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Topic 12 
SUSTAINABLE DEVELOPMENT AND HEALTHY LIVING 

Part 2: Findings from the research 

 

CREATING AN OPTIMAL INDOOR CLIMATE 

The environment affects us and our buildings continuously. Most often, these are negative impacts 

that disturb our comfort. In the Viva research park, studies are carried out on the influence of building 

materials on these impacts and specific conclusions are drawn regarding: 

• the influence of thermal insulation systems on the comfort of living; 

• detailed monitoring of noise insulation, acoustics and heat capacity of specific construction 

materials; 

• the buffering capacity of the different types of walls and indoor coatings and their ability to 

accumulate heat. 

 

The research questions before the evaluators were:  

How can interior plaster and thermal insulation be used to influence the air humidity in indoor 
spaces?  

To find out how well different wall structures can store moisture, special measurements of indoor 
humidity were taken over several weeks at the Viva Research Park. Normal user behaviour (cooking, 
showering, ventilation, etc.) was simulated in the houses using air humidifiers and a defined air 
supply.  

The results: 

• Mineral, breathable, lime-based coatings buffered excess moisture most effectively and 
fastest and were therefore the most effective at ensuring a well-balanced indoor climate; 

• The best humidity buffering was achieved with a layer thickness (interior plaster – Baumit 
Klima plaster) of 1.5 cm; 

• Thermal insulation has a positive effect on air humidity. If there is a lack of insulation, heat 
losses need to be balanced out by increased heating, which in its turn causes dry indoor air. 

 

Which wall materials ensure comfort room temperatures? How to avoid overheat in the summer 
months? 

How warm or cold we perceive a room depends on the operative temperature (perceived 
temperature). This is defined by the air temperature and the surface temperature (radiation). To 
establish which construction types provide the best protection against winter cold and summer heat, 
the surface temperatures of the interior walls are being measured. 

The results regarding the surface temperature fluctuations: 

• Concrete houses, demonstrated the lowest fluctuations; 

• Brick houses and the timber block house had medium fluctuations; 

• Houses with a wood frame construction had high fluctuations; 

• The uninsulated brick house showed the highest fluctuation range. 

The lower the temperature fluctuations, the more balanced the indoor temperature. 

https://viva.baumit.com/bg/findings/room-climate/#collapseOne
https://viva.baumit.com/bg/findings/room-climate/#collapseOne
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In addition to measuring the surface temperatures, the changes in indoor temperature in the different 
seasons of the year were also determined. 

 

The results regarding the room temperature: 

During the extremely hot summer months the thermal insulation is the most effective means from 
overheating. This was reconfirmed by the results measured during extremely hot periods when the 
outdoor temperature reached +35 – +40°C. The insulated houses showed approximately 5°C lower 
indoor temperature compared to the uninsulated ones.  

More specifically, the uninsulated houses reached indoor temperatures over +30°C, whereas in the 
brick and concrete houses with insulation, the temperature reached +26°C – a value within the comfort 
zone. Moreover, these values were measured while the windows facing south where not covered with 
blinds.  

Along with the thermal insulation, a key factor for heat and energy accumulation is the material of the 
walls. The accumulation of wall constructions is of a significant importance for the room temperature. 
The measurements confirmed that solid, heavy walls store the heat of the sun during the day and emit 
it during the colder evening and night hours. This effect guarantees a more stable indoor temperature. 

 

In the winter months, the ways in which a break in heating affects the indoor temperatures were 
examined.  

To do this, a heating failure of 48 hours was simulated. The results obtained in two days showed the 
following: 

• Houses built of 25 cm bricks or concrete, with insulation, maintained room temperatures most 
effectively (15 to 17°C); 

• The timber block house, the 50 cm brick house (with mineral wool) and the wood frame houses 
had indoor temperatures of between +11°C and +13°C; 

• After 48 hours, the brick house (uninsulated) had a room temperature of only +4°C. 

 

How does a healthy indoor climate affect our well-being? 

In an indoor air quality analysis based on room temperature and relative humidity, the scientists from 
the Medical University of Vienna evaluated the indoor climate-related and structural factors of each 
building in terms of their effects on comfort and well-being. 

The result of the environmental medical analysis were unambiguous: the construction type and the 
choice of building materials have significant effect on comfort. 

• The highest level of comfort was achieved in the insulated houses built from concrete, brick 
(25 cm) with mineral coating (plaster) and the timber block house; 

• In the middle the insulated wood frame houses and the 50 cm brick house staid;   

• The uninsulated house showed the lowest comfort levels along with the highest fluctuation 
range. 
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INDOOR AIR QUALITY  

 “The improvement of indoor air quality makes a significant contribution to our sense of comfort and 
our health. It helps our cognitive abilities and improves the sleep at night.” 

Assoc. Prof. Priv.-Doz. Dipl.-Ing. Dr. med. Hans-Peter Hutter, Medical University of Vienna 

 

People nowadays spend 90% of their lives indoors, in enclosed spaces, and brief-in the unbelievable 
11,500 litres (or approx. 25 kg) daily. This is why, the indoor air quality significantly affects and 
contributes to our health and tonus. That is, the air is the most important “food” for human beings. 

The ndoor air quality depends on many different factors, such as temperature, odour, dust, bacteria, 
etc. Airborne diseases can be transmitted or allergies can be triggered. Healthy air, on the other hand, 
improves the tonus and the working capacity. 

The good indoor air quality is an essential requirement for a healthy living and working environment. 
The indoor air quality is characterised by several factors: it can be defined as "good" if it is oxygen-rich, 
odour-free and low in pollutants. 

The results of the measurements carried out regularly at the Viva research park show the extent to 
which construction materials can affect indoor climate, and what can be done to improve indoor air 
quality. 

 

In this regard the research questions before the explorers were: 

What is the relationship between odours and construction types? 

Unwanted odours caused by building materials are not only annoying, but may also indicate the use of 
harmful substances. Odours are generally caused by a variety of different substances. 

Specially trained odour experts carried out odour tests during seven months. 

The results: 

• There is a clear connection between perceived odours and the chosen construction type; 

• All concrete and brick houses, had a low odour intensity in the odour measurements and could 
be classified as “unnoticeable”; 

• Timber block house and wood frame houses demonstrated high odour intensity even after 14 
months, and the odour itself was perceived as unpleasant. For this reason, these construction 
types were classified as "noticeable". 

 

Which construction materials are really low in pollutants? 

A healthy home environment and therefore the topic of indoor pollution are becoming increasingly 
important. To find out how much pollution each construction type emits, VOCs (chemical substances 
that evaporate easily and are emitted even at low temperatures) and formaldehyde pollutant 
measurements were carried out. 

The results: 

• Buildings made of concrete and brick with a mineral interior coating were largely VOC-free 
immediately after their completion. It would be possible to move into these solid houses 
directly after their completion; 



 
 

The BEE VET project, 2019-1-BG01-KA202-062584, has been funded with support from the European Commission. This 
publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any 
use which may be made of the information contained therein. 

 

• Wood frame houses exhibited elevated VOC values in the first few months after completion. 
For a house with the type of wood frame construction tested, sensitive people should wait for 
a few months before moving in, if possible; 

• The timber block house emitted wood-specific substances such as terpenes into the indoor air 
for a long time. Anyone building a wooden house should take into consideration that, under 
certain circumstances (depending on the type and nature of the wood), wood-specific 
substances may be present in the indoor air for a very long time. 

 

How to improve indoor air quality with air ions? 

Air ions are tiny, electrically charged, naturally occurring particles. Scientific studies have found that 
air ions have a positive effect on indoor air quality because, among other things, they reduce the levels 
of pollen and fine dust in indoor air. In addition, experiments with human subjects have shown that air 
ions may have a positive effect on mental performance. 

By using a special functional coating, the air ion concentration in indoor areas can be increased in a 
targeted way. 

The results: Air ion measurements showed that the average air ion concentration was approximately 
twice as high in houses with the special coating compared to identically constructed houses with 
standard coatings.  

 

SOUNDPROOFING AND ROOM ACOUSTICS 

Soundproofing and room acoustics are highly important for the comfort and the health of the 
occupants. This is why they also have been included in the assessment of the quality of the buildings. 

A lack of soundproofing in a building can result in stress and even cause illness in the long term, why it 
is important to deal with the issue of sound in the planning phase of a building project. 

 

Which construction types provide the most effective protection against external noise? 

Noise is understood to be unwanted, disturbing and annoying or harmful sounds. Noise is a subjective 
term and can only be quantified objectively to a certain extent using measurable quantities (e.g. 
loudness, signal curve, pitch). 

A significant factor that can be used to describe a room's acoustic quality is the sound insulation. The 
unit of measurement for sound insulation is the decibel (dB). The following applies to sound insulation: 
the higher the value, the better the sound insulation. 10 decibels higher means half as much perceived 
noise. 

To find out which building material is the most effective at keeping out external noise and ensuring 
peaceful indoor spaces, sound insulation measurements were carried out at the Viva research park. 

The results: 

• Plastered walls made of concrete and bricks with appropriate external insulation, and solid wood 
have the highest soundproofing performance; 

• The concrete house combined with external insulation achieved the highest value of 49 dB;  

• The wood frame houses had the lowest values of 40 dB. The uninsulated brick house achieved 42 
dB. 

• The better the soundproofing, the higher the level of comfort. 
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What effect do wall materials have on indoor acoustics? 

Room acoustics describe the acoustic quality of indoor spaces. Rooms with poor room acoustics have 
long reverberation times, which causes disturbing background noises and makes speech more difficult 
to understand, among other things. 

The best-known measurement parameter in room acoustics is the reverberation time. As a general 
rule, the shorter the reverberation time, the better the acoustics. 

To find out the extent to which room acoustics depend on the construction type, the reverberation 
times at 10 different measuring points in each house at the Viva Research Park were measured at 
different frequencies in the 50 - 10,000 Hz range. 

The results: 

• There were no noticeable differences between the houses at medium and high frequencies (e.g. 
music); 

• At low frequencies (e.g. voices), the wood frame houses and the timber block house had the 
shortest reverberation times. The longest reverberation times were measured in the brick and 
concrete houses. 

In the living area, low frequency ranges are evaluated as non-critical because, as a general rule, 
reverberation times can be neutralised here with furnishings. 

 

SHIELD AGAINST ELECTROMAGNETIC FIELDS 

Which building materials provide the most effective shielding against high-frequency fields? 

High-frequency radiation is emitted by antennae and used primarily for communication technology. 
Other sources of electromagnetic radiation include television and radio transmitters. As far as it is 
currently known, what ultimately matters is the overall exposure, which means the total 
electromagnetic field exposure to which people are exposed. 

At the Viva Research Park, the capacity of the houses to shield against the three most common mobile 
phone frequency bands (900 MHz, 1,800 MHz and 2,600 MHz) was investigated.  

The results: 

• Concrete houses and the timber block house provided almost complete shielding against all 
three frequencies; 

• The timber frame construction and the 50 cm brick house were in the middle; 

• 25 cm brick houses had a low shielding capacity. 

It should be noted that a high shielding effect (attenuation) also means that the radiation from mobile 
phones used in well-shielded houses is higher. 

 

 


