostats that signals a fan to turn on, 
operable vents and dampers that allow or restrict heat flow 
low-emissivity blinds 
awnings 

 

 
 
 

advantages disadvantages 

Eliminate heating and cooling costs 
Reduce green house gas emissions 
Clean process 
Eco-friendly 
Cost efficient 
Attractive living environment 
Low meintaince 
Unwearing comfort 

Great deal of work for the engineers to arrange the 
system 
All systems are not the same 
Careful construction required 
Improperly designed not to work well 
Sunshine not available all day 
Extra heat and the higher temperatures 
Thermal wall loses heat back to the out-of-doors 
through the glass 

 
Zero energy building also known as a zero net energy building (ZNE) is a building with zero 
net energy consumption, meaning the total amount of energy used by the building on an annual basis 
is roughly equal to the amount of renewable energy created on the site 
These buildings consequently contribute less overall greenhouse gas to the atmosphere than similar 
non-ZNE buildings.  
 
 



   

 
Zero-energy buildings are often designed to make dual use of energy including that from white 
goods. For example using refrigerator exhaust to heat domestic water, ventilation air and shower 
drain heat exchangers, office machines and computer servers, and body heat to heat the building. 
These buildings make use of heat energy that conventional buildings may exhaust outside. They 
may use heat recovery ventilation, hot water heat recycling, combined heat and power, 
and absorption chiller units. 
 

advantages disadvantages 

1. isolation for building owners from future 
energy price increases 

2. increased comfort due to more-uniform 
interior temperatures (this can be 
demonstrated with 
comparative isotherm maps) 

3. reduced requirement for energy austerity 
4. reduced total cost of ownership due to 

improved energy efficiency 
5. reduced total net monthly cost of living 
6. reduced risk of loss from grid blackouts 
7. improved reliability – photovoltaic 

systems have 25-year warranties and 
seldom fail during weather problems 

8. extra cost is minimized for new 
construction compared to an afterthought 
retrofit 

9. higher resale value as potential owners 
demand more ZEBs than available supply 

10. the value of a ZEB building relative to 
similar conventional building should 
increase every time energy costs increase 

11. future legislative restrictions, and carbon 
emission taxes/penalties may force 
expensive retrofits to inefficient buildings 

12. contribute to the greater benefits of the 
society, e.g. providing sustainable 
renewable energy to the grid, reducing the 
need of grid expansion 

 

 initial costs can be higher – effort required 
to understand, apply, and qualify for ZEB 
subsidies, if they exist. 

 very few designers or builders have the 
necessary skills or experience to build 
ZEBs 

 possible declines in future utility company 
renewable energy costs may lessen the 
value of capital invested in energy 
efficiency 

 new photovoltaic solar cells equipment 
technology price has been falling at 
roughly 17% per year – Current subsidies 
will be phased out as photovoltaic mass 
production lowers future price 

 challenge to recover higher initial costs on 
resale of building, but new energy rating 
systems are being introduced gradually.  

 while the individual house may use an 
average of net zero energy over a year, it 
may demand energy at the time when peak 
demand for the grid occurs. In such a case, 
the capacity of the grid must still provide 
electricity to all loads. Therefore, a ZEB 
may not reduce the required power plant 
capacity. 

 without an optimised thermal envelope the 
embodied energy, heating and cooling 
energy and resource usage is higher than 
needed. ZEB by definition do not mandate 
a minimum heating and cooling 
performance level thus allowing oversized 
renewable energy systems to fill the 
energy gap. 

 solar energy capture using the house 
envelope only works in locations 
unobstructed from the sun. The solar 
energy capture cannot be optimized in 
north (for northern hemisphere, or south 
for southern Hemisphere) facing shade, or 
wooded surroundings. 

 
 



   

 

 
Example of Net-Zero-Energy home in Denmark. 
https://spectrum.ieee.org/green-tech/buildings/denmarks-netzeroenergy-home 
 
Insulation 

When insulating your home, you can choose from many types of insulation. To choose the best 
type of insulation, you should first determine the following: 

 where you want or need to install/add insulation 
 the recommended R-values for areas you want to insulate 

In building and construction the R-value is a measure of how well an object, per unit of its 
exposed area, resists conductive flow of heat the greater the R-value, the greater the resistance, 
and so the better the thermal insulating properties of the object. R-values are used in describing 
effectiveness of insulation and in analysis of heat flow across assemblies (such as walls, roofs, and 
windows) under steady-state conditions. 

 
 
 
 
 
 



   

 
 
With termovision camera (infrared picture) we can check for heat loses and resolve critical points. 

 
A thermogram compares the "heat radiation" of the windows and walls of two buildings: 
sustainable low-energy passive house (right) and conventional leaking house (left) 
 
 
Photovoltaics (PV) 

A photovoltaic system, also PV system or solar power system, is a power system designed to 
supply usable solar power by means of photovoltaics. It consists of an arrangement of several 
components, including solar panels to absorb and convert sunlight into electricity, a solar 
inverter to change the electric current from DC to AC, as well as mounting, cabling, and other 
electrical accessories to set up a working system. It may also use a solar tracking system to 
improve the system's overall performance and include an integrated battery solution, as prices for 
storage devices are expected to decline 
 
Photovoltaic module 

 
 

A PV module consists of many PV cells wired in parallel to increase current and in series to 
produce a higher voltage. 36 cell modules are the industry standard for large power production.  
 
 

 



   

 

The module is encapsulate with tempered glass (or some other transparent material) on the front 
surface, and with a protective and waterproof material on the back surface. The edges are sealed for 
weatherproofing, and there is often an aluminium frame holding everything together in a mountable 
unit. In the back of the module, there is a junction box, or wire leads, providing electrical 
connections. 

There are currently four commercial production technologies for PV Modules: 

Single Crystalline 

This is the oldest and more expensive production technique, but it's also the most efficient sunlight 
conversion technology available. Module efficiency averages about 10% to 12%* 

Polycrystalline or Multicrystalline 

This has a slightly lower conversion efficiency compared to single crystalline but manufacturing 
costs are also lower. Module efficiency averages about 10% to 11%* 

String Ribbon 

This is a refinement of polycrystalline production, there is less work in production so costs are 
even lower. Module efficiency averages 7% to 8%* 

Amorphous or Thin Film 

Silicon material is vaporized and deposited on glass or stainless steel. The cost is lower than any 
other method. Module efficiency averages 5% to 7%*  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

 
Wind turbine 
 
A wind turbine is a device that converts the wind's kinetic energy into electrical energy. 
Wind turbines are manufactured in a wide range of vertical and horizontal axis. The smallest 
turbines are used for applications such as battery charging for auxiliary power for boats 
or caravans or to power traffic warning signs. Slightly larger turbines can be used for making 
contributions to a domestic power supply while selling unused power back to the utility supplier via 
the electrical grid. Arrays of large turbines, known as wind farms, are becoming an increasingly 
important source of intermittent renewable energy and are used by many countries as part of a 
strategy to reduce their reliance on fossil fuels. 

Types 

Horizontal vertical 

  

 

 

Wind generators have three components: rotor blades, shaft, and a generator. Wind generators takes 
advantage of the mechanical force air exerts on rotor blades and converts that   force into electrical 
energy through the generator. We have been taking advantage of wind energy for many years, after 
all it’s what we use to push sailboats! Proponents of wind power agree that it is a clean fuel source 
and cost effective depending on location. 
 



   

 

Useful professional terminology: 

 
Energetic houses 

      
thermovision camera 

       
Infrared image 

     
Energetic label 
 
Used for household 
appliances and houses 

         

Photovoltaic cell, 
module, array 

 
Windmill turbine and 
PV array mounted on 
the roof  

  
 



   

 
 

Methodology: 

The desired method - exhibited mounted energetic house model 
A Headline is a Promise. What can your content promise the students?  
If you delve into your students minds, you’ll discover exactly how they want to learn, they’re hungry 
for wisdom. But they need to see how your content is a benefit for them.  
Our intention was to show the students simplified version of energetic house which idea can be 
easily transferred into real life. 

 
Learning by doing – active learning method. 
100% practical and active approach based on preparing and discussing real case studies, team 
work, analysing problems, the drawing up concrete proposals and an action plan. 

This methodology enables students: 
 Stimulate participation, action and pragmatism. 
 Further the interchange of ideas, self-confidence, discovery and foster self-evaluation. 
 Develop competencies for managing corporate resources, leading teams and solving 

problems effectively. 
 Stimulate competencies that are essential to companies, especially the capacity to learn and 

take decisions for leadership, change and innovation. 

Didactic principles and approaches: 

 

1. Conscious approach 

Understanding new concepts and express new ideas in the target language (on the workshop we 
use English). 

 
2. Activity 

Constant accumulation of knowledge and active participation of learners in the process of 
instruction. Through workshop we used ''learning by doing'' approach. 

 
3. Visually  

This didactic approach was realized in direct and visual modes of semantizing or explaining 
meanings, i.e. in the demonstration and naming by the teacher of objects, pictures and actions 
wherefrom the learners infer the meanings of symbols, parts used and tasks to execute. 

 
4. Accessibility 

Is realized in conformity with teaching strategies to the pupils’ capacities so that they don’t 
experience uphill difficulties while working with any materials during the lesson. This was 
executed through presentation in such a way that the pupils have to solve one problem at a time. 

 
Innovations and improvements: 
There were no innovations and improvements like result of this workshop because student execute 
workshop tasks prepared and guided by teachers. 
 

Exchange of knowledge: 
Workshop was executed by Slovenian partners. 
Students worked in groups and exchange their knowledge from different fields since partners 
students comes with variety of technical background knowledge. 
 



   

 
 
Sources: 
https://www.slideshare.net/ayaz60/passive-solar-building-design-88472927 
https://thisisthefold.org/index.php/2017/05/03/passive-solar-in-cold-climates/ 
http://www.solardirect.com/pv/pvlist/pvlist.htm 
http://www.free-energy.com 
https://www.energy.gov 
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