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Extensive roof damage occurred at this
plant when fire spread over exposed
foamed polyurethane that had been
sprayed under the roof.

panel construction. The interior surfaces
of these walls were covered with
expanded polystyrene with a fiberglass
reinforced plastic facing; interior partitions
were the same.

There were additional factors. Automatic
sprinkler protection had been recom-
mended, but none had been installed.
As an alternative, it was recommended
that a thermal barrier be placed over the
plastic wall panels; none had been

installed. The building had no windows,
so access for firefighters and their hose
streams was severely obstructed. The
lack of such openings also helped
confine the heat and smoke; combustible
ductwork provided a means for fire and
dense smoke to spread from one floor
to another. As a result, the operations in
the building — food processing and
food storage — were heavily damaged
by heat, water from hose streams, and
the dense smoke given off by the
burning plastics.

The Good and the Bad
Advantages

While many plastics can be produced
in expanded or foamed form, poly-
urethane, the related polyisocyanurate,
and polystyrene have been most widely
used as commercial products. Generally,
they offer high insulating values and
hence help control operating costs in
facilities where maintaining a stable
interior environment is important.
Refrigerated food processing and storage
is the most common occupancy that
uses foamed plastic insulation.

Foamed plastics are economical, durable
and relatively easy to fabricate and
install. The material resists damage by
corrosion, water and organisms. Products
covered with plastic facings are easy to
keep clean. Their light weight provides
economy in shipping and handling.

Disadvantages

Whether formulated as fire retardant or
not, foamed polyurethane and extruded
or expanded polystyrene will burn.

Polyurethane may have a low flame-
spread rating by the American Society
for Testing Materials (ASTM) E-84
Steiner Tunnel Test. But this test involves
a low energy ignition source and tests
products in the horizontal position
only. Polyurethane will decompose at
approximately 450°F (230°C) and ignite
somewhere in the range of 600°F to
700°F (315°C to 370°C). Dense, acrid
smoke is given off and flames may race

across the material’s surface. Large-scale
tests by Factory Mutual Research
Corporation (FMRC) have shown that
the addition of fire-retardant additives
may not significantly change

B8 polyurethane’s performance under

~ | realistic fire conditions.

Polystyrene melis at below 400°F
(205°C). It has a low flame-spread rating
according to the E-84 test method
because of its tendency to shrink away
from a small heat source. In a more
realistic, larger fire involving building
contents the material will burn intensely,

surface. Heat content has been found

==
to approximate 18,000 Etu er ounﬂ
EE:OOO EiEEEE Which algproacﬁes the
heat content of gasoline. Also, the
material wi met&ﬁ\{_ﬁL ]||:
flammable Tiquid, with a flash point of
800'F (425 C). As it DUNs, It generates

d aense, DIAckK SMoke, leaving ol
particles on exposed surfaces.

Smoke damage from burning foamed
plastics can ée especially severe in
some settings, exceeamg Tire damage.
Operations that are especially susceptiBIe
include food and pharmaceutical
processing and storage, medical research
and diagnostic laboratories, semicon-
ductor fabrication and storage, and
electronic equipment such as computers.
Also, dense smoke during a fire will
complicate manual firefighting efforts.

First Awareness of the Hazard

The fire hazard of foamed or expanded
plastics was first realized after these
products (primarily polyurethane)
appeared in flexible form as cushioning
in upholstered furniture, bedding,
automobiles, carpeting, and packaging.
Losses and FMRC's large-scale tests
revealed a severe fire threat: rapid
flame spread, burrowing fire, high heat

release, and dense smoke; polystyrene
was also observed to melt ;Lna Burn ke
a HammaEle I ma. Ks a resul 2 FMVIRC
aeve|0pea sateguards based on strong

automatic sprinkler protection.
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But as FMRC was resolving this threat
to industry, a new threat appeared in the
form of foamed plastics used as building
insulation. These were first used as insu-
lation under floor slabs, and later began
appearing on walls and ceilings as a
sprayed-on product or as board stock.
Early products were untreated and easily

ignited, and had rapid flame spread.

As the varieties and uses of plastics
were accelerating, the fire hazard they
introduced was being publicized by
FMRC. In the first edition of the

authored by a number of FMRC fire
protection engineering specialists in
the late 1950s, a chapter on plastics
pointed out their combustibility and
noted the availability of newly developed
foamed plastics. A chapter on refriger-
ated storage discussed only corkboard
and glass fiber for use as insulation.

Several years later, the second edition
noted the growing use of foamed plas-
tics as a building material — especially
in refrigerated storage occupancies —
their combustibility characteristics, and
the need for protection by automatic
sprinklers and by covering the insula-
tion with a thermal barrier such as
cement plaster.

Already, FMRC was declaring: “Fire
tests should be significant. Those simu-
lating actual use conditions are most
informative and desirable. Small-scale
bench tests are least desirable and
frequently misleading.” This judgment
was firmly based on FMRC's early
large-scale test results that illustrated
the unsuitability of small-scale tests.
These findings also contributed to
action taken by the U.S. Federal Trade
Commission to stop the use of such
terms as “noncombustible” and “self-
extinguishing” and to have foamed
plastics labeled as having an inherent
fire hazard.

Where could industry turn for a reliable
source of information to aid in selecting
less fire-hazardous products?
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Assessing the Product

Through continuing research and a steady schedule of Approval testing as
specified under Approval Standard 4880, FMRC recommends costeffective
and fire-safe products to groge? gwners, contractors and architects througnout
the world. Over the years, product testing has W
manutacturers of these products because of FMRC's determination to develop
realistic tests that are smaller, less expensive and have shorter turnaround times.

Large-scale assessment

FMRC designed a test procedure, the Corner Test, to simulate actual fire
conditions where two walls and the ceiling abut each other. This is a configu-
ration of three intersecting surfaces where heat conduction, radiation and
convection may contribute to a self-sustaining fire, depending on the product.
The test structure consists of two free-standing steel-frame walls joined in an
L-shaped assembly, over which there is a bar-joisted ceiling/roof framework
with a corrugated steel ceiling.

FMRC’s 50-ft
Corner Test
from start to
finish







