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SAMMANFATTNING

Bristande brandteknisk funktion hos byggnadstekniska detaljlésningar ar ofta en starkt
bidragande orsak till brandspridning. Flera incidenter de senaste aren visar tydligt att byggsystem
med halrum kan ha stor inverkan pa brandférloppet och medféra stora egendomsskador i alla
typer av byggnader. Befintliga rekommendationer om att brandstopp maste installeras i halrum
for att hindra att dolda brander uppstar och sprids mellan brandceller f6ljs tyvarr ofta inte inom
praktiskt byggande.

Syftet med projektet ar att utveckla en lamplig metodik for att verifiera funktionen hos olika
typer av brandstopp i byggnader, att dokumentera funktionen hos nagra typer av brandstopp
enligt relevant metodik samt att ge underlag for riktlinjer om hur brandstopp ska utformas och
anvandas. Resultaten ska dven kunna anvéndas for att bedéma befintliga detaljlésningar.

Arbetet har inriktats framst pa brandstopp for halrum i modulhus. Olika typer av brandstopp for
sadana halrum har studerats bland annat genom provningar i modellskala. Befintlig
provningsteknik har vidareutvecklats och en reviderad metodik har foreslagits.

Som ett forsta resultat for praktisk anvandning har riktlinjer tagits fram for hur brandstopp ska
utformas och anvandas i modulkonstruktioner. De framsta malgrupperna ar bygg- och
byggmaterialindustrin samt brandkonsulter
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BAKGRUND

Detaljlosningar viktiga

Bristande brandteknisk funktion hos byggnadstekniska detaljlésningar kan vara en bidragande
orsak till brandspridning och stora egendomsskador. Befintliga rekommendationer om att
brandstopp maste installeras i halrum for att hindra att dolda brander uppstar och sprids mellan
brandceller foljs tyvarr ofta inte inom praktiskt byggande /1/. Tva brander i Sverige de senaste
aren kan utgdra exempel, en brand i en betongbyggnad /2/ och en i en trabyggnad /3/. | bada
fallen var det en liten spisbrand pa 6versta planet, som spred sig forst upp till vinden och sen
nerat i byggnaden, vilket & mer ovanligt. Raddningstjanstens olycksundersokningar for
branderna redovisar flera brister i utférandet. Brander med bristande funktion hos detaljlosningar
ar kanda aven fran utlandet, bl. a. fran Osterrike. Detta tyder pé brist pa verifieringsmetoder for
den brandskyddande funktionen, kunskapsbrist, brist pa regelverk och systematiska problem som
kan leda till stora egendomsskador.

Detaljlosningar far allt storre betydelse nar man bygger stora, hdga och komplexa hus, som ofta
dimensioneras med évergripande brandteknisk ingenjorsvetenskap, da detaljlésningar ofta inte
ingar i konceptet. Korrekt utforda detaljlosningar har betydelse framst for skydd mot
brandspridning mellan brandceller. Detta maste kontrolleras noggrant i hela byggprocessen.

Brandstopp i modulkonstruktioner ar normalt inte ventilerade. Halrum innehaller ofta brannbara
material som inte kan provas enligt nuvarande verifikationsmetoder /4/. Darfor utvecklades en
ny metod for oventilerade brandstopp i modulkonstruktioner med bréannbara material.

Figur 1. Brandspridning nerat i modulskarvar, bild med IR kamera /3/.



BRANDPROVNINGAR

Totalt har tolv brandprov genomforts i modellskala och beskrivs detaljerat i en separat rapport
/5/. Rapporten aterges i Appendix. Darutover har ett fullskaleforsok genomforts i europeiskt
samarbete /6/. En 6versikt av provningar och resultat ges i denna slutrapport.

Provade brandstopp

Brandstoppen bestod framst av mineralullsprodukter med och utan inplastning, se tabell 1. Bade
stenull, hdgtemperaturextruderad (HTE) mineralull och traditionell glasull ingick. Tva svéllande
brandstopp provades ocksa for ventilerade halrum, en av dessa produkter var inplastad och en
var tackt med ett stalnét.

Provelement

Provelementen bestar av tva sjalvstaende delar med var sitt halrum. De innehaller tva trareglar
(50 x 50 mm) som ger ett halrum och skyddas av stenull (133 kg/m?®), se figur 2 och 3. Denna

traram tacktes med gipsskivor (typ F, 15 mm) och spanskivor (11 mm) pa halrummets insida,

som fastes med traskruvar (langd 41 mm och diameter 3,0 mm) mot traramen.

Inledande provningar gjordes enligt nuvarande metodik /4/. Har redovisas resultat fér provning
enligt en ny metod med tva brandstopp, se figur 3, for att kunna studera eventuell forbranning i
halrummet.

Provelementen hade traytor och halrum med vidden 50 mm och langden 425 mm.

Figur 2. Exempel pa provelement for provning av brandstopp i modulkonstruktioner.



Tabell 1. Brandstopp som provats /5/.

Brandstopp Dimensioner Densitet
[mm] [kg/m®]
Plastad HTE
Aoch C mineralull 30 x 95 20
B HTE mineralull 30x 95 20
|
D Plastad glasull 50 x 160 20
E Plastad glasull - | 20x60 20
F Glasull 20 x 100 20
Plastat svéllande
brandstopp
G (ventilerat halrum 4x73 650
vid
rumstemperatur)
Svéllande
brandstopp i 400
H stalnat (ventilerat slland - 11310
halrum vid svéllande massa:
4 x 44
rumstemperatur)
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Figur 3. Provelement enligt nuvarande /4/ och foreslagen ny metod /8/.

Ugnsbrandpr

Brandstoppen provades i modellskala i en kubikmetersugn, se figur 4. Provelementen placerades
over ugnen och brandexponerades underifran, se figur 5. Alla fogar tatades med stenull och
ugnslocket sléts genom stalramar. Provelementen utsattes for s. k. standardbrand under en
timme. Déarefter stingdes brannarna, men provelementen fick ligga kvar i ytterligare tre timmar
och temperaturmatningar och observationer fortsatte.

ovning

Figur 4. Kubikmetersugn for brandprovning.




Figur 5. Provelementen placeras 6ver ugnen och brandexponeras underifran.
Kravkriterier
Tva kravkriterier har utvecklats pa basis av studierna:

— Temperaturen i halrummen far inte 6verstiga 300°C under brandexponeringen
— Temperaturen far inte 6ka med mer &n 10°C under tre timmar efter brandexponeringen

Kraven baseras pa att brandstopp ska forhindra brandspridning, forbranning i halrum kan darfor
inte accepteras och traprodukter borjar forkola vid ca 300°C samt att temperaturokning direkt
efter brandexponering kan tyda pa forbranning.

RESULTAT

Det finns en tydlig korrelation mellan brandbeteendet och brandstoppets storlek. Det enda
brandstopp som klarade kravkriterierna, D, hade en minsta dimension som var lika stor som
halrummets bredd. Halrummets storsta dimension ska vara minst tre ganger storre an dess minsta
dimension. Det minsta tvarsnittet forbrandstopp av mineralull med densitet mer &n 20 kg/m? ska
darfor vara:

tx 3t

dar t ar halrummets bredd.

Dessutom rekommenderas att vika skivformade brandstopp i U-form. Ytterligare provningar ska
genomforas for att verifiera denna rekommendation. Inverkan av inplastning runt brandstopp ska

ocksa undersokas, eftersom smaltande plast kan bidra till brandspridning.

Figur 6 visar att uppmatta temperaturer mitt i halrummen har stor spridning. Endast provelement
D klarar kravkriterierna. Darfor bor minst tva prov genomforas.
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6. Temperaturer uppmatta mitt i halrummet i alla provelement A-H.

De tva gra kurvorna i figur 6 for ventilerade halrum, G och H, har en temperaturtopp i bérjan,

vilket

ar logiskt eftersom brandstoppen ar 6ppna. Men temperaturen sjunker sen snabbt, vilket

indikerar att det nedre brandstoppet svallt, men knappast det 6vre brandstoppet. Den anvénda
metoden ar darfor inte lamplig for ventilerade halrum.

RIKTLINJER FOR BRANDSTOPP I MODULKONSTRUKTIONER

Pa basis av utforda provningar har nagra forsta riktlinjer utarbetats /7/. Dessa riktlinjer syftar till
att visa hur funktionen hos olika typer av brandstopp i modulbyggnader kan verifieras och
dokumenteras enligt reviderad metodik /8/. Riktlinjerna aterges i sin helhet i denna slutrapport.

Grundkrav

Brandstopp maste installeras i halrum for att hindra att dolda brander uppstar och sprids
mellan brandceller. Konstruktioner utan halrum rekommenderas i forsta hand.
Brandstopp ska forhindra att flammor och hoga temperaturer sprids i halrummet
Brandstopp i halrum med brannbara ytor ska uppfylla hogre krav.

Funktionskrav

Temperaturen i halrummet 6ver brandstoppet far inte dverstiga 300 °C under eller efter
brandexponeringen.

Temperaturen i halrummet 6ver brandstoppet far inte stiga efter brandexponeringen (nar
syrgashalten okar)

Verifikationsmetoder



V.

VI.

och bra

Brandstopp ska verifieras genom brandprovning enligt den europeiska metoden EN
1364-6 /4/ som for narvarande ar under omrostning inom det europeiska
standardiseringsorganet CEN.

Provningen kan genomfdras i modellskala.

Exempel pa produkter som uppfyller kraven

Brandstopp av glasfiber > 20 kg/m® méste vara minst t x 3t, dar t & halrummets tjocklek
/8/. De ska vikas dubbla vid monteringen i en U-form
Plastfolie runt brandstoppen far inte smalta vid brand, dvs uppfylla minst klass E.

Kontroller

Den faktiska monteringen &r avgorande for att garantera funktionen och kan endast
kontrolleras under byggtiden

Kvaliteten pa utforandet maste granskas noggrant av den ansvariga entreprendren.
Ytterligare tredjepartskontroller rekommenderas, sarskilt i storre byggnader
Ansvarsfordelningen mellan de olika yrkeskategorierna maste vara klart uttalad och
maste kommuniceras och forankras tidigt i byggprojektet. Ansvarsfordelningen i
granssnitten mellan olika aktérer maste vara tydlig.

Ovrigt

Byggnadstekniska detaljldsningar ska inkluderas i brandskyddsdokumentationer
ndskyddsbeskrivningar, som maste upprattas for alla nybyggnader. De ska beskriva hur

brandkraven uppfylls i den aktuella byggnaden.

SLUTSATSER

Provningsmetodik for brandstopp har reviderats for att ta hansyn till brannbara vaggar i halrum
och eventuell temperaturékning i slutna halrum.

Provningarna visade att det finns en tydlig korrelation mellan brandstoppets storlek och
temperaturen i slutna halrum. Ett minsta tvarsnitt for brandstopp rekommenderas darfor.

Fortsatt arbete

Fortsatt arbete ska verifiera nuvarande rekommendation av brandstoppens storlek. Det ska ocksa

inklude
halrum.

ra inverkan av olika montering samt metoder for att lokalisera och slécka brander i

Ytterligare provningar ska genomforas for att verifiera denna rekommendation. Inverkan av
inplastning runt brandstopp ska ocksa undersokas.

10
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Model scale tests with fire stops
(1 appendix)

General

This report describes outcome and results of the the model scale tests with different cavity
barriers.

Model scale tests were made on 2014 and 2015 in the model furnace at SP Wood Building
Technology in Stockholm.

1 Introduction

This report covers the fire testing performed within the SBUF project 12993 “Fire stops in
building constructions”.

2  Products

2.1 Cavity barriers

Tested cavity barriers consisted mainly of mineral wool products with and without plastic
covering.

There were stone wool, HTE (high temperature extruded) mineral wool and traditional glass
wool used in the specimens.

Two intumescent cavity barriers for the ventilated cavities were used in test specimen FS 8.
There was a product with plastic cover and the product with steelnet.

Cavity barriers used in the tests are listed in Table 1

SP Technical Research Institute of Sweden

Postal address Office location Phone / Fax / E-mail This document may not be reproduced other than in full, except with the
SP Drottn Kristinas vag 67 +46 10 516 50 00 prior written approval of SP.

Box 5609 SE-114 28 +46 8 10 80 81

SE-114 86 STOCKHOLM info@sp.se

STOCKHOLM

Sweden
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Table 1. Cavity barriers

Test lc\lali/rlrgyt/) et Cavity barrier ZP;gstici [Dr:]rrnnﬁnsions I(éa\gl]lttﬁ/ BOSLTSIE&
barrier [mm] placing
FS1 HTE tatfiber P 15x120 1000 S

: FS2 Stone wool 25x65 1000
FS3 Glass wool P 50x160 1000 U

’ FS4 HTE tatfiber P 35x95 1000 D
FS5.1 HTE Thétfiber P 30x95 430 U
FS5.2 HTE Drev 30x95 430 U

’ FS6.1 HTE Tatfiber P 35x95 430 U
FS6.2 Glass wool P 50x160 430 U
FS7.1 Glass wool P 20x60 430 U
FS7.2 Glass wool 20x100 430 U

4 FS8.1 Intumescent 430
FS8.2 Intumescent with 430

steelnet

2.2 Boards, fasteners and additional material

For the test specimens the following materials were used

Stone wool 133 kg/mm?

Timber frame 50x50 or 50x30 mm?

Gypsum plasterboards, Type F with thickness of 15 mm on the outer side
Wooden particle boards with thickness of 11 mm on the cavity surfaces.

Self-drilling screws with lengths 41 mm and a nominal diameter of 3,0 mm were used to fasten

boards to the timber frame.

To keep the specimens as air-tight as possible an aluminium tape was attached in the joints at

the exposed side and non-exposed side as well as on the sides of the specimens.

For temperature measurements thermocouples type K were used. Crimped junctions with a

contact length of about 3 mm were used.

SP Technical Research Institute of Sweden
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3 Fire tests

3.1 General
Fire tests were conducted at model scale furnace of SP Wood Building Technology.

All specimens were built at SP Wood Building Technology and conditioned in a controlled
climate chamber at 20 °C and 65% RH before the fire tests.

). A
Figure 2. Test assembly

All the furnace data for different tests see Annex A.

SP Technical Research Institute of Sweden
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3.2 Testseriel

The test rig consists of two equal self-supporting test assemblies. Each test assembly had one
cavity. This rig was placed on top of the horizontal furnace. All discontinuities were sealed
with soft stone wool. The rest of the furnace top was closed by steel lockers.

The test assembly consisted of two timber studs (500 x 50 x 30 mm) providing a distance for
cavity. These studs were protected by stone wool (density 133 kg/m?) from cavity side. This
frame was covered by gypsum plasterboards (type F with thickness 15 mm) and wooden board

on the cavity side.

Specimens for tests FS1 to FS4 were constructed with cavity width of 30 mm and cavity length
1000 mm. Cavities had wooden surfaces.

L PLAN OF TEST ASSEMBLY LEGEND OF LINES AND HATCHS

I b | T inter surface of fumace
7 cavity

ZZZZZZZ2 lockers

T stone wool (133kg/m?’)

130

7| LEGEND OF SYMBOLS

1000

«  position od group of thermocouple (TC
a-a  position of TC in the middle of cavity
: b-b" position of TC in the end of test
¢ cC cavity

130
]

ut
%
%

| 320 |170| 280 [170| 320 |

Figure 3. Plan of test assembly forspecimens FS1 to FS4

B LEGEND OF SYMBOLS
. b’ .

qrjp O

= position od group of thermocouple (TC)
a-a" position of TC in the middle of cavity
b-b" position of TC in the end of test

11 ¢C' cavity
5 LEGEND OF NUMBERS OF TC
c1 112
C2 1324

Figure 4. Section of test assembly forspecimens FS1 to FS4

SP Technical Research Institute of Sweden
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3.2.1 Tests FS1 and FS2
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Building of the specimen FS1, FS2 is shown on the photos on Table 2. Pictures during and
after test see Table 3. Temperature measurements see Figure 5 and Figure 6.

Table 2. Building of specimen FS1 and FS2.

SP Technical Research Institute of Sweden




E Date Reference Page

——————— 2016-02-29 4P04857 6(35)

£

yaur §

*, Cance " &
2, ence o
T

Table 3. Photos during and after fire test of specimen FS1 and FS2.

Fire test FS1, FS2

SP Technical Research Institute of Sweden
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Test results FS1, FS2

1100 -
1000 A FS1 | TC13 TC 14
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o 700
[ 600 T "{H [ TC17 TC18
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200 - L~ w\‘/\?‘—/ A TC 19 TC20
300 4:/ [— —‘:7;—1 TC21 TC22
200 b=
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0 1 T T U U U T
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Figure 5. Temperature recording on specimen FS1.
1100
1000 . FSZ | TCO1l TC 02
900 -
800 1 TCO03 TC 04
g 288 : TC 05 TC 06
500 g ™ TC 07 TC 08
400 =
300 % TC 09 TC 10
200 —
100 — —— TC11 TC 12
0 —

0 10 20 30 40 50 60
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Figure 6. Temperature recording on specimen FS2.

SP Technical Research Institute of Sweden
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3.2.2 Tests FS3 and FS4

Building of the specimen FS3, FS4 is shown on the photos on Table 4. Pictures during and
after test see Table 5. Temperature measurements see Figure 7 and Figure 8.

Table 4. Building of specimen FS3 and FS4.

Table 5. Photos during and after fire test of specimen FS3 and FS4.
Fire test FS3, FS4

SP Technical Research Institute of Sweden
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Test results FS3, FS4

1100 +
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Figure 7. Temperature recording on specimen FS3.

SP Technical Research Institute of Sweden
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Figure 8. Temperature recording on specimen FS4.

SP Technical Research Institute of Sweden



3.3 Testserie 2
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Reference Page

The test rig consists of two equal self-supporting test assemblies. Each test assembly had two
cavities. The rig was placed on top of the horizontal furnace. All discontinuities were sealed
with stone wool. The rest of the furnace top was closed by steel lockers.

The test assembly consisted of three timber studs (500 x 50 x 50 mm) providing a distance for
cavity. These studs were protected by stone wool (density 133 kg/m?) from cavity side. This
frame was covered by gypsum plasterboards (type F with thickness 15 mm) and wooden board

on the cavity side.

Specimens for tests FS5 to FS8 were constructed with cavity width of 50 mm and cavity length

430 mm. Cavities had wooden surfaces.

— LEGEND OF LINES AND HATCHS
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Figure 9. Plan of test assembly for specimens FS5 to FS8
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Figure 10. Section of test assembly for specimens FS5 to FS8
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3.3.1 Tests FS5

Building of the specimen FS5 is shown on the photos on Table 6. Pictures during and after test
see Table 8. Temperature measurements see Figure 11 to Figure 14.

Table 6. Building of specimen FS5.
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Figure 11. Temperature recording on specimen FS5.1 including post fire behaviour.
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Figure 12. Temperature recording on specimen FS6.2 during 60 min fire.
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Figure 13. Temperature recording on specimen FS5.2 including post fire behaviour.
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Figure 14. Temperature recording on specimen FS5.2 during 60 min fire.
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3.3.2 Tests FS6

Building of the specimen FS6 is shown on the photos onTable 7. Pictures during and after test
see Table 8. Temperature measurements see Figure 15 to Figure 18.

Table 7. Building of specimen FS6.
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Figure 15. Temperature recording on specimen FS6.1 including post fire behaviour.
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Figure 16. Temperature recording on specimen FS6.2 during 60 min fire.
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Figure 18. Temperature recording on specimen FS6.2 during 60 min fire.
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Building of the specimen FS7 is shown on the photos on Table 9. Pictures during and after test
see Table 11. Temperature measurements see Figure 19 to Figure 22.

Table 9. Building of specimen FS7.
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Figure 19. Temperature recording on specimen FS7.1 including post fire behaviour.
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Figure 20. Temperature recording on specimen FS7.1 during 60 min fire.
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Figure 21. Temperature recording on specimen FS7.2 including post fire behaviour.
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Figure 22. Temperature recording on specimen FS7.2 during 60 min fire.
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3.3.4 Tests FS8

Building of the specimen FS8 is shown on the photos on Table 10. Pictures during and after
test see Table 11. Temperature measurements see Figure 23 to Figure 26.

Table 10. Building of specimen FS8.
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Table 11. Photos during and after fire test of specimen FS75 and FS8.
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Figure 23. Temperature recording on specimen FS8.1 including post fire behaviour.
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Figure 24. Temperature recording on specimen FS8.1 during 60 min fire.
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Temperature recording on specimen FS8.2 including post fire behaviour.
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Figure 26. Temperature recording on specimen FS8.2 during 60 min fire.
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Following analyse includes the comparison of different fire stops based on previously

described test results.

Comparison of temperatures in the middle of the cavity

Figure 27 shows the measured temperatures in the middle of the cavity, comparative for all the
non-ventilated cavity barriers. Cavity with barriers of glass wool, dimensions 20x60 m® and

wrapped in plastic, resulted in much higher temperature than

the rest of the specimens. The

reason to the abrupt decrease in temperature (from 550 to 50 °C) for FS7.1 may due to
defection of the thermocouple when stone wool was placed in the cavity.

FS6.1 and FS6.2 shows the lowest measured temperatures in the cavity and the curves follow

approximately each other during the whole test.

Thermocouple in the middle of the cavity

(non ventilated barriers)

== == [S55.1HTE
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{30x95 mm2)

« == [55.2 HTE non

plastic covered
{30x95 mm2)
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{35%95 mm2)

FS6.2 Glass
wooal plastic

Temperature [°C]

covered

{50x160 mm2)

oo s D c— 571 Glass

wool plastic
covered (20x60

m2)

F57.2 Glass

Time [hl

wool non

plastic covered
[2he 100 mim )

Figure 27. Temperatures in the middle of the cavities, position TC7.

For the ventilated cavity barriers, the measured temperatures in the middle of the cavity are
presented in Figure 28. The temperature from the cavity with the intumescent mass with steel
net, as barriers, shows a curve that fluctuates. Temperature increases and decreases back and
forth during the whole test. One similarity is that the temperature increases directly in the

beginning of the test.
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Figure 28. Comparison between measured temperatures in the middle of the cavity, at position
TC7, for the cavity with intumescent mass and the one with intumescent mass with steel net.

HTE mineral wool with and without plastic cover

Comeparison of temperature measurements for cavity barriers FS5.1 and FS5.2 is shown on
Figure 29. The barriers are made of the same mineral wool. Difference between the materials

of the barriers is the plastic cover; the material HTE has a plastic cover.
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Figure 29. Comparison between FS5.1 and FS5.2 with the plastic cover as varying factor.

First cavity barrier of HTE mineral wool with plastic cover, resulted in higher temperatures on
the unexposed side compared to the first cavity barrier of the same material without plastic
cover.

Figure 30 presents the measured temperatures at the middle of the barrier at the unexposed
side. The differences between the temperatures are 350 - 400 °C.
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Figure 30. Comparison between cavity FS4 and FS6.1 at TC1.

In the middle of the cavity barriers the measured temperatures are shown in Figure 31. The
temperatures from FS4 and FS6.1 follow each other during the first 15 minutes and then the
temperature in FS6.1 peak 30 degrees. Furthermore, the temperature in FS3, middle if the
barrier, is approximately the same during the whole test. The temperature differs with 10 °C

from the start to the end of the test for FS4.
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Figure 31. Comparison between cavity FS4 and FS6.1 at TC3.
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Glass wool cavity barriers

Figure 32 presents the difference between the cavity barriers FS6.2 and FS7.1. Cavity barriers
are made of glass wool with different cross section area. Cavity barriers are placed as U-shape.
The barrier FS6.2 with cross section area of 50 x 160 mm? closes the cavity more efficient than
the barrier with the cross section area of 20 x 50 mm?

FS$6.2 vs. F57.1
Glass wool (plastic covered) 50x160 mm? vs. Glass wool (plastic covered) 20x50 mm?

900 = - FS$6.27C 1Second
barrier in the middle at

800 unexposed side
+ FS7.17TC 1 Second
barrier in the middle at
700 unexposed side
FS6.2 TC 5 Second
600 barrier in middle at
o exposed side
— F$7.1TC 5 Second
2 s00 barrier in middle at
"E exposed side
5 FS6.2 TC 7 in the middle
E‘ 400 of the cavity
7]
F 300 F57.1TC 7 in the middle

of the cavity
200

« FS6.2TC 8 Firts barrier
in middle at unexposed
side
« FS7.17TC 8 Firts barrier
in middle at unexposed
side

100

Time [h]

Figure 32. Comparison between FS6.2 and FS7.1 with the cross section area as varying
parameter.

The sudden decrease of the measured temperature at position TC7 after approximately 50
minutes may due to a defection of the thermocouple. The temperature decrease of FS7.1 after
0,8 h is caused by closing the cavity with stone wool because of failure of the cavity barriers.

In Figure 33 the measured temperatures for the unexposed side on the middle of the barriers
are presented. The temperature from FS3 follows the temperature for the second barrier more
than the temperature from the first barrier in test FS6.2. The positions at the second barrier in
FS6.2 show a lower temperature comparison to the temperature in FS3 due to the protective
effect of the first barrier.
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Test FS3 Glass wool (plastic covered) vs. Test FS6.2 Glass wool (plastic covered)
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Figure 33. Comparison between cavity FS3 and FS6.2 at TC1 and TC8.

3500

The measured temperatures in the middle of the cavity are presented in Figure 34. The
temperature between two barriers shows a higher value than the test with one barrier.

Test FS3 Glass wool (plastic covered) vs. Test FS6.2 Glass wool (plastic covered)
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Figure 34.Comparison between cavity FS3 and FS6.2 at TC7.
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Intumescent cavity barriers

Figure 35 shows the comparison between two intumescent cavity barriers. The intumescent
mass result in a lower temperature during the test compared to the intumescent mass with steel
net. The temperature in FS8.1 shows more legible curves, they vary not as much as the
intumescent mass with steel net.

FS8.1vs. FS8.2
Intumescentmass vs. Intumescentmass with steelnet
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= + FS$8.1TC 1Second barrierin
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side
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Figure 35. Comparison between cavity FS8.1 and FS8.2, the intumescing mass compared to
the intumescing mass with steel net.
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Appendices

Annex A. Furnace data
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