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Sample Code Details1  Details2  Details 3
PUR SWP-M1 v

PUR SWP-M2 4

PUR SWP-M3 v

Table 2. PUR SWP samples codes Fire resistance test
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Sample Code M (PUR) A (PIR)
Thickness (mm) 51.2 47.3
Foam density 39.1 41.5
(kg.m®)
Colour Cream Light cream
Application Wall SWP for construction
sites

Table 1.PUR/PIR SWP sample specification

Solss sl 5L (5T ol 55 Caslie gbadi o)
é)}ﬂj)leocm .]Q»w):ﬂ&;ﬂl?bﬁLM JSL:OJW‘ S0
Lf‘l_<>~:--5d)_lg-5'>)'>\ mm wﬂﬁwbuﬁ%eﬁbﬂf
ke Sl aw s e5ke PUR o5 (sl T kg/m?
S oy Ajl{)'}HSl{LS)biJ s L dlasl Jols ) ol

.C,M‘LQQKJEJJLAJJL; w\wd_ﬁw Ji’})
5T e 53 b Bl e glie 550 Ol sy 0 8l e

M SO 5 e e gl Sl s
pS Sose 4 ol Golns sl Bl Ll Y Dl -
2V CM el (5w Y8 B S a5 4L
js&:_gjja‘}wdj)(\“ cm Jj.\_>) J_'l.: J.alSCUJ)\
ol ooV, Lgl.a@ W}QOT;}J;V&A}JJQ



Temperature,[oC}

W 5 (oolass das
ksSs s K PUR SWP-M3 Lya3l 3 LS el

a)}§ QG 6YL M‘)bﬁ) (\ a)Lo..i Ji;},af”) L59L~0‘

STl 53 Caeslie 3 ikl Oles-los o ) K2
1200
1100
1000

@ =N 0 w
< 9 o g
o o o o

o
(=1
o

Maximum Temperature of Standard Curve

=
(=1
o

Avrage Temperature of Standard Curve

o
[=1
o

Minimum Temperature of Standard Curve

n
Qo
o

—=— Test Temperature

-
o
o

o

0 10 20 30 40 50 60 70 80 90
Time, (min)

Fig. 1. Standard time-temperature curve of fire resistance test
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Fig. 2. Scheme of the thermocouples on the unexposed surface
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Fig.3.b. PIR foam test Fig.3. a. PUR foam test
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Specimen
Parameters PUR SWP SWP SWP SWP
foam el s? e s
15 (Test . 30 (Test
durati(on:ZO) 15 (Test duration:20) durati(on:60)
Thickness 48.5 51.2
(mm)
density 39.1 -
(kg.m3)
Ignition 4 4 X v
Ignition of X X X X
filter paper
Fs® > 150 v X X X X
mm
Fire class F E E E E
Table 3. Ignitability test results for PUR SWP-M and its
foam core

1- Edge flame impingement

2- Surface flame impingement

3-Flame tip reaches to 150mm above the flame application
point test

SWP'A a}s'u PIR r}ﬁ RE3) L):’)jf' CA:LJB Q}A)TCLZ: K3 JJJ.?

Specimen
Parameters PIR foam
Flame
exposed . 30 (Test
duration 15 (Test duration:20) duration:60)
(sec)
Thickness 60.2
(mm)
Foam 415
density
(kg.m®)
Ignition v
Ignition of X
filter paper
Fs (60s)> 150 X
mm
Fire class E

Table 4. Ignitability test results for PIR foam
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Fig. 5. Fire Growth Index and Total heat release curves for
PUR SWP-M
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Fig. 6. Smoke Growth Index and Total smokee release
curves for PUR SWP-M
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PIR SWP-A
Fire test Parameter PUR SWP-M  PIR SWP-A
method
EN 13823/ Thickness 515 60.1
ISIRI (mm)
11621 Surface 8.4 7.5
density
(kg/m?)
FIGRA0.2MJ 95.7 29.4
(wr/s)
FIGRA0.4MJ 95.7 21.9
(Wr/s)
THR600s 9.3 3.1
(MJ)
LFSet - -
SMOGRA 20.7 6.2
TSP600s 187.5 86.8
(m?)
FDP? - -
EN ISO Fs (60s)> X X
11925-2 150 mm
ISIRI Ignition of x x
7271-4 filter paper
Table 5. Reaction to fire tests results for PUR SWP-M
and PIR SWP-A

1-  LFSedge: Lateral flame spread on the long
specimen wing and reaching the far edge of the long
wing at height between 500mm and 1000mm

2-  Flaming particles or droplets out of burner border
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PUR SWP-A
Specimen code Integrity Insulation fail time
failure time (min)
(min)

PUR SWP- M1 25 9

PUR SWP- M2 63 11

PUR SWP- M3 55 11

PUR SWP- A 11 Until end of test

(12min) insulation
was not failed

Table 7. Fire resistance test results for PUR SWP-M and PIR
SWP-A
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PUR SWP-A
Sample Code  Flaming Smoke Reaction
droplets production to Fire
class class class
PUR SWP-M C s2 do
Fire class C-s2,d0
PIR SWP-A B s2 do
Fire class B -s2,d0
Table 6. Reaction to fire class for PUR SWP-M and PUR
SWP-A
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Fig. 9. Time- Temperature curve for PUR SWP-M2 during fire
resistance test
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Fig. 7. PUR SWP-M1 during fire resistance test
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Fig. 8. Time-Temperature curve for PUR SWP-M1 during
fire resistance test
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Fig. 11. Unexposed
surface PIR SWP-M3 after
test
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Abstract

Metal faced Polyurethane/Polyisocyanurate sandwich panels are used in construction sites and
temporary accommodation especially after destructive events such as flooding and earthquake, that
a clear example was the temporary settlement of earthquake victims after earthquake occurrence in
the Kermanshah province at November 2017. However, flammability of polyurethane foam core of
these panels and the higher risk of fire in these types of buildings, highlight the importance of
assessing fire performance of these panels.In this study, fire performance of several types of metal
faced sandwich panels with PUR/PIR foam core produced in the country, was evaluated by reaction
to fire and fire resistance tests. The reaction to fire behavior of foams was also evaluated separately.
The results showed that the polyurethane foam was not fire retarded and met reaction to fire class F;
but the poly-isocyanurate foam depicted a better fire behavior and met fire class E. Fire resistance
tests were performed on common types of sandwich panels in the temporary buildings with two
different execution details including a steel sheet fixed to the joint position in the panels and the
other, fireproof paint and their fire performance was compared to unprotected panel. According to
the results, deformation of the joint in sandwich panel is the main disadvantage and it is very
critical in real fire due to flame spread through the joints which is critical in a real fire incident,
when evacuating the occupants and acting fire brigades. Hence, protection of the joints by insertion
of a protective sheet, increases fire resistance and improves the integrity by increasing the time by
40 minutes compared to the unprotected panel. Finally, fire safety recommendations were provided
for the safe use of these panels in temporary buildings.

Keywords: Polyurethane Sandwich panel, construction sites, fire performance, earthquake, fire
resistance, reaction to fire, temporary buildings
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