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Radiation and emissivity 

 
 
 

 
 
A heated idealized so-called black body emits all thermal energy. The size of the emitted en-
ergy from another body in relation to a black body, i.e. the emissivity of the body depends 
on the temperature of the body, the characteristics and nature of the material, especially at 
the surface. 

Emissivity is a measure of surface efficiency as a source of radiation. For example, a polished 
surface has much less emissivity than a rough dark surface. It is the emission number ε for 
different materials and surfaces that expresses the effective emissivity, i.e. how much of the 
energy is emitted. For a black body, the emission 
rate ε  = 1 (100% is issued) and for a real surface is quite variable but always less than 1. 

In the FEDS program there is the possibility to count on different emissivity, inside and out-
side duct and insulation. A prerequisite herein is that the issue rate is equal to the absorp-
tion rate, which applies normally. It should be noted that a higher emissivity results in a 
lower surface temperature as the radiation proportion increases. 

For insulation, the emissivity is shown for each product under the tab “Insulation type” 
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Figure 1, Emission ratio for some materials 
 
 

 
 
Figure 2, Radiation according to surface temperature, ε =1. 
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For the calculation of emitted heat radiation from ventilation ducts and insulation, the emis-
sion number ε =1 should always be used unless otherwise demonstrated by calculation or 
testing. This is because the emission rate will increase with rising temperature (burnt galva-
nization, sooty surface) and that results on the safe side are obtained. Often, fire insulation 
suppliers have measured the emission rate for different products. 

Critical radiation intensity for ignition of combustible material varies depending on whether 
the ignition flame exists or not. When determining safety distances, it is important to choose 
a critical radiation intensity with sufficient low value so that a change in combustible mate-
rial to material with higher combustibility does not increase the risk of fire spread. 

To be on the "safe" side, safety distances can be determined based on the following critical 
radiation intensity. Examples of critical radiation intensity without ignition flame shown in 
the table below. Make sure you choose the proper critical radiation, other values than below 
is used in other sources. 

 
 

 
 
Table 1, Critical radiation with no pilot flame 


