Dr Margaret Simonson
Fire Technology, R&D
SP Swediisn National Testing and Research Institute

\\\\\\
»o (¢
@3“0‘1}

:SP:
2L &

Ve .Fo>



SP.SwedishiNationall Testing

a5 -y

=i i i




Bullding Eneray
Technology Technology
= Malerial = Huilding physics
* Siruckores = Healing, wnntilalion

» Woad & zanilalion

Physies

Mechanics & Electrotechnics
 Sirongth o materjaly | EMcirolechnicy : :
= Transporiafien salefy & clectronics % > . = %
= Produed salaty * Elgcirical matroingy - T . L
« Payrizal metrelagy - ™~
* ACOUESCS L O W g -
= EMC . = - d i
;-—F"z;.-‘____-_;_‘_j# ?-—' ...-'ﬁ"'
|~ A4 v " e
« Anatytical Chamistry . ! . e,

* Burface profeciicn - prganic

& comusien
= Lile time

Certification

= Producls

+ Managoment Gystoms
- Dusality




5P re-ﬁ;écﬁr'{d;l oLy

DDDDD



staff 50 at Fire Technology (50% Ré& D)
staff 30 in the Chemical Analysis Lab.
extensive chemical analysis laboratory

v CG/MS, FTIR, Adsorbants, impinger
sampling, TOF-SIMS, TOF-MALDI

extensive fire testing facilities
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—— A New LCA Model to
Establish the Environmental

Cost of Fire Safety.
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Evaluate degree to which
environmental benefits of aflame
retardant counterbalance
environmental cost of production
and use
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. provide picture of the product’s
environmental impact

. ald understanding of conseguences of
human activities

. identify "HOT SPOTS’
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e MoOst countries keep detalled fire statistics
e Variation between sources within a country
and between different countries
— Fire brigades — largefires
— Insurance companies — both large and small
— Europe vs. USA
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Investigate the environmental impact of a

relative to that of a



e 1996 study for DTI by Sambr ook
Resear ch | nternational

e SImilar TV firefrequency
throughout Europe
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o Statisticsvery different from different sources
(eg Sweden, 1994).
— 2500 TV Fires (Insurance Federation)
— 150-250 TV Fires (SEMKO)

o Vallingby study resolved question
— 100 TV Fires/10° TV dlyear, internal ignition

— 65 TV Fires/10° TVslyear, external ignition

— 160 TV Fires/ 10° TVs each year, enclosure NOT
breached
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o US Statistics: 5TV Fires/10°
TVdlyear, essentially minor
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Severity Frequency %

Firerestricted to TV 35

Fire spread beyond 53
TV

Major damage to 5
room

Major damage to 5
dwelling

Building destroyed 2

L CA category #TVsin model
58 minor

full TV
full room
full house

full house

v additional 160 minor TV Fires/10° TVs each year

(Insurance Federation)



Swedish TV
Primary

160 minor, 30% replace
58 minor, 100% replace
88 TV only

8 full room
11 full house

Secondary
4 full house (6 TV only)

-

R

USTV

F
160 minor, 30% replace

5 minor, 100% replace

4 full house (6 TV only) | x
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e TV -freeburn
— Swedish TV
—USTV

e Loungeroom

— Swedish TV in furnished room (2 x)
— USTV in furnished room

\\\\\\
»e

473‘-0

¢
& ?
:SP:
Z &
Fos

WVe.



HRR, t;,, smoke obscuration etc

CO, CO,, HBr, HCI, HCN, NO,
Medium sized HCs, eg., phenol, styrene
PAH (ZIRFERRALIKER)

Cl/Br- dioxins and furans

FR survival fraction (ZMAFIZRFY) ..



CO, CO, IR

O, paramagnetism

HBr, HCI, HCN, NO, FTIR

small/medium organics adsorbents + GC-MS/FID

Sb Impinger bottles + ICP-MS
dibenzodioxinsg/furans

deca-BDE

deca-BB >~ adsorbent + GC-MS

PCB

PAH o



Fire gas duct

Heated ceramic filter

Adsorbents for VOC

PRl

Impinger bottlesfor  Gas dryer Gas volume meter

sampling of HCN (dehydrant) z
—
Pump

Impinger bottles for
sampling of HB',
HCI and Sb

= Tenax adsorbent
= Carbosieve / Carbotrap

= = Heated tubing

1. Heated glass fiber
filter FTIR for

NO , CO,
CO,, HCN
etc.

Gasdryer Gasvolume
(dehydrant) meter

3. XAD-2-
adsorbent

2. Bottle for
condensate

Sampling of VOCs, hydrogene bromide (HBr),
hydrogene chloride (HCI), hydrogene cyanide
(HCN) and Antimony (Sb)

Sampling of PAHs, PCBs, PBBs,
TBBP A, PBDE, dioxins, furans etc.




US TV Test




Bookshelf
80x 41 Corner book
Armchair

shelf
80x 84

Carpet
200 x 200

3 seater

175x 88

Armchair

80 x 84

(All measurements in cm)
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same qualitative ageing and recycling
behaviour for FR(O O O) and
NFR(OOOOOOOO) material

no evidence of deca-BDE(10R &1t #)
migration from sample

no evidence of degredation of deca-
BDE in sample

retention of fire behaviour in FR-HIPS
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e These species are minimised from
controlled combustion (TBDD-equiv.
special case due to allocation
constraints)

e These species are major constituents of
fire gases from flashed-over fires

e NFR TV Involved in morefires
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NFR TV

100 000

FRTV
30 000

NFR TV
80 000

FR TV
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Minor energy difference between FR and NFR alternatives

Fires small source of CO, CO,, NO,...

NFR:FR TV - differences most marked for large organic
species

PAH most significant toxicologically

Full risk analysis must consider risk for death and injury
from fires: In Europe each year from

TV fires according to Sambrook study (may be ca.
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Fire-LCA Model:
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