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The sandwich panel EAME market HUNTSMAN

Europe — Africa — Middle East Enriching lives through innovatior

"PIR

e Current market penetration limited, especially in South Europe

« More demanding processing requirement vs PUR

! Future growth expected as new laminators are designed to process PIRJ

2013 EAME market [PIR]
Lamination of steel faced panels -

/PUR B2 \

 High market penetration in

PUR - B3

specific areas to meet local /
fire legislation PUR B3
_ _ * Majority of current sandwich panels
* Processing requiraiients produced

similar to PUR BRQ

_ « Expected lower share in the
« Can compete with PIR only foreseeable future due to revision of
K for SBI Euroclass / K EN 14509

~
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EN 14509 revision, HUNTSMAN

Reaction to Fire Test (SB|) Enriching lives through innovatior

Wrinkling siress {external face)

-im span 100 MPa
- im span, elevated temperaturs 85 MPa
- at central support 20 MFa

- at central support elevated temperature 75 MFa |

piaa Wrinkling stress (internal face)

anyCo Lid, PO Box 21, B-1050
XYZCo

- at = a0 MFa
03

1 Z34-CPD-D2 M4

- in span 100 MPa

PARN

Reaction to fire: B—s2,d0 (with steel flashing details)

EM 14503 \\

Fd=inl faced Insuiaiing pane! for use in buldings.

Refgrance: KS1000. Insulation: FUR Densny: 35 kgim® Fire resistance: E240: EI 15 (load 1,5 KN} |th ﬂ as h | Nnao

Thicinges: S0mm. Fadngs: Stesl 0.5 mm extamial: 0.4

mm Intemal (EN 10325). Coaling: PYWE. Mass: 12 H

g ’ (protection)
(1 Foofs

External fire performance: Broor or Broosig

Tremal rarsmdance 3,25 wim's
Mecnsnical resistance:
Tensle siengh 0,12 MFa
Shear strengin 0,10 MPa . . . .
Sazoced long t=rm shear sirengih 0,08 AFa Water peErm eabil t!l"- Class C ReVI S I 0 n Of E N 14509
Shear modukes {ooe] 30 MPa - 3
Compresssive sirengih (oore) 0,14 M a Air penm eakbil t!,-': 107w him p b | i h d I A g
Crmep coefficent t = 2000 1 20 u Ishe In u USt
F=iCoaaan 7.0 Water vapour permeabiliy: Impermeabls 20 14
Sending rezistance In fhe span .
- +ym bandimg 2,70 K Airborne Sound insulation: R, (C:5g)
- +ye bending, el=saled t=mperaure 3,50 kN
- -y bending Z,50 ENmim
--ve barding. sievated femoeratiue L7E kN Curakility: Fass — light colours: reflectivity 40-20

EN ISO 11925-2 not

Sending resistance at an itamal soppen

eventrg e erpersas zsoem | N allowed anymore with
--v;b-erul'u:e:-f-mulr'\:-efau': .;.El:l:‘."\'r j Compulsory & External fIaShIng protectlon
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EN 14509 revision: HUNTSMAN

Ignitability test & SBI of no fire rated foams (B3) Enriching lives through innovatior

..until August 2014

(QV . )
LH / \ today: no flashings aliowed
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@) ‘ naked Y s
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: Classification:
@ CLASS F
[t . s ' No SBI allowed
> | with flashing (pfr'ffqrf‘,;lf‘n) <1 /
= | (protection) not aliowed '
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S — GNLY foams WhiCh\
; CIaSS|f|gat|on: pass ignitability
L oe test with naked
é With ... flashings foam accede to
N \ SBI test /
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HUNTSMAN
Fire rated product portfolio Enriching lives through innovatior

- A
FIRepurer 4= INSPIRE

Low, Medium, High
INDEX

- /

20

—_—
]

RN
o

Flame height (cm)
a

Q

fREPURE Low  Mid  High Index

FIREPURE® is a registered trademark of
Huntsman Corporation or an affiliate thereof in
one or more, but not all, countries.
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|
INSPIRE® is a registered tradepiark of Huntsman Corporation —_ = ®
INSPIRE

or an affiliate thereof in one or more, but not all, countries.



| HUNTSMAN
Tec h nic al b ac kg roun d Enriching lives through innovatior

What is Polyurethane (PUR)

R—N=C=0 + R'-OH R—NH-CO-0OR¢ Degradation T
MDI Polyol Urethanz (PUR) 150-200°C

What is Polylsocyanurate (PIR)

R-N=C=0 + R—=OH —» R—NH—CO—OR‘W O i N
MDI Polyol Urethane (PU,D(,\/I CrLIIZI R\‘N/C\‘N/R
—- 3R-N=C=0 — ] |
Degradation T > 270°C B e NN
:
Trimerisation \ Isocyanurate (PW

Isocyanurates are very stable, both thermally and chemically (thanks to the
exagonal structure), have improved fire rating and are more rigid than PUR.
PIR reactiori’is more exothermic than PUR, but needs an higher activation energy.

HUNTSMAN INTERNATIONAL LLC PROPRIETARY AND CONFIDENTIAL INFORMATION Polyurethanes



HUNTSMAN
CO nversion d | St” b u t| on Enriching lives through innovatior

PIR / urethane ratio

R I -
I g fL 8 5 8 8 8
75+
O
High Index PIR %
100 mm panel o 07
3
3 25+ .
—_— -l PP NS NSNS O o =m—== --W
Bottom
Facing
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Mechanism of combustion

HUNTSMAN

Enriching lives through innovatior

[N
/ Direct \ heat flammable 02
attack solid N_e gases oxygen in air
material - ; AN ; »
NAAAAAAAS '_E'L___._ Vv O ; ' LC02
NVAAAAIIA O . 5 H.O
. long-scale-molecules % et * 2
Protection through stiort-chain and small .-
. . ) ad
\physmal barrler/ A
pyrolysis freeM™ and OH™ radicals
break molecules down and
enable reaction with ﬂz
/Decomposition of \ \/
/~ Radical N

Matrix ‘

Less aggressive with
chemically stable

groups

propagation

$

\_Quenched by Halogens/

Huntsman tecinology is designed taking into consideration this mechanism

and maximizing the possibility to pas
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s the most severe fire tests



From small scale to large scale

/ EN ISO 11925-2 \

—

FIREPURE
— e o
INSPIRE

A\

OKI

/ EN 13823 (SBI) \

e
FIREPURE
—
INSPIRE
A\

Bs1dO
Bs2dO
Bs3dO

HUNTSMAN

Enriching lives through innovatior

G\I 1354 (Fire Resistanceh

— e o
INSPIRE
I

80-100 mm: REI-EI30
200 mm: El60

INSRIRE® is a registered trademark of

one or more, but not all, countries.

©

Hunisman Corporation or an affiliate thereof in @
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Huntsman Corporation or an affiliate thereof in

FIREPURE?® is a registered trademark of

one or more, but not all, countries.
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HUNTSMAN

FrO m p an el tO con Stru Ctl on SySteI n Enriching lives through innovatior
50x75x2mm THE CGALV
ANGLE FIXED TO FURNACE
FIXING SCREW THROUGH BLOCKWORK USING SPIKES
ABUTTING PANELS AND SCREWS THROUGH SLOTTED _
AT 150mm CENTRES HOLES 1O PANEL FACE. b.
Ty
- _ INTERNAL // HOT FACE & .
. . ,.--'.' '_ N - e ) - 4 .- - Lo oo . Ié
r-\_ﬂ :: : 2 ‘WAL PANEL [ 7 . WALL PANEL e, PERIMETER——+ “
_ _ - v 7
EYTERNAL /! COLD FACE >
50x50x2mm THK GALV
FIXING SCREW THROUGH ANGLE FIXED TG FURNACE
ABUTTING PANELS BLOCKWORK USING SPIKES
AT 150mm CENTRES %NgESCREWS THROUGH PANEL
ACE.

FIRE RESISTANCE CRITERIA

L.oad Bearing Capacity (R) — only for roof
integrity (E)
Insulation (1)

HUNTSMAN INTERNATIONAL LLC PROPRIETARY AND CONFIDENTIAL INFORMATION Polyurethanes



Resistance to Fire HUNTSMAN

official results Enriching lives through innovatior
INSPIRE’
High Index
)
El 30 with 100 mm wall panel REI 30 witli 100 mm roof panel
(insulation failed @ 41 min) ) (intagrity failed @ 35 min)

tecnalia )

INSPIRE® is a registered trademark of Huntsman Corporation or an
affiliate thereof in one or more, but not all, countries.
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HUNTSMAN

Enriching lives through innovatior

Summary fire properties

FOAM REACTION TO FIRE RESISTANCE TO FIRE
Bs3dO v

FIREPURE' B<2d0 Nov tested yet
INSPIRE Bs2d0 Not tested yet
Low Index
INSPIRE e

. Bs2d0 E 30
LU El 20 (26 min)

. 80-100mm

MRS | Basdo ECIED

L REI 30/ EI 30 (41 min)

what is next?
Huntsiman development never stops!

INSPIRE® is & registered trademark of Huntsman Corporation or an affiliate thereof in one or more, but not all, countries.
FIREPURE® is'a registered trademark of Huntsman Corporation or an affiliate thereof in one or more, but not all, countries
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HUNTSMAN
G RAZI E I Enriching lives through innovatior

Per ulteriori informazioni visitateci allo
stand Huntsman

Domande?

http://www.huntsman.com/insulation
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