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ABSTRACT 

 

 This paper presents an overview of tests performed on different ETICS (External Insulating 

Composite System) according to the large-scale façade tests BS 8414-1
1
 and DIN E 4102-20

2
 as well 

as small-scale tests carried out to EN ISO 11925-2
3
 and EN 13823

4
. The tests

*
 were carried out at 

BRE in the UK. This paper will discuss the results of the tests in relation to the different systems 

tested and the variations, which appear to influence the fire behaviour. It will also discuss the different 

test procedures used and their capabilities to test ETICS.  

 

INTRODUCTION 
 

 The drive towards energy efficient buildings has made it more desirable to increase the 

insulation of both existing and new buildings. One popular way of adding thermal insulation to 

buildings is to clad the façade in an External Thermal Insulating Composite System (ETICS). ETICS 

consist of a thermal insulation product covered with render and mesh. The thermal insulation product 

used in most ETICS is EPS although ETICS with other thermal insulation products such as stone 

wool, PUR and Phenolic foam also exist. Concerns over the possibility of a fire spreading up the 

façade have led to the introduction of so called fire barriers within EPS ETICS. These fire barriers are 

most often made of Stone Wool. The requirements to the position and height of such fire barriers 

differ between countries.  

 

Little published information exists on the performance of EPS ETICS with fire barriers. When faced 

with questions regarding the function of stone wool fire barriers the members of EURIMA (European 

Insulation Manufacturers Association) was not able to provide an adequate answer. Consequently 

EURIMA decided to sponsor a series of tests. The objective of the tests was to evaluate the influence 

of fire barriers, renders and mesh on the fire performance of EPS based ETICS.  

 

TEST METHODS 

 The current harmonised EU reaction to fire test methods appear to not be capable of 

evaluating the fire performance of systems as complicated as ETICS. Unfortunately a harmonised 

large-scale test for facades does not exist in Europe so in order to evaluate fire performance of ETICS 

it is necessary to look at either existing national standards or the ISO large-scale test. The ISO large-

scale façade test is not used in any country so there are only very limited experience with this test. 

There is however, a considerable amount of national large-scale tests available, as most countries 

have recognised the risk associated with fire spreading rapidly on the façade. Testing to all these 

national standards was not possible so it was decided to use the British test BS 8414-1 and the 

German test DIN E 4102-20. These tests were chosen as they represent the two most extreme large-

                                                        
*
 The tests were sponsored by Eurima (European Insulation Manufactures Association)
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scale façade tests currently in use, with the BS8414-1 seen as the most severe test and DIN E 4102-20 

as the mildest of the tests.  

 

In addition to the large-scale tests it was also agreed to perform tests on the two basic configurations 

using the harmonised European test methods EN 13823 (SBI test) and EN ISO 11925-2 (Small flame 

tests). This was done to see if these tests were capable of challenging ETICS in a way that could 

indicate their large-scale performance.  

 

Table 1 provide basic information about the test methods used and figure 1 - 4 shows photos of the 

test methods.  

 

Table 1 

  Germany UK  EU EU 

  DIN E 4102-20 BS 8414-1 EN 13823 EN ISO 

11925-2 

 Scenario Fully developed 

room fire (flash-over) 

coming out of a 

window 

Fully developed room fire 

(flash-over) coming out of 

a window 

Fire in a 

corner of a 

room 

Ignitability by 

small flame 

exposure 

 Exposure 

  

25 kg wood (old) Wood crib 380 kg  Propane 30 

kW  

Propane, length 

of flame 20 

mm 

320 kW gas (new) 

constant heat release 

(square function) 

Gas burner allowed but not 

used 

  

  

max. heat flux on 

surface 

60 kW/m2 at 0,5 m   

35 kWIm2 at 1 m      

25 kW/m2 at 1,5 m 

70-95 kW/m² (mean value 

of maximum - 80 kW/m²), 

average about 70 1 m 

above the opening 

40 kW/m2  Not defined 

Exposure 

duration 

30 minutes (gas 

burner) 

20 minutes (Wood 

crib) 

30 minutes 21 min 15 seconds or  

30 seconds 

Total height of 

test rig 

5,2 m (minimum) 9m 

(maximum) 

8m (minimum) 1,5 m 250 mm 

Width of main 

wall 

3,0 m ≥ 2,6 m 1,0 m 90 mm 

Width of wing 1,5 m ≥ 1,5 m 0,5 m -  

Height above 

lintel 

4.2 m minimum 6 m minimum - - 

Height of opening 

with fire source 

1 m 2m - - 

Width of opening 1m 2m - - 

Configuration Corner Corner Corner Flat specimen 

 

 



Presented at Interflam, 2013 

 Figure 1. DIN E 4102-20     Figure 2. BS 8414-1 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. EN 13823     Figure 4. EN ISO 11925-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SYSTEMS TESTED 

 

 Since the objective of the tests was to evaluate the influence of fire barriers, renders and mesh 

on the fire performance of EPS based ETICS the same EPS insulation was used in all systems. For all 

the fire barriers stone wool was used so the variation related to fire barriers were the height and 

position of these. Two sets of render and mesh commonly used in Europe were used. The first one 

was a completely inorganic render and the second a render with an organic content. The combinations 

used in the different tests can be seen in table 2. 
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Table 2. 

 System 1 System 2 System 3  System 4 

Test 

method 

BS 8414-1 DIN E 

4102-20 

BS 8414-1 DIN E 

4102-20 

BS 8414-1 DIN E 

4102-20 

BS 8414-1 

Insulation 

Thickness 

200 mm 300mm 200mm 200mm 300mm 300mm 300mm 

Height 

and 

position 

of fire 

barrier 

300mm 

3,0 m 

above 

opening 

200mm 

3,0 m 

above 

opening 

200mm 

3,0 m above opening 

200mm 

0 + 3,0m above 

opening 

500mm 

0 + 3,0 m 

Above 

opening 

Nominal 

thickness 

of render 

5 mm 5 mm 5 mm 5 mm 

Type of 

render 

Inorganic Organic Organic Organic 

 

The fire barrier positioned 3,0 meter from the opening in all tests covered the width of the test 

specimen. Its position was based on requirements being introduced in Germany to have fire barriers 

200 mm high run the width of the façade. Having the fire barrier located 3,0 meters above the opening 

equalled a typical installation two storeys above the room of fire origin. The fire barrier positioned 

directly above the opening in System 3 & 4 only extended to the corner of the test rig and 300 mm 

beyond the opening opposite the corner. A schematic drawing of the position of the fire barriers in 

system 4 is shown in figure 5. 

 

Figure 5. 

 

 

System 1 used an inorganic render and a high quality mesh, a combination that was considered to 

withstand the fire exposure the best. In system 2 – 4 the organic render and the mesh used is one of 

the combinations often used in European installations.  

 

Systems 1 and 2 were also tested in EN 13823 and EN ISO 11925-2. There was no need to test 

systems 3 and 4 in these tests as fire barriers cannot be part of any of these tests and the thickness of 

the test specimen has to be less than 200 mm in EN 13823 and 60 mm in EN ISO 11925-2. Hence the 

test specimens for systems 3 and 4 would have been identical to system 2.  

 

System 4 was only tested in BS 8412-1 as system 3, which was identical to system 4 except for the 

height of the fire barrier, had passed DIN E 4102-20 and therefore system 4 was also expected to pass 

this test.  
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TEST RESULTS 

 

 A brief description of the tests and the result according to present classification criteria are 

given in the following. 

 

System 1, BS 8414-1 
 

The flames on the front of the façade reached a maximum height of 4 meters above the opening of the 

combustion chamber. Approximately 7 minutes into the test a pool fire started on the floor in front of 

the combustion chamber fed by the molten EPS dripping out from the lintel. At approximately 14 

minutes the lintel falls out allowing flames to enter the cavity behind the render. The crib is 

extinguished at 30 minutes and observations continued for another 30 minutes. 

 

After the test it was observed that the render and mesh had held together over the entire façade not 

allowing any openings except where the lintel had fallen out. After the system had cooled down the 

render and mesh was removed and the damage to the insulation observed. The EPS had burned away 

below the fire barrier and melted but not burned above the fire barrier. The top right corner of the EPS 

was undamaged.  

 

According to the regulatory requirements in the UK as given in BR135
6
 this system passed the test.  

 

System 1, DIN E 4102-20 

 

The flames never reach the top of the test rig. A pool fire from melted EPS is observed after several 

minutes. The lintel stays in place but opens up to allow melted EPS to run out creating a big pool fire 

on the floor. Halfway through the test a small piece of the render spalls away at the height of the fire 

barrier. After 20 minutes the burner is turned off. 

 

After the burner is turned off the burning continues at the lintel for several minutes. When the system 

was taken apart it was observed that the EPS had burned away up to a height of 2,8 m above the lintel 

and a width of 1,5 m from the corner.  

 

According to the draft regulatory requirements in Germany this system passed the test
7
. 

 

System 2, BS 8414-1 
 

Within the first 5 minutes the render ignites. After 8 minutes and 30 seconds burning droplets appear 

and a pool fire on the floor is following shortly after. At approximately 10 minutes the lintel fails. At 

approximately 11 minutes the render cracks exposing the EPS. At approximately 11 minutes 30 

seconds flames are observed reaching the top of the test rig. At 12 minutes 10 seconds the test is 

terminated and the fire extinguished. 

 

This system failed to meet the regulatory requirements in the UK as given in BR135. 

 

System 2, DIN E 4102-20 
 

After 8 minutes burning droplets are observed. At 12 minutes a large pool fire is observed on the floor 

and the fire is spreading up the façade. At approximately 15 minutes the flames are observed reaching 

the top of the test rig. However this is difficult to observe due to heavy smoke and intermittent 

flaming. After this point the burning continues with the same or lesser intensity. The render does not 

show any significant cracking during the test.  

 

At 20 minutes the burner is turned off. Burning continues on the system.  
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This system fails to meet the draft regulatory requirements in Germany. 

 

System 3, BS 8414-1 

 

5 minutes into the test the render has ignited. At 10 minutes there is significant burning by the lintel 

and on the render above the opening. No burning droplets have appeared. The first burning droplets 

appear shortly before 14 minutes. At the same time the system is cracking between the two fire 

barriers. At approximately 21 minutes more cracks appear in the system and the fire rapidly 

intensifies and within a few seconds reaches the top of the test rig. After 21 minutes and 40 seconds 

the test is terminated and the crib and system extinguished.  

 

This system failed to meet the regulatory requirements in the UK as given in BR135. 

 

System 3, DIN E 4102-20 

 

After 2 minutes the surface is ignited and shortly after the flames reach a height of 3 meters, which 

was the maximum length during the test. No flaming droplets were observed. The gas burner was 

turned off after 20 minutes.  

 

When the system was taken apart after the test it was observed that the insulation was destroyed by 

the fire in an area of 1 meter above the lintel and 1,5 meter from the corner. 

 

This system meets the draft regulatory requirements in Germany. 

 

System 4, BS 8414-1 
 

At 5 minutes the render has ignited and a small area of the top layer is spalling off approximately 1,5 

meters above the lintel. Intermittent flaming from this area is observed. After 7 minutes steady 

flaming in the corner of the system above the lintel and the render starts to open up there. After 10 

minutes burning droplets start to appear from the lintel. The flames reaches the top of the test rig after 

11 minutes and shortly thereafter the system starts coming apart at the top of the rig. At the same time 

a large pool fire has formed on the floor. After 12 minutes and 20 seconds the test is terminated and 

the crib and system is extinguished.  

 

This system failed to meet the regulatory requirements in the UK as given in BR135. 

 

System 1 & 2, EN 13823 and EN ISO 11925-2 
 

Table 3 summarises the tests results according to EN 13823. For EN ISO 11925-2 none of the tests 

neither with edge exposure nor surface exposure caused a flame spread beyond the 150 mm mark or 

ignition of the filter paper. 

 

During test 3 of system 2 the coating cracked at 660 seconds leading to fire spread within the system 

and causing the operator to terminate the test. Unfortunately no more test specimens were available to 

repeat this test, which would have been the case if this test had been done for CE marking purposes.  

 

The test results indicate a classification of both systems (leaving out test 3 of system 2) according to 

the European classification standard EN 13501-1
8
 as B s1, d0. 
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Table 3. 

 System 1 System 2 

 Test 1 Test 2 Test 3 Test 1 Test 2 Test 3
 

FIGRA0,2  

[W/S] 

17 9 12 69 59 262 

SMOGRA 

[M
2
/s] 

0 0 0 15 14 43 

THR 

[MJ] 

1,6 1,2 1,4 3,8 2,9 5,1 

TSP 

[M
2
] 

25 28 25 127 131 252 

Lateral Flame 

spread 

No No No No No No 

Flaming droplets No No No No No No 
 

 

DISCUSSION 
 

 Table 4 provides an overview of the systems tested, test results from the large-scale tests and 

if the system passed or failed the requirements associated with each test.   

 

Influence of systems tested on test results 
 

System 1 passed both tests very comfortably while system 2 failed regulatory requirements related to 

BS 8414-1 very clearly and just failed the requirements associated with DIN E 4102-20. This shows 

that the type of render and mesh used in the systems influences the fire performance of the entire 

system. It was then decided to add a stone wool fire barrier at the lintel in both tests to see how much 

this would improve the test results. It was also agreed to increase the insulation thickness to 300 mm 

as we were confident that the system would hold together in the tests. The mesh and render in system 

3 and 4 was identical to that used in system 2. From the test results it was obvious that the additional 

fire barrier at the lintel improved the test result. System 3 passed DIN E 4102-20 comfortably but it 

still failed the regulatory requirements related to BS 8414-1 although the failure in BS 8414-1 was 

delayed compared to system 2.  

 

After seeing the results from system 3 it was decided to perform one final test according to BS 8414-1 

to investigate if a higher stone wool fire barrier (500 mm instead of 200 mm) positioned in the same 

location as in system 3 would improve the performance. However, this system also failed the 

regulatory requirements related to BS 8414-1.  

 

After seeing all the tests it was obvious to the team that the fire performance of EPS based ETICS is a 

complicated interaction between EPS insulation, fire barriers, render and mesh. The stone wool fire 

barriers performed three different roles in the system. They prevented the fire to spread too far up 

inside the system, they acted as a sponge for melted EPS – a role which is especially important when 

used at the lintel and finally it functioned as fixing point for the render and mesh when the underlying 

EPS was melting away. This latter role seems to be the most important as it prevents the render and 

mesh from cracking prematurely in the test.  

 

When the ETICS is exposed to fire the EPS underneath the render and mesh will start to melt. This 

takes away the fixation of the render and mesh and with the fire induced airflow it will start to move 

like a curtain in the wind. The stone wool fire barriers remained in place when the EPS melted away 

and thereby allowed the render and mesh to stay fixed at those points. The shorter the distance 

between the fixing points/stone wool fire barriers the better the render and mesh would stay together 

and protect the EPS from direct flame impingement. This is why adding the fire barrier at the lintel 

not only provides a way to contain the melted EPS it fixes the render and mesh at a critical point. 
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Table 4.  

 System 1 System 2 System 3 System 4 

Test method BS 8414-1 DIN E  

4102-20 

 

EN 13823 BS 8414-1 DIN E 

4102-20 

EN 13823 BS 8414-1 DIN E 

4102-20 

BS 8414-1 

Insulation 

Thickness 

[mm] 

200 300 200 200 200 200 300 300 300 

Height [mm] 

and position 

[m] of fire 

barrier 

300 

3,0 above 

opening 

200 

3,0 above 

opening 

None 200 

3,0 above opening 

None 200 

0 + 3,0 above opening 

500 

0 + 3,0 Above 

opening 

Nominal 

thickness of 

render  

[mm] 

5 mm 5 mm 5 mm 5 mm 

Type of 

render 

Inorganic Organic Organic Organic 

Flaming on 

surface
* 

[min] 

None 

recorded 

5:45 - 4:15 3:00 - 5:44 1:30 3:55 

Droplets
* 

[min] 

6:57 8:17 No 8:08 7:44 No 7:35 No 10:39 

Pool fire
* 

[min] 

6:57 10:35 No 8:49 9:35 No 14:20 No 10:56 

Max height 

of flame  

[m] 

3 3 1,5 6 4 1,5 6 3 6 

Class Pass Pass B s1, d0 Fail Fail B s1, d0 Fail Pass Fail 
*
 Time from start of test.
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But even though the stone wool fire barriers helped keeping the system together and the results 

improved when adding one at the lintel, the fire barriers are only one part of creating an EPS based 

ETICS with improved fire performance. The influence of the render and mesh also has to be 

considered. It is therefore found that prescribing only the existence of fire barriers without any 

requirements to the render and mesh is not enough to create EPS based ETICS with improved fire 

performance.  

 

Test methods used 
 

When comparing the results from the large-scale tests with those of the harmonised European tests 

EN 13823 and EN ISO 11925-2 it is obvious that these relatively small tests cannot distinguish 

systems that perform well in large-scale from those that don’t. The classification that could be 

obtained for both systems is the same. Consequently it is found that these tests should not be used to 

test and classify ETICS.  

 

It is the opinion of the authors that any small or intermediate scale test would not be able to test these 

complicated systems as they would not be able to simulate the complicated interactions between 

insulation, fire barriers, render and mesh as discussed above. The authors strongly believe that to 

evaluate the fire behaviour of ETICS these should be tested in large-scale. 

 

Comparing the tests BS 8414-1 and DIN E 4102-20 it is obvious both from the description of the tests 

and the test results shown that the fire exposure in BS 8414-1 is considerably higher than that in DIN 

E 4102-20. The fire exposure in DIN E 4102-20 is only 320 kW compared to that of BS 8414-1 that 

peaks at approximately 3 MW. It is surprising that such a small exposure is chosen in DIN E 4102-20 

considering that it is supposed to simulate either a fully developed fire venting through a window or 

the burning of a car or waste bin burning next to the façade. All of these would produce a fire of at 

least 1 MW and more likely close to 3 MW.  

 

The difference between the two large-scale tests shows in the results for system 3, which passes the 

criteria used in Germany for DIN E 4102-20 while failing the criteria used in the UK for BS 8414-1. 

Even for system 2, which failed both tests, the difference between the tests were obvious as the BS 

8414-1 test had to be terminated after 12 minutes and 10 seconds while the DIN E 4102-20 test was 

continued for the entire test duration without the system disintegrating totally as seen in the BS 8414-

1 test.  

 

In Europe discussions have been going on for years on a possible harmonised large-scale façade test. 

Draft proposals have included a two-tier system with a first level test similar to DIN E 4102-20 and a 

second level test similar to BS 8414-1. The idea of having more than just a pass/fail criteria for one 

test is understandable considering ETICS are used on many different types of buildings. However, it 

is surprising that a different exposure would be used to make this differentiation. The fire load in a 

room does not change based on the height of the building – people put the same amount of furniture 

etc. in their rooms no matter if they live in a one family house or a high rise apartment building. So 

why use two different tests with different exposure levels? It seems more logical to use just one test 

set up and one fire exposure together with different classification criteria. Considering the more 

realistic size of the fire exposure used in BS 8414-1 it is suggested to use this with different sets of 

classification criteria related to the fire safety level desired for each class.  

 

 

CONCLUSION 
 

 The test results presented here show that the fire performance of EPS based ETICS is a 

complicated interaction between EPS insulation, fire barriers, render and mesh. Fire barriers of stone 

wool play a critical role in improving the fire safety but the results show that the type of render and 

mesh used also needs to be considered. It is therefore recommended not to rely only on fire barriers to 
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create EPS based ETICS with an acceptable fire performance. Ideally all systems should be tested in 

an appropriate large-scale test.  

 

The tests confirm that the harmonised European test methods EN 13823 and EN ISO 11925-2 are not 

capable of distinguishing between ETICS with different fire behaviour in large-scale and therefore 

should not be used to test and classify ETICS. 

 

Finally the authors conclude that BS 8414-1 is a more severe test than DIN E 4102-20. It is suggested 

for the future European work on a harmonised façade test to use a large-scale test such as BS 8414-1 

or other equivalent large-scale test. If more than one class is needed to accommodate national 

regulations, different sets of classification criteria related to the fire safety level desired for each class 

can be defined. 

 

 

REFERENCES 

 
1
 BS 8414-1: 2002, Fire performance of external cladding systems – Part 1: Test method for 

non-loadbearing external cladding systems applied to the face of the building.  

 
2
 DIN E 4102-20 (draft September 2009), Brandverhalten von Baustoffen und Bauteilen, Teil 

20: Besonderer Nachweis für das Brandverhalten von Außenwandbekleidungen. 

 
3
 EN ISO 11925-2: 2010, Reaction to fire tests – Ignitability of products subjected to direct 

impingement of flame, Part 2: Single-flame source test. 

 
4
 EN 13823: 2010, Reaction to fire tests for building products – Building products excluding 

floorings exposed to the thermal attack by a single burning item.  

 
5
 BRE, A comparison of BS 8414-1 & 2, draft DIN 4102-20, ISO 13785-1, EN 13823 and EN 

ISO 11925-2, Prepared for EURIMA, 18 May 2012, Report number CC 275194 

 
6
 BR135, Fire performance of external thermal insulation for walls of multi-storey buildings, 

second edition, 2003, BRE report. 

 
7
 Communication with H. Rademacher at MPA, Erwitte.  

 
8
 EN 13501-1: 2007 + A1 2009, Fire classification of construction products and building 

elements – Part 1: Classification using data from reaction to fire tests.  


