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Integration of Adaptation and Mitigation  
in the Construction and the Design of Buildings (second draft April 2007) 
 
In Middle Europe optimisation of the energy consumption of buildings offers the largest potential for 
long term CO2-reduction strategies. At the same time buildings are placed in the focus for adaptation 
measures against overheating in the summer. So the combination of both aims and best practice 
approaches in the construction of buildings should be considered in the centre of new climate change 
programs combining mitigation and adaptation strategies. 
 
 

1. High level thermal insulation 
Buildings with high standards in the thermal insulation of walls and windows reduce the 

energy demand during the annual heating period. Reduction rates of 80 to 90 percent in relation to 
the current average heating demand of existing buildings are possible. This “Passive House” 
standard has been used in many cases in 
Germany and Austria since the end of the 
1990ies. This is now also done in cases of 
retrofitting. 

Such buildings with very high energy 
efficiency in heating are also able to deliver 
good comfort during heat waves in the 
summer. Especially when heavy materials with 
high thermal capacity are use inside the 
insulating layer the thermal inertness in 
response to outside temperature changes in 
summer will be much higher then in “normal” 
insulated buildings. When in “normal” houses after 2 or 3 days unpleasant indoor temperatures of 
more than 25 °C will be reached after the outside daily maximum was in the range of 35 °C and 
higher, high insulated houses can resist more then one week in this thermal condition. But for this 
purpose, however, several preconditions described in the following paragraphs should be 
considered. 

 
 

2. Reduction of internal heat sources  
In “Passive Houses” the energy use and the connected behaviour of the tenants is much more 

important. To avoid overheating during the summer all energy losses of electrical equipments 
should be minimized. In offices, in particular, low energy PC’s, monitors and electrical lighting 
should be used1). The reduction of stand-by-losses, reduced temperature in the warm-water-
system, use of energy efficient electric equipment and natural lightning (using the daylight) 
obviously support CO2-reduction programs in the meaning of mitigation as well. 

 
 

3. Blocking systems for solar radiation in summer 
Reducing internal heat sources is only one 

aspect that prevents low energy buildings from 
overheating. Simultaneously, it is very important to 
avoid the effect of solar radiation inside the 
building. Advantageously panels of thermal solar 
collectors or areas with photovoltaics should be 
use for this purpose. This way, the reduction of 
excessive indoor temperatures is combined with 
renewable energy sources. 
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It should be distinguished between 

fixed and variable shadowing 
elements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Using of green roofs for photovoltaics 
Another win-win-situation is given by the following 

combination. As shown in these pictures, nearly one 
third of the flat roof is shadowed by the PV-panels. 
During sunny days, overheating of the roof will be 
reduced because of the shadowed areas. At the same 
time the water storage of the roof will be improved 

with lower 
temperatures 
and limited 
evaporation. 
On one hand 
the cooling effect of the roof reaches a higher 
effectiveness. On the other hand the efficiency of the 
photovoltaic elements will increase due to a reduced 
ground temperature compared to roofs with other 
surfaces. 
 
 

 
 

5. “Passive Air-Conditioning” for “Passive 
Houses” 
In most cases the artificial ventilation system of 

low energy houses is used for cooling of buildings 
during the night2). In some cases this possibility will 
not be sufficient to reduce overheating of the day 
during the night. 
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Soil heat exchanging devices can provide a solution. The tubes in the ground under or nearby 
the building give an arrangement to cool the fresh air in summer and to pre-heat the room air in 
the winter. 

 
…… 

 
 
 

6. Shadowing of steep roofs  
In cases of steep roofs it is also 

possible to shadow the surface with 
the help of solar panels. The cooling 
effect during heat waves is better, 
when these panels are not integrated in 
the roof. The gap between the modules 
and the surface improves the 
circulation of air. 

 
 
 
 

7. (New designs for windows) additions by another author? 
8. (Orientation of buildungs) 

…… 
 

The advantages in the optimisation of construction details for the combination of mitigation and 
adaptation in buildings become obvious when we consider the opposite design with its 
handicaps/downsides. 
The use of glass façades is able to improve the solar earnings in winter when the sun is shining. But 
without sunshine and during the night the insulation standard is very low. During hot days a very 
high effort in the equipments for air-conditioning is necessary as it can be seen on top of the roof in 
the following picture. 
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At other buildings the heating and cooling effort is not obviously in such extent.  

 
In cases of strong structured building 
envelopes and the absence of heavy 
materials inside the buildings the 
disadvantages are accumulated. The heating 
losses are extremely high. The same is 
valid for the energy demand in summer. 
 
Considering the challenges of climate 
protection and the necessities of adaptation 
measures new construction rules will 
become an essential in the architecture of 
the 21st century. 
 
 

 
                                                           
1) see Passivhaus-Institut Darmstadt, Dr. Wolfgang Feist (Hrsg.), Protokollband Nr. 22 „Lüftungsstrategien für 
den Sommer“, March 2003, page 145 
2) see above pages 7-10 


