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PREFACE 

Purpose and contents 
This information note focuses on the measures that increase summer comfort in existing homes. 
This document provides an overview of the measures that can be implemented to reduce the built-
up of heat in a home and to cool the interior of a home.  
The information note has been drafted by MilieuAdviesWinkel at the request of Steunpunt 
Duurzaam Wonen en Bouwen of the Province of East Flanders, in connection with the European 
Interreg 2 Seas Project Cool Towns, which aims at gaining more knowledge and coming up with 
solutions for heat stress in cities and urban environments.  
 
 
Target group and use of this document 
This note was originally drafted as a guideline for consultants who provide private persons with advice 
on sustainable construction. Moreover, this document can be useful for construction professionals, 
contractors, architects and private persons who are looking for more detailed information on the 
subject.  It offers an overview as complete and detailed as possible of the measures that can be taken. 
 
Visual material 
The pictures that mention 'own drawing' as source have been made by MilieuAdviesWinkel at the 
request of the Province of East Flanders. 
 
Glossary 
Words with an asterisk * are explained in the glossary at the back of this document. 
 
Questions and comments 
If you have any questions or comments with regard to this information note, please send them to 
dubo@oost-vlaanderen.be. 
 
 
More information 
For more information on Cool Towns, go to www.cooltowns.eu and www.bouwwijs.be/cooltowns.  
 
If you are a private person in the Province of Oost-Vlaanderen and you need more advice,  please 
contact the Steunpunt Duurzaam Wonen en Bouwen. 
For a short question, you can contact the information counter at www.bouwwijs.be/bouwadvies-en-
premies/infoloket. 
For more extensive renovation advice tailored to your needs, you may register through the website.  
www.bouwwijs.be/renovatieadvies 
 
 
Realization 
The Cool Towns project is subsidized by the Interreg 2 Seas Programme 2014-2020, co-funded by the 
European Regional Development Fund under subsidy contract No 2S05-040. 
This publication was sponsored by this fund and co-funded by the Province of East Flanders.  
 
 
Contributions 
The following Cool Towns partners contributed to the making of the information note: 

mailto:dubo@oost-vlaanderen.be
http://www.cooltowns.eu/
http://www.bouwwijs.be/cooltowns
http://www.bouwwijs.be/bouwadvies-en-premies/infoloket
http://www.bouwwijs.be/bouwadvies-en-premies/infoloket
http://www.bouwwijs.be/renovatieadvies
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Municipality of Middelburg, Municipality of Breda, Province of East Flanders, City of Oostende, Southend on 
Sea Borough Council, University of Greenwich, Kent County Council, University of Picardie Jules Verne, 
GreenBlue Urban, AUD Agency for Urban Planning and Development of the Saint-Omer and Flandre Interieure 
region, Amsterdam University of Applied Sciences, Sioen Industries, Community of the Conglomeration of 
Saint-Omer.  

 
HZ University of Applied Sciences and its students also contributed.  
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3 November 2021 
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INTRODUCTION 

Climate change 
In recent years, it has become increasingly clear that we will have to say goodbye to a temperate 
climate and instead will have a climate with more extremes. The temperature increase due to global 
warming results in more periods of extreme drought but also of extreme precipitation1. Cities in the 
northern hemisphere will experience temperatures that are comparable to cities located 1,000 km 
further to the south. In Europe, the average summer temperature will increase with 3.5°C. For 
Flanders, this means that around 2050, we will have a climate close to that of Carcassonne2. Especially 
in densely built environments, people will be exposed to heat stress as the result of climate change. 
Due to the fact that the wind is blocked and the heat is retained in concrete, asphalt, stones, and 
bricks,  the temperature increase can be much higher in a densely built environment than in the 
surrounding areas. Thus, these environments may turn into true urban heat islands. Especially during 
the night, the temperature difference with the surrounding area may rise.  
 
It is therefore expected that the cooling demand in buildings will substantially increase towards 2050. 
To create a comfortable indoor climate in our homes, we must therefore reduce overheating as much 
as possible. In this note, we discuss the construction measures and techniques that you may apply to 
your home. The focus is on residential buildings and the adaptation, renovation or expansion of 
existing homes. 
 
Comfort 
Heat significantly impacts the comfort level in a building. The threshold comfort temperature is around 
24 to 27°C for the indoor temperature3; for bedrooms we prefer to keep the temperature at no more 

than 24°C, while in the living areas, we can tolerate up to 27°C. However, thermal comfort is a 
subjective matter. It is not only affected by the air temperature, but also by our level of activity, 
clothes, air speed, radiation temperature of surrounding walls and the relative humidity. Furthermore, 
the comfort experienced may vary from person to person, even if the objective parameters are the 
same. In this note, we will focus on reducing the indoor air temperature.  
 
Health 
The prevention of heat stress is not only a question of comfort, but in some cases also a matter of life 
and death. In Europe, climate and weather-related incidents have caused almost 90,000 extra 
fatalities in the period from 1980 to 2016. The majority of those extra fatalities (87%) was related to 
heat waves. The extraordinary death ratio during heat waves was the highest among the elderly and 
among people who were already ill. Babies and infants also are a risk group because their temperature 
regulation is still in development and they are more prone to dehydration. Moreover, investigators 
have demonstrated not only that heat waves result in premature deaths, but also that high ambient 
temperatures may lead to a significantly higher number of premature births (birth after 36 weeks of 
gestation or less) in Flanders. Public awareness of the heat problems and the installation of a follow-
up system will help to considerably reduce the number of heat-related deaths.4  
 
 
  

 
1
https://www.tijd.be/dossiers/klimaat/aantal-extreme-buien-zal-komende-decennia-toenemen/10321644.html 

2
https://www.hln.be/wetenschap-planeet/weernieuws/kaart-brussel-wordt-tegen-2050-even-heet-als-canberra-nu-meer-dan-vijf-graden-

erbij-in-zomermaanden~a9d4f813/ 
3
 V. Vanwelde (2017) Het thermische comfort in de zomer handhaven. WTCB-contact no.  56, 2017-4 

4 https://www.milieurapport.be/milieuthemas/klimaatverandering/gevolgen-klimaatverandering/slachtoffers-bij-hittegolven 

https://www.hln.be/wetenschap-planeet/weernieuws/kaart-brussel-wordt-tegen-2050-even-heet-als-canberra-nu-meer-dan-vijf-graden-erbij-in-zomermaanden~a9d4f813/
https://www.hln.be/wetenschap-planeet/weernieuws/kaart-brussel-wordt-tegen-2050-even-heet-als-canberra-nu-meer-dan-vijf-graden-erbij-in-zomermaanden~a9d4f813/
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Other negative effects of heat  
Amsterdam University of Applied Sciences drafted a mind map with an overview of the negative 
effects of heat. For more information, go to https://www.hittebestendigestad.nl/mindmap*. 
 
Urban heat island effect 
Many of the measures that can be taken to reduce the indoor temperature of your home also have an 
effect on a much larger scale, contributing to the heat island effect* (especially in densely built-up 
centres of cities and municipalities). Favourable measures to combat the urban heat island effect are 
the use of vegetation on and around your home and opting for finishing materials for outer walls, 
roofs, and pavement that absorb as less heat as possible. This also has a positive effect on the air 
temperature around your home: on the side facing the street, front garden or back garden. 

KEEP YOUR HOME COOL: IN A NUTSHELL 

The first step is to make sure that the heat cannot enter your home, which will reduce the cooling 
demand to a minimum. Not all measures are equally effective. Suitable shading, brought about by 
constructional changes or vegetation, in combination with intensive natural ventilation at night are 
essential. Furthermore, you can also take measures directed at the closed elements of your home, 
such as walls and roofs, to keep more heat out and further increase the comfort level, but their impact 
is rather limited. If, nevertheless, the temperature inside unavoidably rises, there are various cooling 
techniques that you can use. Passive techniques are preferred, given the lower energy consumption. 
Active cooling (for instance with an air-conditioning unit) should be avoided given the high energy 
consumption. 

https://www.hittebestendigestad.nl/mindmap*
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Hereinafter in the information note, you will find an overview of all these measures. 

REDUCING THE NEED FOR COOLING  

 
To maintain a comfortable temperature level inside, the most important thing is to keep out the heat 
as much as possible. The risk of overheating is affected by the microclimate around your home, the 
building envelope and the production of heat inside. The creation of a cool environment around your 
home is a first step towards keeping the inside temperature at a lower level. That is not always easy 
to achieve, because it also depends on a number of factors around your home that are beyond your 
control, for instance if you live in an urban area or rather a rural area. Moreover, many elements of 
the building envelope of your home affect the risk of overheating. Glazing has the largest impact. It 
will have little effect to insulate the roof as a measure against overheating if there is a roof window 
with no external shading. Furthermore, it is important to evacuate the heat that nevertheless may 
enter the home by proper ventilation. The thermal mass of the building may also play a role, but to a 
much lesser extent. The extent and type of insulation and the outer finishing of the building envelope 
also affect the temperature inside, but this impact is rather limited.  
  

Microclimate around the building 

Glazing 

Closed elements of the building 

Internal heat gain reduction 

Intensive natural ventilation at night 

Passive cooling through ventilation 

Passive cooling with heat pump 

Fan 

Air-conditioning unit/active cooling with heat pump 

to be avoided 

less effect 

necessary 
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MEASURE STRATEGY EXAMPLES 

APPLICATION 

IN NEW 

BUILDINGS 

APPLICATION 

IN  

RENOVATIONS IMPACT 

1. Microclimate 

around the building 

 

To create a cool 

environment around your 

home by providing shade 

and evaporation 

 

trees, water features, 

removal of pavement, 

water-permeable and 

light-coloured 

pavement, green wall, 

living wall, etc.  

 

yes yes Depending on other 

locational factors 

(for instance 

densely built-up or 

not). Relatively 

easiest to achieve 

with a well-designed 

garden 

 

2. Glazing To reduce the solar heat 

that enters your home 

through the glass 

 

-size and orientation 

of the openings 

 

 

 

-External shading 

(structural or with 

vegetation) 

 

- special glass 

 

yes 

 

 

 

 

yes 

 

 

 

 

yes 

possible, but 

requires 

structural 

modification 

 

possible, but may 

require recesses 

for built-in 

purposes 

depending on the 

type 

 

possible when 

glass or external 

joinery is replaced 

 

Necessary -  difficult 

to create proper 

summer comfort 

without shading 

 

3. Closed elements 

of the building 

(external walls and 

roofs) 

To limit the solar heat that 

enters through closed 

elements 

 

- reflectivity of the 

external finishing 

 

 

 

 

 

- insulate 

- thermal mass 

 

 

 

- green roof 

 

 

- green wall 

 

yes 

 

 

 

 

 

 

yes 

yes 

 

 

 

yes 

 

 

yes 

 

possible: painting 

or replacement of 

external finishing 

(for instance 

when insulating 

along the exterior 

of the wall) 

yes 

difficult, can be 

considered when 

building an 

addition 

yes, with 

sufficient load 

bearing capacity 

yes 

 

Some impact, but 

much less compared 

to the combined 

effect of shading 

and ventilation at 

night 

4. Interior heat gain 

reduction 

To avoid heat gain of 

electrical appliances, 

lamps, etc. 

- to insulate elements 

of the heating 

installation and warm 

water system: pipes, 

boiler, etc. 

- efficient appliances 

- clustering 

 

yes yes Depends to a 

considerable extent 

of the type of 

appliances and is 

rather negligible in 

private homes 

(more important in 

offices, for 

instance). 

 

 
Table summarizing the measures to lower the need for cooling 
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1. Microclimate around the building 
 
Vegetation 
The creation of a cool microclimate around your home is a first step to achieve a cooler temperature 
inside. A positive effect may be achieved by using vegetation on and around your home. Vegetation 
has a cooling effect due to the combination of shading and evapotranspiration*. 
 
Shading generated by vegetation 
Plants and trees have a cooling effect because they provide shade. The air temperature in the shade 
of a group of trees may be 5 to 16°C lower than in the sun.5 Especially deciduous trees are interesting: 
in the summer their leaves block the sunlight, while in the winter, when solar heat gain is welcome, 
they lose their leaves, allowing the sunlight to enter and warm your home. The amount of sunlight 
that is blocked by trees depends on the type of tree, but it ranges between 70 and 90%6. Decisive 
factors are, for instance, crown density, the height and width of the tree crowns, the seasonal cycle, 
etc. Please go to www.bomenwijzer.be, for more information that can help you choose (attention: 
choose a native tree species). The plants or trees must be close enough to your home to provide 
sufficient shade on the home and glazing. You can also put up a green screen, place a pergola with 
climbers or create a wall garden.7 

 

 
Green wall 

Source: own photograph 

 
5  Reducing Urban Heat Islands: Compendium of Strategies, Climate Protection Partnership Division, US Environmental Protection Agency, 

2012 + heat stress measurements Cool Towns project yet to be published (www.cooltowns.eu) 
6  Reducing Urban Heat Islands: Compendium of Strategies, Climate Protection Partnership Division, US Environmental Protection Agency, 

2012 
7Meer informatie en concrete tips over hoe je je tuin klimaat gezond kunt houden vind je op  www.oost-vlaanderen.be/klimaatgezonde-

tuin.  

 

http://www.bomenwijzer.be/
http://www.cooltowns.eu/
http://www.oost-vlaanderen.be/klimaatgezonde-tuin.
http://www.oost-vlaanderen.be/klimaatgezonde-tuin.
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Tree provides shade (+ adjustable external roller blinds) 

Source: own photograph 

 
 
Evapotranspiration 
The cooling effect of vegetation is also brought about by evaporation or evapotranspiration*. With climbers on 
the walls or a green roof, the evaporation of the water from plants and the substrate will cause the 
temperature of the walls or the roof to be lower than the temperature of the surrounding air, buildings or 
pavement. However, the effect is smaller than the cooling effect of the shade provided by trees. 
As an additional advantage, plants and trees improve the air quality and increase biodiversity. An important 
point to consider in this connection is that plants need the presence of rainwater in the soil. Often, with heavy 
rainfall, the excess rainwater is immediately discharged. However, this excess is needed in dry periods.  
Maximum rainwater infiltration is therefore important. A water-permeable finishing of the soil is crucial in this 
respect. Soil is water-permeable if it is porous; this porosity can only be achieved in soil that contains living 
organisms. For this you need deep-rooted plants. The best permeability is achieved by having several plant 
layers (herbaceous layer, shrub layer, tree layer), which will increase the water permeability and oxygen level 
of the soil.  
Rainwater infiltration can also be brought about by having an infiltration facility in the garden (for instance a 
wadi). Rainwater can accumulate there and will have the time to infiltrate. 
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                          Evapotranspiration 
                         Source: shutterstock 

 
Pavement 
The finishing of the soil also affects the temperature around your home. The ground temperature of 
vegetation is lower than the temperature of pavement. Pavement such as asphalt or bricks will retain 
the heat from the sun. Unpaved soil with vegetation retains the heat to a much lesser extent and 
provides a cooling effect through evaporation. Water features in the garden may also have a cooling 
effect.  
If, however, your home is surrounded by pavement, in the form of a terrace or path, the material of 
the pavement also affects the microclimate around your home. Thus, permeable paving has a cooling 
effect especially when it is wet, due to the evaporation of water stored in the pavement. It is important 
that the permeable paving has a sub-base layer that is also permeable. If in addition there are grasses 
or moss, as with grass pavers for instance, the effect is even stronger. If the pavement is dry, it is not 
certain that porous asphalt or porous bricks have a cooling effect. More research is required. The 
colour of the pavement plays an important role. Light-coloured pavement will reflect the sunlight 
better and therefore retain less heat.8 Darker materials are best avoided. What is more, they will 
become too hot to walk on in the summer sun and further warm up the environment. 
 

     
 

 
 

 
8 Reducing Urban Heat Islands: Compendium of Strategies, Climate Protection Partnership Division, US Environmental Protection Agency, 

2012 
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Examples of permeable paving  

Source: Velt 

 

 

To keep the environment around your home as cool as possible, it is therefore important to reduce 
the paving to a minimum. Porous and light-coloured paving is preferred. Grown surfaces with 
abundant foliage or a water feature also have a highly cooling effect. 

 
2. Glazing 
 

a. Optimisation of the size and orientation of window openings 
 
The heat entering through window openings is significantly higher than the heat that enters through 
the closed elements, such as walls or roofs. Therefore, to reduce overheating of your home by 
reducing the heat passing through the windows will have the biggest effect. First of all, we can reduce 
the window openings. This strategy is already applied in warmer climates; buildings in those parts 
usually have less and smaller window openings.  
 
Daylighting  
To avoid overheating in the summer, we want to completely keep out the sun. However, we also need 
the sun for daylighting. That is why we have to look for a compromise. For proper daylighting, you 
must take into account a minimum proportion between the glazing and floor surface. The rules of 
thumb are 1m2 of glazing per 6m2 of floor surface for living areas, 1m2 of glazing per 8m2 of floor 
surface for kitchens and bedrooms and 1m2 of glazing per 12m2 of floor surface in the event of roof 
windows. To reduce the risk of overheating, the proportion between the glazing and floor surface is 1 
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to 4 at most.9 Moreover, solar heat gain is not always undesirable. Especially in the winter, solar heat 
can reduce the heat demand*.  This means that a balance must be found between these conflicting 
requirements: the desired solar heat gain in the winter, daylighting, and the avoidance of overheating 
in the summer.  
 
Orientation 
Contrary to what is mostly thought, walls facing south are suitable for large expanses of glass and for 
sufficient daylighting, on condition that shading is provided. Solar heat gain through windows facing 
south is easier to reduce with shading than solar heat gain through windows facing east and west. This 
is due to the fact that in the summer, the angle of the sun is higher on a south-facing wall than on an 
wall facing east or west. As a result, you can easily shade the window with an awning. The angle of the 

sun on east and west-facing walls 
is too low and the sunlight passes 
underneath the awning, which 
means that you have to cover the 
glass to keep out the sun. 
Moreover, the radiation intensity 
of the lower angle is higher than 
that of the higher angle of the sun, 
because the light contains more 
infrared waves. Consequently, it is 
better to keep windows facing 
east or west small (and they 
require closed blinds), while you 
can allow sufficient daylight in 
through windows facing south 
and north. 
 

 
 
Eaves keep the sunlight out in the summer, but not in the winter. 
Source: own drawing 

 
 
Colour 
Colour also plays a role in daylighting. For instance, a window with a white frame and white reveals 
will let in more light by reflection than a window with the same size but a dark-coloured frame. Light-
coloured inner walls, curtains and furniture will also reflect more light and make the indoor space 
brighter. By using light colours, the window can be a bit smaller without losing any daylight. And the 
smaller the window, the smaller the solar heat gain. The other way around, dark-coloured materials 
absorb more light. 
 
 

b. Solar shading  
 
Shading reduces solar heat gain through windows by providing shade for windows or by partially 
covering windows. There are two types of shading solutions, depending on the position with regard 
to the glazing: internal and external shading.  

 
9
 Bert Vanderwegen (2019) Oververhitting in je woning voorkomen - deel 1: Wat is de impact van bouwkundige maatregelen? De Koevoet 

no. 187, zomer 2019, p 22-28 

south 
(summer) 
(été) 

west 
east 
(été) 
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Internal shading: The effect of internal shading is rather limited. Only 10 to 40% of the solar heat is 
blocked, depending on the type and colour10. This is due to the fact that the heat has already entered 
the home before it is blocked by the shading system. Shading solutions with a light colour are 
preferred, so that the heat is reflected and as less heat as possible is absorbed. It is therefore best to 
avoid shading with a dark colour. Internal shading can be useful in the winter when you want to control 
glare but want to enjoy the solar heat gain.  
 
External shading:  
External shading has the most effect. Depending on the type and colour, 80 to 90% of the solar heat 
can be kept out11. There are different types of external shading and the appropriate type depends on 
the orientation of the window. Consequently, each wall must be considered separately. During 
summer, the sun rises high in the sky, shining from the south, providing a stable source of heat and 
light. Therefore, for a south-facing wall, you can choose between shading parallel to the glazing or 
shading perpendicular to the glazing such as an awning or brise soleil.  
 
Because of the lower angle of the sunlight on walls facing north, east or west, a different approach is 
required. Here, it is important to fully cover the glazing with external roller blinds or shutters, or to 
work with combinations of top and side panels that provide shade. In the transition seasons, the sun 
does not rise and shine so high from the south, which means that an awning might not sufficiently 
shade your window. 
 
Fixed external shading:  
A fixed external shading system could consist of an eave or brise soleil. The effect of eaves depends 
on their length and width. The larger the eave, the larger the part of the window that is shaded. 
Naturally, the size of eaves also affects daylighting. Again, this means that a balance must be found 
between both parameters.  
 
Eaves 
As already mentioned above, a fixed eave is not effective on a north-, west- or east-facing wall. 
Furthermore, in the transition seasons, a fixed shading system for a south-facing wall has its 
limitations. You need a considerable eave length to create sufficient shade for south-facing windows, 
even with the bright summer sun. A rule of thumb frequently used for the proportion between eave 
length (L) and window height (H) is L/H = 1/1.5. This means that with a window height of 1.80m, the 
eave length must be 1.20m. According to the sun charts, this will provide shading in the afternoon 
from mid-May to 1 August. This is a considerable eave length, but in the transition seasons the window 
is not fully shaded (while heat waves in September are not unusual). In winter, solar heat gain is 
desired, obviously. Furthermore, eaves only block direct sunlight. The reflected, indirect and diffuse 
sunlight (together, this can make up 25% of the total sunlight on the window) is not blocked. The major 
advantage of eaves compared to, for instance, external roller blinds, is that the view from inside to 
outside is not restricted and you can easily go outside, for instance through a glazed terrace door.  
 

 
10

 Bert Vanderwegen (2019) Oververhitting in je woning voorkomen - deel 1: Wat is de impact van bouwkundige maatregelen? De 

Koevoet no. 187, zomer 2019, p 22-28 
11 Bert Vanderwegen (2019) Oververhitting in je woning voorkomen - deel 1: Wat is de impact van bouwkundige maatregelen? De 

Koevoet no. 187, zomer 2019, p 22-28 
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Shading provided by eaves depending on the position of the sun 
Source: https://pixii.be/ontdek/kennis/zonwering-voor-dummies 

 
 

 
 
Other forms 
Other forms of fixed shading are shade nets or sails, photovoltaic panels against walls above windows 
or trees, shrubs and plants. It is best to use deciduous trees, shrubs and plants so that they provide 
shade in the summer and solar heat gain in the winter. A variation to this could be a freestanding 
construction in front of a wall with a climber. Hop and vine are extremely suitable for this purpose, 
because in winter, they disappear almost completely. The disadvantage of trees and climbers is that 
in the transition seasons, especially in the spring, they may not have enough leaves yet to keep out 
sufficient solar heat with mild and sunny spring weather. As already pointed out above (point 1 ς 
Microclimate around the building), trees, plants growing up a wall or a pergola with climbing plants 
can also serve as fixed shading. 
 

 
 

 
Dynamic external shading: 
There are many forms of dynamic or adjustable external shading systems. They can roughly be divided 
into two types: shading in the form of an overhang above a window or shading parallel to a window.  
 
Perpendicular to a window (overhang) 
Shading by an overhang can consist of an awning, slatted overhang, a folding-arm awning or an 
awning with extension arms. These types of shading systems have the same properties as a fixed 
shading system. Therefore, only direct sunlight is blocked.  
 

Pergola with climbing plants 
Source: Katrijn Gijsel (Fris in het Landschap) 

 

Shade sail 
Source: Shutterstock 

 

Brise soleil 
Source: Shutterstock 

 

https://pixii.be/ontdek/kennis/zonwering-voor-dummies





































































