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1  Background information  
The purpose of this report is to provide a summary of the test outcomes and analysis results performed on the material 
sample(s) supplied by the client. With the aim of understanding how the provide d samples may react to fire testing and 
how the effects of ageing may impact the materials fire behaviour properties.  

This work was completed as part of the InnoBYG spire project ñCircular insulationò which is part of a thematised call 
under CØ Hub. 

2  The test a pparatus  
The test apparatus used for these studies was the Cone Calorimeter. This apparatus applies a quantified incident radiative 
heat flux to the samples surface. Samples are approximately 10 cm x 10 cm in area, and may vary in thickness. The 
method for using the Cone Calorimeter is as follows:  

1. Incident heat flux is chosen 
2. Sample is then placed below the shielded cone heater (which supplies the heat flux) 
3. A spark ignitor is then put in place  
4. The start of the test begins when the shutters are removed, and the surface of the sample is then expos ed to 

said heat flux, and the spark ignitor activates  
5. the sample will then ignite (after a certain period which is dependent on the samples composition)  
6. heat release from the sample is then measured via oxygen consumption calorimetry as the combustion gases are 

caught and then travel through the ducting (refer Figure 1)  

The cone calorimeter can measure various fire metrics including; heat release per unit area, smoke production, mass loss 
rate, time to ignition etc.  

The Cone Calorimeter: 

 

Figure 1 - Schematic of the Cone calorimeter 
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2.1  Materials  

The materials for this project were supplied by Danish Technological Institute. 

 

Table 1 - materials summary 

Sample ID Sample name 

A Paper fibre insulation 

B Lamb wool 

C Wood fibre insulation 

D Cork 

E Straw 

F Sea grass 

 

Each sample material was provided for testing in two forms ï a non-aged ñoff-the-shelfò sample and an 
artificially aged sample. The purpose being to investigate if the aging process, to which the materials have 

been exposed, showed any change in performance with regards to fire behaviour. Readers are referred to the 
report  òÎldning af isoleringsmaterialer lavet af organiske fibre - Forslag til Þldningsmetodeò, Teknologisk 

Institut, J anuary 2019 for more detailed information on the materials and the ageing procedure.  

Test inputs: The only test input chosen in this testing is the incident heat flux to the sample from the cone 
apparatus. This value can be varied from approximately 10-75 kW/m2. For this test series the choice of heat 

flux (35 kW/m2) was decided as the best heat flux level to begin testing. This decision was based on the 
requirements for the Single Burning Item (SBI) test (Euroclass classification test for these products), and in 

order to achieve an increased possibility of noticing differences between the aged and non -aged samples. 

3  Results and Analysis  
The main output from the cone calorimeter is the heat release rate per unit area (HRRPUA) which is measured in kW/m 2, 
this is a time dependent curve that is a measure of how much heat the sample is releasing during the combustion 
process. Other outputs include: 

¶ Total Heat Release (THR) ï MJ/m2 
¶ Peak HRR ï kW/m2 
¶ Smoke production rate (SPR) ï m2/s 
¶ Total smoke production (TSP) 
¶ Smoke extinction area (SEA) ï m2/kg 
¶ Time to ignition (t ig) - s 
¶ Mass loss rate (MLR) ï g/s.m2 

These outputs shall be used to perform the comparison between the aged and non-aged samples in order to determine if 
the ageing process has any effect on the fire performance of these specimens. 
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3.1   A ï Paper fibre insulation  

 

Figure 2 ï HRR Results 

 

Figure 3 ï Smoke Production Rate results 
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Table 2 ï Test output summary 
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3.2  B ï Lamb wool 

 

Figure 4 ï HRR Results 

 

Figure 5 ï Smoke Production Rate results 



 

Side  8 af 19  

 

January 1 2019 

Table 3 ï Test output summary 
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3.3   C ï Wood fibre insulation  

 

Figure 6 ï HRR Results 

 

Figure 7 ï Smoke Production Rate results 
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Table 4 ï Test output summary 
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3.4   D -  Cork  

 

Figure 8 ï HRR Results 
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Figure 9 ï Smoke Production Rate results 

Table 5 ï Test output summary 
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3.5   E -  Straw  

 

Figure 10 ï HRR Results 

 

Figure 11 ï Smoke Production Rate results 
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Table 6 ï Test output summary 
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3.6   F ï Sea grass  

 

Figure 12 ï HRR Results 

 

Figure 13 ï Smoke Production Rate results 










