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Abstract： 

The progress in fire safety science in the second half of the 20th century lead 

the fire safety communities in numerous countries throughout the world to 

establish performance criteria for fire safety. The idea was that engineering 

calculations should replace the prescriptive code solutions and thereby make 

designs more flexible and less expensive. However, two major obstacles have 

created significant challenges to the new approach, which therefore still can be 

thought of as being in its infancy:  

Fire is a very complex phenomenon, involving chemical reactions, heat 

transfer and fluid dynamics. To further the complexity, the time scales of fires span the range from 

chemical reaction times (~microseconds) to the fire duration times (hours, days), and the physical scales 

span the range from the flame thickness (~millimeter) to that of the fire’s extension (kilometer for 

wildland fire). As such, the first major obstacle is our fundamental understanding of a range of fire 

phenomena. 

The human desire and need for constant progress and unique experiences in a global society has 

led to architectural expressions, extreme living and enhanced transport needs. As such, mankind are 

building taller buildings, longer tunnels, and more complex infrastructures, all at the same time as we 

want to preserve our cultural heritage buildings and explore, and perhaps live in, outer space. As there is 

no means to do experiments to understand all the nuances in this progress, fire safety design has to rely 

on modeling. Hereby lays the second major obstacle, as research studies have shown that the current 

models have significant shortcomings when it comes to predicting temperatures, heat release rates and 

species production, even for relatively simple configurations.  

In order to improve the fundamental understanding and modeling capabilities, a concerted 

international effort in fire science that includes training of researchers and engineers is needed. 
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