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INTRODUCTI

1 Scope

ON

1.1 The purpose of this test method is to determine the ability of foamed plastics and products containing
foamed plastics used for decorative purposes to resist rapid heat release when subjected to a flaming
ignition source.

1.2 This test method is intended to apply to foamed plastics, and products containing foamed plastics, to
be used for the following decorative purposes:

a) Typical open-ceiling, portable exhibit booth constructions incorporating manufactured panels.

b) Individual, manufactured decorative objects such as, but not limited to, manneq\Lins, murals,

and

c) T
1.3 This test
other fire con|

of smoke pro

1.4 Appropri
relative to the

1.5 A produd

from those c¢vered by the requirements in this standard, and that involve a risk of fire, eled
sons shall be evaluated using thesappropriate additional component and

injury to per
requirements
by the intent
systems conf
this standard
conformance

2 General

2.1 When a
value is the 1

2.2 The term

ditions or the contribution of foamed plastics to a developing-fire condition. Als
duced and the toxicity of the products of combustion are(not measured.

igns.
eater, motion picture, and television stage settings, with or without horizontal

method does not provide information concerning the fire perfermance of foam

physical and chemical properties of the foamed\plastics used.
t that contains features, characteristics, cofponents, materials, or systems ne
as determined necessary to maintair the acceptable level of safety as origina
of this standard. A product whose features, characteristics, components,

ict with specific requirementsior provisions of this standard cannot be judged t

with the methods employéd for development, revision, and implementation of

value for measurement is followed by a value in other units in parentheses, t
equirement.

"foamed plastics” used in these requirements includes materials containing fog

projections.

ed plastics in

D, the density

hte identifications and examinations shall be congucted to provide additional information

w or different
tric shock, or
end-product
ly anticipated
materials, or
b comply with

Where considered appropriate, revision of requirements shall be proposed and adopted in

his standard.

he first stated

med plastics.
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PERFORMANCE
3 General

3.1 Per the specifications in Calculations, Section 8, the rate of heat release of each test specimen shall
be as specified in Table 3.1.

Table 3.1
Rate of heat release

Product type Maximum allowable rate of heat release
a) Exhibit bgeth-cerstructions 100-kiHewatts
b) Decorative objects 150 kilowatts
c) Theater, notion picture, and television stage settings 100 kilowatts

3.2 A report of the test results is to be prepared as specified in Report (General),”Section 9.
4 Test Equigment
4.1 General
4.1.1 The te$t equipment is to consist of the following components:

a) Alwood crib ignition source;

b) Alcollection hood and exhaust duct;

c) Velocity and temperature measuring ifstruments;

d) Gps sampling and oxygen analysis’equipment;

e) Aldata acquisition systemy;-and

f) PHotographic and videg equipment.
4.1.2 The bdilding in which ‘the tests are conducted is to have vents for the discharge of the combustion

products and|have proviSiens for fresh air intake so that no oxygen-deficient air is introduceg into the test
configuration|during thé test.
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4.2 Wood crib ignition source

4.2.1 The ignition source for the test is to consist of a 340 +15 g (0.75 +0.03 Ib) wood crib and 20 +1 g
(0.04 +£0.002 Ib) of wood excelsior placed in the interior cavity of the crib. The wood crib is to consist of

the following:

a) 12.7 by 12.7 by 76.2 mm (1/2 by 1/2 by 3 inch) long sticks of Yellow Poplar species lumber.

Forty sticks are to form the bottom section and twenty are to form the top section.

b) Wood adhesive capable of being used for purposes of assembling the crib.

The wood excelsior is to consist of finely shredded SPF grade lumber.

4.2.2 The crib is to be assembled as shown in Figure 4.1. Two sticks are to be used(n-epch row. The

sticks in eac?{ row are to be parallel to one another and at right angles to the sticks-in.the

adjacent row.

The sticks arg to be glued together at points of contact with adhesive. The top ctib Sectior] is to rest on
the center of [the bottom crib section. No glue is to be used to secure the two sections together.

inches)

254 mm (10 inches)

Figure 4.1
Wood crib details
463 mm;lA 127 mm ) \ 463 mm
C(2-1/2 | (5 inches)\ | (2-1/2

(3 inches)

(3 inches)

(3 inches)

Nom. 12.7 mm (1/2 inch) by 12.7 mm (1/2 inch)
by 76 mm (3 inches) Long Yellow Poplar Sticks
Assembled With Glue

S3592A

4.2.3 The wood crib and excelsior are to be conditioned at 49 +5.5°C (120 +10°F) and 20 +5 percent
relative humidity until constant weight is achieved.
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4.3 Collection hood and exhaust duct

4.3.1 The hood is to be installed centrally above the test specimen. The face dimensions of the hood are
to be at least 2.4 by 2.4 m (8 by 8 feet) and the depth is to be at least 1.07 m (3.5 feet). The hood is to
exhaust into a plenum having a 0.9 by 0.9 m (3 by 3 foot) cross section. The distance between the lower
edge of the hood and the floor is to be 1.8 — 3 m (6 — 10 feet). The system is shown in Figure 4.2.

Figure 4.2
Collection hood and exhaust duct

NOMINAL 406 mm (16 inches) DIAMETER PLENUM
STEEL DUCT

BLOWER AND INSTRUMENTATION
R
LOCATED DOWNSTREAM IN DUCT

STEEL COLLECTION/EXHAYUST HOOD/I

S3545pC

4.3.2 The exhaust duct is to.be connected to the plenum. The duct is to run horizontally|in length (10
diameters) dgpwnstream from-the last turn or restriction prior to the location of instrumentation to provide
for a fully deVeloped gasiflow. Mixing vanes are to be provided in the duct when concentration gradients
are determingd to exist.{The outlet of the exhaust duct is to be connected to an exhaust plenjim containing
smoke abatement.equipment.

4.3.3 The exhaust system is to have sufficient draft to collect all products of combustion developed by the
burning sample. The exhaust flow is to be variable from 0.47 — 2.35 m3/s (1000 — 5000 cubic feet per
minute).

4.3.4 An alternative hood and exhaust system design is capable of being used when it has been shown
to produce equivalent results. Equivalency is demonstrated when the requirements specified in Calibration
of Equipment, Section 5, have been met.
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4.4 Velocity and temperature measuring instruments

4.4.1 The velocity in the exhaust duct is to be determined by measuring the differential pressure in the
flow path with a bi-directional probe connected to an electronic pressure gauge or an equivalent
measuring system. The probe is to consist of a stainless steel cylinder with a solid diaphragm in the center
which divides the probe into two chambers. The probe is to be 44 mm (1.75 inches) long with a 22 mm
(0.87 inch) inside diameter. The pressure taps on either side of the diaphragm are to support the probe.
The bi-directional probe is shown in Figure 4.3.

4.4.2 The ax

downstream from the-astturn in the duct. The pressure taps are to be connected to a pressu

having a min

Figure 4.3
Bi-directional probe

Variable length
support tubes
(104P Instrument)

7.26 mm

(0.286 inch) " ‘
NN N
4.70 mm
(0.185 inch) ]
Weld
‘ A7 1.83 mm
— | ——
D * (0.072
' inch)

=]

0.91 mm (0.036 inch)
S35948

is of the pfobe is to be located at the centerline of the duct a minimum of

mum.resolution of 0.25 Pa (0.001 inch H,0).

4.4.3 The te

erature of the exhaust gas is to be measured upstream 152 mm (6 inches) f

10 diameters
re transducer

om the probe

and at the centerline of the duct with a No. 28 gauge Type K thermocouple having an inconel sheath.
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4.5 Gas sampling and oxygen analysis equipment

4.5.1 A stainless steel gas sampling tube is to be located 10 diameters downstream from the last turn in
the duct, to obtain a continuously flowing sample for determining the oxygen concentration of the exhaust
gas as a function of time. A suitable filter and a cold trap are to be placed in line ahead of the analyzer
to remove particulates and water. The oxygen analyzer?® is to be capable of measuring the oxygen
concentration in the range from 0 to 21 percent with a precision of £0.005 percent oxygen concentration.
The signal from the oxygen analyzer is to be within 10 percent of its final value within 30 seconds after
introducing a step change in the composition of the gas stream flowing past the inlet to the gas sampling

tube.

aAn analyzer capable of being used for this purpose is Siemens Oxymat 5F Type Oxygen Analyzer or its

equivalent.
4.6 Data acd
4.6.1 A digita
pressure gay
system are tq

4.7 Photogra

4.7.1 A still
performance

4.8 Weight n
4.8.1 For th
continuously

measuring de

4.8.2 The we

a capacity sufficient to record the weight of the test specimen and a precision sufficient

weight to the

uisition
|| data acquisition system is to be used to collect and record oxygen.analyzer m

ge measurements, and temperature measurements. The speed, and capacit|
be sufficient to collect the data at 5 second or less intervals:

phic and video equipment

camera, camera video equipment, or both are 40“be used to record the t
throughout each test.

heasuring system (optional)

a}

optional determination of weight 40ss, a weight measuring system may
record the weight of the sample_during each test. The system is to consis
vice and a noncombustible platform on which the test specimen is mounted.

ight measuring device is-te-incorporate a steel frame and load cells. The dev

nearest 45 g (0.1 peund).

Pasurements,
y of the data

bSt specimen

be used to
[ of a weight

ce is to have
to record the
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5 Calibration of Equipment
5.1 Heat release rate calibration

5.1.1 The heat release measurement instrumentation located in the exhaust duct is to be calibrated by
burning propane or methane gas, and comparing the heat release rates measured from oxygen
consumption and those calculated from the metered gas input. The value for effective heat of combustion
is 50.0 MJ/kg for methane and 46.5 MJ/kg for propane. The calibration burner is to be placed in the same
location that the specimen is to be placed during the test.

5.1.2 The calibration burner is to be a non-premixed diffusion burner. A suitable calibration burner is a
sand diffusion burner with a 0.3 m by 0.3 m (12 inch by 12 inch) top surface and a 0.15 m (6 inch) depth.

5.1.3 The he
heat release
used.

5.1.4 Oxyge
to burner ign

correspondin
best-fit curve

in which:
Yis
Csis
X is

This equatior

actual heat rg
Rate Calcula

comply with the requirements.

5.1.5 The d¢
the test. The
the analyzer

at release measurement instrumentation is to be calibrated at a minimum afthr
rates based upon metered gas input. Heat release rates of 50, 100, and\150

) consumption measurements are to be made at 5-second intervals-starting 60
tion. The measured oxygen consumption at each gas inputeyvel is to be recg
) rate of heat release calculations compared with the theorgtieal rate values. A |
is to be determined for each gas input level using the, following equation:

Y=CfX

he theoretical heat release rate (kW),
the calorimeter calibration factor calculated by least squares regression analy:
he measured heat release rate (kW).
is then to be employed to adjust the heat release rate measured during testing

lease rate. The formula for calculating the rate of heat release is specified in
ions, Section 8..The C; value must be in the range of 0.8 to 1.20 in order for

lay time-of.the oxygen analyzer is to be determined at the flow velocities to bg
burnenis‘to be ignited, allowed to reach steady state, and then turned off. The
s t0\be determined as the time difference between the time when steady state

ee theoretical
W should be

seconds prior
rded and the
past squares,

5is, and

to obtain the
Heat Release
he system to

e used during
delay time of
of the burner

is reached arf

d'the time when the analyzer reading reaches 90 percent of the final reading. T

he delay time

is to be used

to time-shift all subsequent readings.
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5.2 Pretest calibration

5.2.1 The oxygen analyzer is to be zeroed and spanned prior to the start of each day of testing. The
analyzer is zeroed by introducing 100 percent nitrogen gas to the instrument at the same pressure and
flow rate as set for sample gases. The analyzer is spanned by introducing ambient duct air via the sample
probe and adjusting the span to 20.95 percent oxygen. The spanning and zeroing process is to be
continued until adjustment-free accuracy is obtained. Following zeroing and spanning, linearity of the
analyzer response curve is to be verified by introducing bottled gas of a known oxygen concentration (for
example, 19 percent oxygen) to the analyzer. The delay time of the analyzer is to be checked by
introducing ambient duct air to the analyzer and noting the time the analyzer readings reach 90 percent
of the final reading.

6 Test Confifuration
6.1 General

6.1.1 The tept samples are to be representative of the construction to be ipvestigated with regard to
components pnd design.

6.2 Exhibit bpoth sample preparation

6.2.1 Foamed plastic panels intended for exhibit booth constructiof are to be constructed|into a 2.4 by
2.4 m (8 by 8 foot) rear wall section and two 1.8 m (6 foot) long by 2.4 m (8 foot) high sidg¢wall sections
to encompass a 4.5 m? (48 foot square) floor area as shown ‘in Figure 6.1. The booth i$ to be of an
open-top, open-front assembly. The foamed plastic panels‘are to be mechanically fastened o 50.8 mm (2
inch) angle irpn framework using machine screws and 508 mm flat steel washers, as shown(in Figure 6.2,
and using the spacings as shown in Figures 6.3 and 6.4.
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Figure 6.1
Exhibit booth test configuration
1.8 m 1.8 m
(6 feet) Y |~ (6 feet)
2.4 m
T
(8 feet)
2.4 m
(8 feet)
Wood Crib Located R
S$3595A 25 mm (1 inch) Erom Walls
Figure 6.2
Exhibit booth material fastening technique
51 by [T mm
(2 by [2 inch)
Steel |Angle 51 mm (2 jnch)
Flat Steel Washer
Wing Nut y — —Machime—Screw

\— Foamed Plastic Panel

S3596A
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Figure 6.3
Exhibit booth backwall - typical mounting technique

I: 0.3 m (12 inches) 0.3 m (12 inches) :l

N
0.6 m (24 inches) 0.C. 5 8
‘ &
|
(@] o o o— f
o
o
n o o o o— >z
3 X
C) 3
= =2
@ @®
3 ) ) ) o— g
o
o
o o (e} o—
I% 2.4 m (8 feet) 4—| ~ T
N o
5 W
(2]
a3
S3597A o,

Figure 6.4
Exhibit booth sidewall ={ypical mounting technique

- 18 m (6 feet) -==]
3
€ S b= |— —— ——— 0.3 m
2 0.6 m 12 inch
g - (24 inches) (12 inches)
3 oc,
S e e
el
R |
— 2]
- (O]
6 5 |\
£ 2 11 o o o
Z <09
N o
2 Y
< 1S ]\_ O O O
o
l V_ @) O O

L 0.3 m (12 inches)

S35988B
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6.3 Decorative object sample preparation

6.3.1 Foamed plastics intended for use in the manufacture of individual, irregular-shaped objects such as,
but not limited to, mannequins and other such objects used for display purposes are to be tested in the
size and shape intended for use. See Figure 6.5 for test configuration details.

Figure 6.5
Irregular shape — decorative object test configuration

S$3599

6.3.2 Foamed plastics intended-for use in the manufacture of objects that are planar in nafure, such as,
but not limitedl to, murals, wallthangings, and signs, are to be tested in the thickness and siz¢ intended for
use. Objects |ntended to exceed width and height dimensions of 1.2 and 2.4 m (4 and 8 feet)| respectively,
are to be tesfed in maximum width and height dimensions of 1.2 and 2.4 meters. The spedimen is to be
mechanically|supported.on edge in such a manner that the support system does not interferg with the fire
performance |of the_spécimen. See Figure 6.6 for test configuration details.
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Figure 6.6
Planar-shaped object test configuration

—Wood Crib Located At
Center Of Base Spaced
24 m 25 mm (1 inch) In Front
(8 feet) Of Object

1.2 m
(4 feet)

S3600A

6.4 Theater,|motion picture, and television stage sefting sample preparation

6.4.1 Foamed plastic intended for use in the construction of theater, motion picture, and television stage
settings such|as, but not limited to, simulated.backdrops, boulders, mountains, and caves shall be formed
into 50.8-m (2-inch) thick panels and assembled into an open-front room with two side wallg, a back wall,
and ceiling, meeting at 90-degree angles'in the corners. The interior dimensions of the room|are to be 1.5
by 1.5 by 1.5 m (5 by 5 by 5 feet). See Figure 6.7 for test configuration details.
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