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Thermal indoor environment Requirement in denmark
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• Danish Building Code
• “In rooms where people stay for a 

longer period of time, it must be 
ensured that a thermal indoor climate 
that is satisfactory in terms of health 
and comfort can be maintained during 
the intended use and activity.”

• Guideline
• Operative temperatures must not 

exceed 27 C for more than 100 hours 
and 28 C for more than 25 hours 
during the Danish Reference Year.

Aarhus University



Current Building designs in denmark
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Apartments Single-family homes



Climate change
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• Climate projections
according to RCPs



research question
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Are Danish dwellings built today 
resilient to the risk of overheating 
assuming different climate change 
scenarios? 



Method
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• Parametric model of a 
living room in a dwelling

• Galapagos was used to 
generate 11 086 variations

• Simulated in ICEbear
• A total of 4 115 passed

the overheating criteria
-> 321 models were
manually chosen as 
representative to this
sample



Method
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• The overheating
performance were
evaluated for the 321 
models subject to the 
three RCP scenarios for 
five different locations

• How many models 
passed the  guideline for 
overheat ing? 



Results - overall
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Results – importance of variables
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Results – importance of variables
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Results – importance of variables
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Results – importance of variables
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Conclusions
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• An urgent need to revise Danish building regulations to account for 
future climate conditions, as many current dwelling designs will fail to 
meet overheating criteria. 

• Thermal mass, window overhangs and shading from surroundings can 
mitigate the issue

• Building code should be updated to encourage climate -adaptive 
design strategies and passive cooling measures 

• Update of thermal comfort evaluation method for dwellings
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Figure 6 - Absolute difference between HDD estimates for 2030 and 2098 across Denmark, Norway, Sweden, and 
Finland between.

Figure 3 - Absolute difference between CDD estimates for 2030 and 2098 across Denmark, Norway, Sweden, and 
Finland. The yellow dots mark grid points where CDD=0 in 2030 and CDD>0 in 2098.

Change in cooling and heating degree days from 2030 to 2098



STEFFEN PETERSEN

4 MAY 2023 PROFESSOR
DEPARTMENT OF CIVIL AND ARCHITECTURAL ENGINEERING

AARHUS
UNIVERSITY

Figure 8 - Absolute difference between estimates of cooling season length (CSL) counted as days for 2030 and 2098 
across Denmark, Norway, Sweden, and Finland.

Figure 9 - Absolute differences between estimates of heating season length (HSL) counted as days for 2030 and 2098 
across Denmark, Norway, Sweden, and Finland.

Change in cooling and heating season length days from 2030 to 2098
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