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Summary:

T The Al Il Shield BarrierSheet was able to pr
i gnition source when only a singl e, enl a
standard crib used for PV fire tests at Z
roof buil dups with a PVC membrane wused
Therefore, two enlarged wood <cribs that
release rate (in kW than nominal bur ner s
as the setting), were used in subsequent
the crib area.

T I'n al|l tests with successful i gnition (i
fl ames progressed across the area covered

T The Al Il Shield BarrierSheet effectively pi
| ower structur al l ayers in all tests.

T I'n one R2¢st ebABy frame deformation may h:;:
and del ayed glass failure.

T White steam (from moisture evafloraatdi AArB) o
3)

T Yell ow smoke (from PIR decompo<i ain@dn)ASapp
4), indicating materi al i nvol vement in de

T Locali sed gtahprsouogrh baurrenas all owed some hea
i n deeper | ayers of the roof.

T The PI R i nsul ati on experienced del amin
def ormation, especially near joints.

T I'n one 2&sttpASthinner (60 mm) PIR board
120 mm ones udsled i n test AS
T The EPS melted completely under -1t heend gni

AS3) , and in -d)n,e Kietsume(nASand EPS fused a
pl asterboard | ayer.

T The integAlltyBiadlrdad @eSheet and the PIR prc
influenced the vertical fl ame spread and

T The temperatur e measurements confirmed
AlIShi eBladr ri er Sheet, with peaKCvéaBBesorawmegr

801 (-Aap

T The peak temperatures were highAdrl St el dc
Barrier Sheet in specimens containing PIR,
sample was | ower i n those specimens as th
rise in temperature.

T Anchorage points can intensify thermal de
T Vi sual cues such as smoke <colour proved
i nvol vement and combustion behaviour in r
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1. Introduction

The right combination of PV system and roofing products and materials, their thickness,
arrangement and the consideration of their properties under different conditions are crucial
for minimising the consequences in the event of a fire.

ZAG carried out a series of tests to evaluate and compare the effectiveness of the AllShield
BarrierSheets in the event when the fire starts on a roof with a PV system installed.

Various methods were utilised to assess the extent of impact/damage in the tests:

T Visual i nspection of the test by observin
parts of the system

Video recordings from different angl es
Measurement of the temperature (measured
on different | ayers of the roof structure
T Visual Il nspection of the damage to the
materials (depth and extent) assessed aft

The results of the tests are analysed to better understand the influence and effectiveness of
the individual components of the roof.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 4/46
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2. Text matrix and design

2.1 Test matrix

TablTeest matrix for 4 speci mens

Midcahe {(ncl)ina Largeahe (ncl)inat
A S1 | A S2 A S3 | A S4
Jinko Solar Ti ge4HINER JKM440N
S-Dome 6.15 \ DDome 6. 15
Sarnaf i-| .
18 (1.8 Si kapil&@8n (n@dm)8

Al l Shi el d Barrier Sheet

Fragmat |

| zoel ast Al ul Th enmn |l zoel ast
thick Pl | |

Fragmat n
PP53 abnidtul | zoel ast PSb?rtlclIJmlezr Al u/ Themm
P5 and | z thick PIR

bitumen

Fragmat KPS, 1InBhD @ hi c kK

As agreed with the company representative, the overlap of 1 cm of the AllShield
BarrierSheets was made only in the test AS-3.

In all tests, AllShield BarrierSheets were secured with anchors.

2.2 Specimen design and assembly process

Schematics of the mid- and large-scale specimens are shown in Figure 1.

Figdrkelustratiesnonsalef 2t Bemmikd2.-$canl € | 2f5 )maxd4 Immr(@rei ght)

The specimens were built according to the installation instructions of the product
manufacturer and with the support of the company representative. This ensured that the
samples represented a realistic design of a roof buildup. The cross-section of the structure is
shown in Figure 2.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 5/46
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Figaeatede vi &w spfecASnen (red dots depict | ocations

Sikaplan G-18 (PVC) membrane

AllShield BarrierSheet

Innoplan Alu/Therm 60 mm PIR boards

Izoelast Reflex F P5 and Izoself P3 bitumen

Fragmat EPS 150 (W30) 100 mm thick

Roof substrate made from plasterboards, metal corrugated roof and wood pallet

ogkwnE

2.3 Event logging, temperature measurements, ignition source and test
procedure

A timeline of all observed events and phenomena during the flaming phase of the experiment
was compiled to provide a comprehensive overview of the process. Cameras from two
different angles recorded videos, while technicians monitored and documented key
observations.

To assess the extent of the damage, photo and video footage were used throughout the
flaming phase and during dismantling to document the condition of the PV modules,
mounting system and roofing materials.

K-type shielded thermocouples (TCs) were used to measure the temperature development
inside the roof segments. TCs were placed at various depths to assess the penetration of
heat by the fire and the effects on the roof materials during and after combustion.

Precise locations of TCs can be found in Figure 3 and Figure 5 for mid-scale and large-scale
tests, respectively. The numbering of TCs is depicted in Figure 4 and Figure 6 for mid-scale
and large-scale tests, respectively.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 6/46
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Under EPS On EPS

TC1 TCZ TCH TC7

TC3 TC4 TC8 TCOS

TCS TC10

Under the Barriersheet

TC11 TC1Z2

TC13 TC14

TC15

Fi g6Nemer ati on ofscllse ftoestiar ge

2.4 Ignition source

Figure 7 shows schematic representations of the ignition sources, which were wood cribs
made of spruce. Based on prior understanding of fire behaviour in rooftop PV systems, it was
determined that the standard crib size from the ZAG test method was insufficient for ensuring
flame spread beyond the ignition area. An enlarged crib configuration was therefore adopted.

The common crib used in the ZAG test method consists of 26 sticks, each 10 cm long. The
enlarged crib uses 30 sticks, 14 of which are 15 cm long (shown in Figure 7). This
modification increased the total wood mass by approximately 40%. When one enlarged crib
did not ensure sufficient flame spread, two were used.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 8/46
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2.4.1 Calculating the HRR of the wood crib

The crib used in the ZAG test method is designed to produce an HRR of around 15 kW,
equivalent to the HRR of the gas burner in the standard CLC/TR 50670:2016.

A basic HRR estimate follows the SFPE Handbook (5th ed., p. 799) formula:
'OY'¥&Ql 0 0 %¥120001 0.00138 =16.5 [kw ].

w h e r "@is tee heat of combustion number (taken from the SFPE Handbook), and MLR is
the mass loss rate; the used number was determined through internal test runs.

More refined methods to calculate the heat release rate of the wood crib also account for crib
geometry, and two regimes are proposed in the literature® - the fuel-controlled and the
porosity-controlled. The HRR estimates for a wood crib described in the ZAG test method are
as follows (considering the initial mass, the thickness of the sticks, the spacing between the
bars and the height of the crib accordingly):

-HRR( fuel surfacew]control) & 15 [k
-HRR(cri b porositw]control) a 13 [k

Combining all three abovementioned estimates yields a working HRR value of ~15 kW for
the standard wood crib. As the current tests used a 40 percent larger wood crib, and some
even two cribs that each were 40 percent larger than the standard wood crib, it is a very fair
assessment that the HRR in the current tests is larger than 15 kW. As mentioned, simple
algebra cannot be applied, but a 40 percent larger crib might yield around 20 kW and the two
enlarged cribs around 40 kW.

IMc Al lister, S. ; Finney, M. Burning Rates of Wood C
Technol 201671 7HBR27 .( 6ht,t pls7:5/5/ doi-Q oG HY453L 0. 1007/ s10694
The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 9/46
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In addition to all this, the quality of the wood, the drying process, stacking consistency, and
the addition of alcohol for ignition all contribute to uncertainties, affecting the realistic HRR
that the wood cribs used for the tests produce.

2.5 Test procedure

The following steps outline the general experimental procedure.

- ~8mL of i sopr ogppydl iad d owmiotlh iesnpb ashecwpi
which p$actkdnunder the PV module in t
the srtoadl e ted6 tahmedh rSh@al e t est ) .

- The crib is ignited with a |ighter.
- The test was continued until there were
PV installation area.

In the tests, when two cribs were used, they were placed adjacent to each other on the
longer edge. Figure 7 shows all the abovementioned crib variations i nominal crib from ZAG
test method, enlarged version with extended sticks and a stack of two enlarged wood cribs.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 10/46
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3. Results

3.1 Observations during the test
3.1.1 AS-1

The documented observations and events of the AS-1 test are summarised in Table 1. The
test was performed on 29. 05. 2025 with the ambient temperature of 21 AC and humidity of
46%. The most important events are illustrated by photos and video screenshots taken at
certain times during the test. The test was performed with the ignition of two wood cribs.

Tab2@bservationd for test AS

Time (min) | Events

2 Flames went out from the right edge

3 Flames went out from the bottom edge

3-4 Delamination of solar cells from the PV module (over ignition source)

4.5-5 Flames went out from the upper edge

7 Flames went out from the left edge

7.5 The membrane is burning outside the PV module area (from the right
side)

8 The membrane is burning outside of the PV mounting system (after
wind shield)

12 The glass of the PV module shattered

21-22 A few flames left under the PV module only

30 The test finished by extinguishing tiny flames

Flames emerged from the right edge of the PV module at 2 minutes and from the bottom
edge by minute 3. Between minutes 3 and 4, delamination of solar cells was observed above
the position of the ignition source (Figure 8). By 4.5 minutes, flames reached the upper edge,
while at 7 minutes, they extended to the left edge of the module (Figure 9). At 7.5 minutes,
the membrane ignited outside the PV module area, starting from the right side. White smoke,
considered to be water steam, began emerging from beneath the AllShield BarrierSheet
shortly thereafter (Figure 10). At 12 minutes, the PV glass shattered, with the fire largely
contained under the module area (Figure 11). By minutes 211 22, only a few small flames
remained beneath the PV module. The test finished at 30 minutes with the extinguishment of
the final residual flames, while the progression of the fire throughout the test can be seen in
the video snapshots shown in Figure 12 and Figure 13.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 11/46
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Start 5 min

20 min
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3.1.2 AS-2

The documented observations and events of the AS-2 test are summarised in Table 3. The

test was performed on 29. 05. 2025 with the ambient temperature of 20UC and humi di ty
46%. The most important events are illustrated by photos and video screenshots taken at

certain times during the test. The test was performed with the ignition of two wood cribs.

Tab3@bservation® for test AS

Time (min) | Events

1 Sagging of the PV module observed

3,5 Flames from the bottom and the right edge of the PV module
5 Flames went out from of upper edge

6 2 cells of PV module fell down

7-6,5 Fire propagated to the half of the specimen

10 Yellow smoke goes out from the gap between PIR boards
11,5 Flames reached the left edge of the specimen

26 No flames under the PV module

30 Test finished

Deformation of the PV module frame was observed 1 minute into the test, resulting in a
visible gap between the panel and the top of the frame. By 3.5 minutes, flames emerged
from both the bottom and right edges of the PV module. At 5 minutes, flames reached the
upper edge, and two solar cells detached and fell from the module (Figure 14). Between 6.5
and 7 minutes, the fire propagated across approximately half of the specimen. At minute 10,
yellow smoke was seen emerging from the gap between the PIR boards and the AllShield
BarrierSheet - a major difference compared to the first test, where only white steam was
observed (Figure 15). By minute 16, we observe that the damage remained largely confined
beneath the PV module area, with minimal spread beyond it (Figure 16). At minute 26, no
visible flames remained under the PV module. The test finished at 30 minutes, with the
residue flames captured in the video snapshots from the long and short edge perspectives
(Figure 17 and Figure 18).

Overall, the fire development and extent of visible damage were similar to the test AS-1.
However, the appearance of yellow smoke from the PIR boards indicated different
combustion behaviour. Unlike in the first test, the PV glass did not shatter, influencing airflow
and energy dynamics beneath the panel.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 16/46
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3.1.3 AS-3

The documented observations and events of the AS-3 test are summarised in Table 4. The

test was performed on 28. 05. 2025 with the ambient temperature of 20UC and humi di ty
45%. The most important events are illustrated by photos and video screenshots taken at

certain times during the test.

For the first test run, one wood crib (see subsection 2.4) was used as the ignition source.
The fire did not propagate and self-extinguished once the crib burned out. The test was
repeated using two wood cribs after the replacement of materials in the specimen influenced
by the ignition.

Tabd4@bservations -3 o0or the test AS

Time (min) | Events

1% Test

8 | No flame spread

2" Test

6 Flame reached the upper gap between the panels (1%t and 2" PV
panels)

9 Flames are touching (preheating) 2" PV module

10,5-11 Flames under 3 and 4" PV modules

15-16 Flames reached the left edge of the specimen

17 The glass of the 3@ PV module shattered.

18 No flames under the 15t PV module

20,5 The glass of the 4" PV module shattered

22,5-23 No flames under the 4" and 3@ PV modules

24 The glass of the 2" PV module shattered. No flames under the PV
area

In the initial test, no flame spread was observed, and sample self-extinguished after 8
minutes (Figure 19). Damaged parts were exchanged with new materials, and test was
repeated with two wood cribs.

In the second run, flames reached the upper gap between the first and second PV modules
by minute 6. Between minutes 10.5 and 11, flames extended beneath the third and fourth PV
modules (Figure 22). By 15-16 minutes, the fire had reached the left edge of the specimen.
The glass of the third PV module shattered at minute 17, followed by the disappearance of
flames under the first module at minute 18. At 20.5 minutes, the glass of the fourth PV
module shattered. By 23 minutes, no flames remained under the third and fourth modules.
Finally, at minute 24, the glass of the second PV module shattered, with no active flames
observed under the PV area. White steam was observed venting through the AllShield
BarrierSheet, likely due to moisture evaporation (Figure 21).

The test finished after 30 minutes, with the remainder of the fire development captured in the
video snhapshots from the long and short edge perspectives (Figure 23 and Figure 24).

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 20/46
ZAG-001.009-1/v1



448/25-560-1-EN m

Figa®eampl 88FAS st dmreoon ftichrdi Ibasner ebeed/ond t he anMéatofPorhealcri
0505 D6)H

Fig@aOampl LA ger wood crib at the ignition (left) and th
after the i(dmittoiPmn0 5@ ide)f @ 505 DI)D)

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 21/46
ZAG-001.009-1/v1



448/25-560-1-EN

Fig2dsampl 88Waser steam coming fr drmfodrndetid@®ided me mbr ane

Figa2aeampl 8 /A3 aftleasagefr ead 10 mi nut esf raofnttervitehwe (ilgenfitt)i oann d
(rigRho) oPo0BEAE DAIBe T ® J0I DI)D)

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole. 22/46
ZAG-001.009-1/v1



448/25-560-1-EN

10 min

20 min
Fig@2Bxampl 8SAapsh
0505d24d 050G/

o
%l-'-
%)
Q—h
8
N
N O
%3
o
o
8
B3
~
So

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole.
ZAG-001.009-1/v1

15 min

23/46

ttah e



448/25-560-1-EN

Start 5 min

20 min 30 min

Figadseampl 8 AShapshots r he camera pointed
(Fot oP0O5 02D 050@A4d50@B4dD50@H54d050@Zdndd 0505 4d

3.1.4 AS-4

The documented observations and events of the AS-4 test are summarized in Table 5. The

test was performed on 02. 06. 2025 with the ambient temperature of 22 UC and humi di ty
46%. The most important events are illustrated by photos and video screenshots taken at

certain times during the test.
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Tab%@bservations 4o0r the test AS

Time (min) | Events

1st Test

8 | No flame spread

2nd Test

4 Flames went out from the right and the bottom side of the 1St PV
module

5 Flames went out from the upper edge

5-6 5 cells fell down of the 1%t PV module.

6-7 Notice a dense yellow smoke that was released due to PIR
decomposition

8 The flame front reached 2" PV module

11 2" PV module was fully involved in fire. Flame spread under PV
module.

12 Flame front reached the surface under 3™ and 4" module (PV
modules are involved)

17 Flame front over the membrane reached the end of the mounting
system
4™ PV module shattered

23 3" PV module shattered

26 15t PV module shattered

30.5 2"d PV module shattered

40 Test finished

The first test was performed with one wood crib. The test resulted in no fire spread and self-
extinguished within 8 minutes (Figure 25).

Fig2beampl elFASst test wi-tfih reaxstelwdgoudi shéd wi ( RouvoPproahgat
050520)

The damaged materials were replaced, and the test was repeated using two wood cribs
(Figure 26).
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In the second test, flames emerged from the right and bottom edges of the first PV module
by minute 4 and reached the upper edge by minute 5. Between minutes 5 and 6, solar cells
started to delaminate from the first module (Figure 27). Around minutes 6-7, dense yellow
smoke was observed, resulting from the thermal decomposition of PIR insulation at the front
side of the specimen (Figure 28). At minute 8, the flame front reached the second PV module,
which became fully involved in fire by minute 11, including flame spread beneath the module.
By minute 12, fire had reached the area beneath the third and fourth modules. At 17 minutes,
the flame front spread over the membrane and reached the end of the mounting system
(Figure 30). During this period, the fourth PV module shattered, followed by the shattering of
the 3 PV module at minute 23, likely due to thermal shock during cooling (Figure 31). The
first and second modules shattered at 26 and 30.5 minutes, respectively. A combination of
yellow smoke and water steam was also observed on the rear side of the specimen, with
noticeable yellow staining on the AllShield BarrierSheet (Figure 29). The test finished after 40
minutes, with the fire largely contained within the PV array footprint. Additional flame
development is documented in video shapshots from both long and short edge perspectives
(Figure 32 and Figure 33).

. (H ; \

Fig2eseampl ef@ SRconttwbebarger wood cr i s ortiogehitrO okl r
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3.2 Temperature data

The temperature diagrams show the temperature distribution measured on specific roof
layers. The numeration of TCs in the temperature graphs correlates with the TC numerations
on Figure 4 and Figure 6, for mid-scale and large-scale, respectively. The cooling phase was
not recorded. Malfunctioned TCs were excluded from the graphs.

3.2.1 AS-1

Figure 34 shows the temperature distribution across all layers during the AS-1 test. Each
layer is represented by a single colour, using a solid and dashed line for two distinct TCs.
The highest temperature was recorded on TC6, located beneath the AllShield BarrierSheet

directly belowthei gni ti on sour ce, reaching a peak of app
on t he EPS surface i n t he same area, reached
ther mocouples (TC2, TC3, TC5) measured between

under the EPS the farthest from the ignition source, remained at room temperature
throughout the test. This thermal distribution indicates that the most intense heating was
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concentrated in the upper layers directly beneath the ignition source, while deeper
components remained relatively less affected due to limited heat transfer.
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3.2.2 AS-2

Fig@dsampl|l eeTABIper atur e

30

distribution

Figure 35 presents the temperature development during the AS-2 test. Like AS-1,
thermocouples were positioned below and above the EPS layer, as well as directly under the
AllShield BarrierSheet. However, in this case, a PIR insulation layer was installed above the
EPS, adding a second thermal barrier between the ignition source and the deeper layers.

The highest temperature was recorded on TC6, located beneath the AllShield BarrierSheet
ignition
positioned beneath the AllShield BarrierSheet but slightly offset from the ignition point,

and directly below t h e

recor ded

a

ma X i

mum

of

source,

around

those observed in AS-1, indicating more intense heat exposure at the top layer due to the
inclusion of PIR, which prevented the heat from penetrating downward the sample at the
same rate as observed in AS-1.

I n

contrast

al

| ot her

heat propagation during the fire.

The results of the tests refer only to the tested specimens. This report may only be reproduced as a whole.
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over all roo
reaching a peak of
600 AC. These tem
remai ned b

t her mocoupl es
effectively delayed heat transfer to the EPS and underlying roof components. This thermal
profile highlights the important insulating role of the additional PIR layer in limiting downward
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3.2.3 AS-3

The next figures present the temperature development across the three monitored roof
layers during the AS-3 large-scale test: below the EPS layer (Figure 36), on top of the EPS
layer (Figure 37), and beneath the AllShield BarrierSheet (Figure 38). Each graph shows five
thermocouples per layer (TC1-TC5, TC6-TC10, TC11-TC15, respectively), corresponding to
the layout shown in Figure 6.

The highest temperatures were recorded beneath the AllShield BarrierSheet (Figure 38),

where TC14 peaked at approximately 430 AC, follo
in this layer showed moderate heating, with TC13 and TC12 reaching between 100-1 50 AC.

TC15, however, remained close to room temperature throughout the test, which is likely due

to a malfunction or faulty contact during installation.

At the EPS surface level (Figure 37), TC6 and TC7 recorded the highest temperatures, both
reaching approximately 150 AC, indicating notabl
measur ed a | ower peak of about 70 AC, whil e TC
malfunctioned and was excluded from the analysis.

Due to the failure of TC9, which was positioned directly below the ignition source, the

temperature distribution on this layer appears somewhat counterintuitive - temperatures at

the EPS surface seem lower than in the layer below, where TC4 (under the EPS) reached

around 200 AC. However, it is reasonable to ass
would have recorded a temperature higher than
expectations and clarifying the heat gradient through the roof structure.
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In the lowest layer (Figure 36), beneath the EPS, the temperatures remained generally low,
with most thermocouples (TCL-TC3 and TC5) below 60 AC, and

200 ACcC.

of the multi-layer roof structure in delaying heat penetration into deeper components.
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3.24 AS-4

The next figures show the temperature development during the AS-4 test for two monitored
layers: below the EPS insulation (TC1-TC5; Figure 39) and beneath the AllShield
BarrierSheet (TC6-TC10; Figure 40). TC9 malfunctioned during the test and was excluded
from the analysis.

In the upper layer, beneath the AllShield BarrierSheet, TC10 recorded the highest

temperatur e, peaking at approximately 700 AC, f
around 630 AC. TCG6, |l ocated further from the i
about 210 AC. These values refl ect intense heat

closest to the radiant heat.

In contrast, all thermocouples placed under the EPS layer remained at room temperature
throughout the test, indicating that the EPS and barrier system effectively prevented heat
penetration into the deeper roof layers.
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3.3 Damage assessment
3.3.1 AS-1

Visual inspection after the test revealed that most of the fire damage was concentrated
directly beneath the PV modules. As shown in Figure 41, removal of the modules exposed
clear burn patterns, with the most severe degradation occurring in the central area of the
specimen. The membrane exhibited a distinct edge of fire propagation and showed visible
shrinking in areas exposed to elevated temperatures (Figure 42).

Beyond the actively burned zone, the membrane had partially bonded to the AllShield
BarrierSheet due to heat exposure, causing peeling of its top layer during removal (Figure
43). In the underlying layers, the bitumen showed localised delamination where the bottom
side of the AllShield BarrierSheet had adhered to it during the test (Figure 44).

Although the flame did not breach the AllShield BarrierSheet, thermal transfer still affected

deeper components. In several spots, the EPS insulation layer beneath the burned area
melted entirely, with the ful [(Figardd45c @veralihthec k ne s s
barrier system prevented flame penetration, and most of the damage can be attributed to

heat transfer rather than direct flame exposure.

Figdlampl eeCAS-sp@f membrane showing edge of fire propagat
heat expos(uRoet olProi@ha@ls A®lde f @ JM3 A HH)
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3.3.2 AS-2

Post-test inspection revealed how heat and combustion by-products affected the deeper
layers of the specimen, even though flames were contained above the AllShield BarrierSheet.

As shown in Figure 46, removal of the PV modules exposed the burned surface, with visible
degradation directly beneath the module area. The AllShield BarrierSheet layer (Figure 47)
exhibited localised burn-through and gaps between adjacent boards (Figure 48), which may
have facilitated localised heat transfer. Beneath the barrier, the PIR insulation layer showed
the most prominent signs of damage (Figure 49). Close-up views revealed destruction of the
upper aluminium foil and deformation along board edges under the most intense heat
exposure (Figure 50 - left). Outside the main burned area, a yellow-brown, greasy deposit
was left on the PIR surface 8 a residue from some sort of thermal decomposition of PIR
(Figure 50 - right), similar in colour to observed yellow smoke during the test.

A side view of the PIR board joints (Figure 51) highlights how these junctions were affected
by heat. In particular, the central PIR board experienced severe deformation 7 buckling -
(Figure 52), likely due to a combination of thermal stress and mechanical constraint from
anchoring elements. As the heat acted on the anchored points, the board warped
considerably. Below this layer, the bitumen membrane showed no significant thermal
degradation, although the greasy residue from the PIR layer penetrated through the PIR
joints and stained the bitumen locally (Figure 53 - left). The EPS layer also remained mostly
intact, aside from slight discolouration and minor deformation directly beneath the ignition
source (Figure 53 - right; Figure 54). These signs confirm that while the barrier system
prevented flame penetration, heat conduction and the release of volatile compounds from
PIR still caused visible, though limited, damage in the deeper layers.

est with (1 eft) FordRPwie®dswts d( ri ght )
ro 505 A L))
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