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Introduction 
The objective of the fire tests is to obtain technical heat release data and video-recordings to show 

relative fire performance of sofas, which are available on the consumer market in the European 

Union, and the influence of that performance in a developing room fire. 

The tests are reported as a technical description of the tests and its results and as video-recordings of 

the fire tests. 

Phase 1 of the project will focus on the speed of fire development in a series of sofas to illustrate the 

differences in performance and to generate information needed for selection of sofas to be tested in 

phase 2. In phase 2 some of the sofas are tested in a small furnished room to demonstrate the 

consequences of their performance in a realistic consumer application. 

1 Phase 1: Heat Release Tests 
In this phase, each specimen/sofa is tested under a calorimetric hood, which extracts all combustion 

gases and assesses the heat release produced in time using the "oxygen depletion" method. This 

method is used world wide to measure heat release, including heat release of furniture. 

The ignition source used is the BS 5852 wood crib 5, which is positioned in the middle of the sofa 

against the backrest. 

 

The following quantities are measured as function of time: 

 pressure, temperature, oxygen and carbon dioxide concentrations in the exhaust (to assess heat release); 

 smoke density in the exhaust; 

In addition, a video is made of each test from one camera position. 

The test series provides technical data to compare the fire development of the sofas. Based on this 

data, a group of sofas is selected to be tested in a furnished room in phase 2. 

  

Description of sofa 

Efectis received 27 + 1 sofas *), which were purchased in 27 countries of the European Union. 

Table 1 shows all countries of origin including the determined mass of each sofa. 

In annex A pictures of all sofas are listed. 

  

Table 1: Country of origin and mass of the sofas 

COUNTRY MASS [KG] COUNTRY MASS [KG] COUNTRY MASS [KG] 

Austria 45.9 Germany 66.7 Netherlands 41.9 

Belgium 42.8 Greece 31.0 Poland 75.2 

Bulgaria 55.7 Hungary 65.0 Portugal 38.6 

Cyprus 39.4 Ireland 47.0/48.8* Romania 70.1 

Czech Rep. 44.1 Italy 25.7 Slovakia 33.5 

Denmark 40.3 Latvia 52.8 Slovenia 17.5 

Estonia 80.0 Lithuania 72.5 Spain 60.9 

Finland 61.0 Luxembourg 45.5 Sweden 53.6 

http://www.efectis.com/nl/site/main.htm


COUNTRY MASS [KG] COUNTRY MASS [KG] COUNTRY MASS [KG] 

France 48.3 Malta 43.9 United Kingdom 47.6 

* In November 2010 a second sofa was purchased in Ireland and submitted to Efectis. 

See page 5 for further information. 

  

Results 
During the burns of the sofas the pressure, temperature, oxygen and carbon dioxide concentrations in 

the exhaust were measured to calculate the heat release produced by the burning sofas. By measuring 

the attenuation of a light beam, the smoke density in the exhaust is determined. 

 

As a result of the burning of the sofas the temperature in the exhaust system increases. To prevent 

damage to the measuring equipment in the system and to the ventilator fins, a maximum temperature 

of this equipment is set to 350°C. 

During the tests a total of ten burns were ended prematurely because of reaching the temperature 

mentioned: 

Table 2: Burns ended prematurely 

COUNTRY 

TIME OF TERMINATION 

[MIN:SEC] COUNTRY 

TIME OF TERMINATION 

[MIN:SEC] 

Belgium 6:30 Ireland 6:12 

Cyprus 7:00 Luxembourg 4:30 

Denmark 7:00 Portugal 4:25 

Finland 6:30 Spain 6:10 

Greece 7:37 Sweden 9:13 

  

Sofas from Ireland 

After performing 27 burns with the 27 sofas received, it was concluded that the result of the burn 

with the sofa from Ireland was not as expected. Similar regulations are active in Ireland as in the 

United Kingdom, which should result in a burn identical to that of the burn with the sofa from the 

United Kingdom. Surprisingly the burn with the sofa from Ireland had to be ended prematurely 

because of an excessive heat production. 

In November 2010 a second sofa was purchased in Ireland and submitted to Efectis. This sofa should 

comply with the active regulations in Ireland regarding the fire properties for sofas. 

  

Limitations 

A full comparison of the burning behaviour of the sofas based on heat release and smoke production 

is hardly possible, because of the differences in design, materials used and mass of the sofas. 

Using the Heat Release Rates and Smoke Production Rates over the first minute's just partly avoids 

this problem. The manner, in which each burn expands, is determined by design and materials used. 

This still reduces the possibilities for a proper comparison. 

  

Heat Release rate (HRR) 

In Chart 1: Heat release rate, al measured heat release rates are summarised. From this chart it can be 

seen that the sofa from the United Kingdom reaches its first peak at 562 kW after about 23 minutes 

after ignition of the fire source. 

As a comparison to the sofa from the UK, the duration [t562 kW] between ignition and reaching the 

562 kW heat release from each burn is determined. In Chart 1 the level of 562 kW is indicated by a 

horizontal line. At the intersection between this horizontal line and a HRR graph a vertical line is 

drawn to determine the time at 562 kW heat release. 

All determined durations [t562 kW] for all the sofas burned are put in a sequential order and 

summarised in Chart 3: Burn duration at 562 kW HRR. 
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Chart 1: Heat release rate 

The charts of the HRR of the individual sofas are available in an Excel sheet. 

Smoke Production Rate (SPR) 

In Chart 2: Smoke Production Rate, al measured smoke production rates are summarised 

 
X axe : Time (Min) | Y : SPR (m2) 

Select countries (Max 10) 

 Austria 

 Belgium 

 Bulgaria 

 Cyprus 

 Czech Rep 

 Denmark 

 Estonia 

 Finland 

 France 

 Germany 

 Greece 

 Hungary 

 Ireland 

 Italy 

 Latvia 

 Lituania 

 Luxembourg 

 Malta 

 Netherlands 

 Poland 



 Portugal 

 Romania 

 Slovakia 

 Slovenia 

 Spain 

 Sweden 

 United Kingdom 

Chart 2: Smoke production rate 

 

Due to a sudden failure of the smoke measurement system after approx. 16 minutes burning of the 

sofa from the United Kingdom, only a partial smoke production rate from this sofa is available. 

 

The charts of the SPR of the individual sofas are available in an Excel sheet. 

  

Burn duration at 562 kW Heat release 

The burn performed with the sofa purchased in the United Kingdom showed clearly different 

behaviour compared to the other sofas. The performance of the sofa from the UK can be used as a 

benchmark for comparison of the sofas. 

The first peak of the heat release produced by the sofa from the UK occurred at a level of 562 kW 

after approx. 23 minutes. 

As a comparison the burn duration at reaching 562 kW by all burning sofas is determined and 

summarised in Chart 3. 

In Chart 3 the most right column represents the duration it took for the UK sofa to reach 562 kW 

heat release: approx. 23 minutes. 

At the left side of the chart the column is located representing the duration for the sofa from Slovakia 

to reach 562 kW heat release: 2 minutes 40 seconds. 

In between all the determined durations [t562 kW] for all other sofa are included. 

The second best result was achieved by the second sofa from Ireland: approx. 17 minutes. 

  

 
Chart 3: Burn duration at 562 kW HRR 

  

Total heat release after 5 minutes 

The first minutes after ignition of a sofa are the most important with respect to a safe escape from 

the room. 

Therefore the total heat release during the first 5 minutes is determined. 

http://www.areyousittingcomfortably.eu/uploads/test-duration.jpg


As an example the charts of the Heat Release Rate of two sofas are shown: Hungary and United 

Kingdom. 

In each chart the moment of 5 minutes burning time is indicated by a vertical line [t5 min]. The size of 

the area below the heat release rate line between ignition and 5 minutes burning time represents the 

Total Heat Release over 5 minutes. 

 
  

Chart Hungary: Total heat release after 5 minutes 

  

 
Chart United Kingdom: Total heat release after 5 minutes 

http://www.areyousittingcomfortably.eu/uploads/sofa-hungary.jpg
http://www.areyousittingcomfortably.eu/uploads/sofa-u-k.jpg


  

For each of the sofas burned, the Total Heat Release is determined in the same manner and 

summarised in sequential order in Chart 4: Total heat release after 5 minutes. 

From Chart 4 it can be seen that the Total Heat Release after 5 minutes of the second sofa from 

Ireland is 4.93 MJ, while the sofa from Hungary gives the largest Total Heat Release of 482 MJ. 

 
Chart 4: Total heat release after 5 minutes 

  

Total smoke production after 5 minutes 

The second property important during the first minutes of a burning sofa is the smoke production. As 

a comparison the total smoke production after 5 minutes of the burning sofas is determined and 

summarised in Chart 5. 

For the Total Smoke Production after 5 minutes burning, a similar explanation as used for the Total 

Heat Rate after 5 minutes is applicable. 

  

Chart 5 shows that the Total Smoke Production for the second sofa from Ireland is 0.01 m2, while 

the largest Total Smoke Production is of the burn of the sofa from Ireland: 9.5 m2. 

http://www.areyousittingcomfortably.eu/uploads/total-heat.jpg


 
Chart 5: Total smoke production after 5 minutes 

  

Carbon dioxide concentrations during the tests 

The results of the measurements performed of the carbon dioxide concentrations are summarised in 

the chart 6. 

 
Chart 6: Carbon dioxide concentrations during the tests 

 

Some peak values of the carbon dioxide concentration reached the limits of the measurement system, 

resulting in a flattened top in the graph. 

2 Phase 2: Small Furnished Room Burns 
In this phase six sofas are tested in a small furnished room to demonstrate the consequences of their 

performance in a realistic consumer application. 

http://www.areyousittingcomfortably.eu/uploads/total-smoke.jpg
http://www.areyousittingcomfortably.eu/uploads/carbon-dioxyde.jpg


The room chosen is the widely used test room of the room corner test (ISO 9705 / EN 14390) with 

dimensions 3.6 x 2.4 m2 and 2.4 m high. The room has only one opening, a doorway of 0.8 x 2.0 m. 

The room is furnished with standard items (same products in each test). 

The ignition source and the place of ignition are identical to the ones used in phase 1. 

 

The main quantity measured is the time at flash over, a simple quantity to compare the speed of fire 

development in the room. 

 

The following quantities are measured as function of time: 

 pressure, temperature, oxygen and carbon dioxide concentrations in the exhaust (to assess heat release leaving 

the room and flash over time in the room); 

 smoke density in the exhaust (to assess smoke production leaving the room); 

 temperature at three levels in the room (to assess evacuation time and possibility of survival in the 

room); 

In addition, a video is made of each test from two camera positions outside the test room. 

  

Selection of sofas 

Based on the results of the burns in phase 1 and also on the availability, sofas from Greece, Ireland, 

Lithuania, Portugal, Sweden and United Kingdom were selected for this phase 

 

Table 3 shows the countries of origin including the determined mass. In annex B pictures of all sofas 

are listed. 

  

Table 3: Country of origin and mass of the sofas 

COUNTRY MASS [KG] 

Greece 32.4 

Ireland 48.2 

Lithuania 72.7 

Portugal 38.0 

Sweden 52.4 

United Kingdom 47.6 

In this phase the heat release rate and the smoke production rate of the burning sofas are measured as 

well as the temperature of the smoke leaving the room through the door opening. Nine thermo 

couples were located in the door opening at heights of 100 cm, 150 cm and 190 cm from the floor. 

  

Listing of the furniture in the room 

  

 small wooden table, 

 wooden chair 

 wooden book shelf 

 cushion 

 4 reed baskets 

 floor cover 

 wall cover/curtain 

 some kilos (not determined) of books 

  

Heat Release Rate 

Six sofas are burned in a realistic room situation. Annex C contains for each sofa tested an overview 

of the room. 

Due to technical problems, no smoke measurements of the burning of the Greece sofa and no heat 

release measurements of the full burn of the Lithuanian sofa are available. 



To avoid damage to the measuring equipment and the ventilator fins, because of high temperatures 

in the measuring section and at the ventilator, the burn of the Portugal sofa was terminated 

prematurely. 

Chart 7 shows an overview of the heat release rates of the sofas tested in the room burns. 

Chart 8 shows the smoke measurements. 

Chart 9 shows the average temperature in the door opening during the room burns. 

 
Chart 7: Overview of the heat release rates of the sofas tested in the room burns. 

 
Chart 8: Overview of the smoke production rates of the sofas tested in the room burns. 

http://www.areyousittingcomfortably.eu/uploads/heat-release-small-furnished.jpg
http://www.areyousittingcomfortably.eu/uploads/smoke-small-furnished.jpg


 
Chart 9: Average temperatures in the door opening during the room burns. 

3 Evaluation 
The objective of the fire tests is to obtain technical heat release data and video-recordings to show 

relative fire performance of sofas, which are available on the consumer market in the European 

Union, and the influence of that performance in a developing room fire. 

 

The fire performance of the sofas and of the room fires in which the sofas are involved, are best 

presented by the heat release produced. In the heat release the delay in the onset of fire growth and 

the fire growth rate are important parameters to predict the hazard in normal consumer application of 

furniture. These statements can be safely based on worldwide experience in this area. 

 

A relatively very good performance of the UK sofa is clearly visible in the heat release test results. 

The consequence of that performance in a fire inside a small furnished room is very well visible too. 

High heat release levels are postponed for 15 to 20 minutes in comparison to the other sofas tested 

which create a total heat release over 200 kW in the room in 2,5 to 7 minutes. 

While 7 minutes is more than sufficient is this scenario (this fire in this room) to escape the room 

concerned, the substantial safety margin provided by the UK sofa might be very important in many 

other scenarios. 

 

Since the foams and textiles are known to be dominant in the fire performance of upholstered 

furniture, the differences in these components in the sofas are probably the reason of the very 

different behaviour. However, no further investigations were done to underpin this assumption in 

this case. 

 

http://www.areyousittingcomfortably.eu/uploads/avarage-temperature.jpg

