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Standard Test Method for
Room Fire Test of Wall and Ceiling Materials and
H 1
Assemblies
This standard is issued under the fixed designation E 2257; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 1.7 The values stated in Sl units are to be regarded as the
1.1 This is a fire-test-response standard. standard. The units given in parentheses are for information

1.2 This test method is intended to evaluate, under specifie@i”'y- .
fire-exposure conditions, the contribution to room fire growth 1.8 The text of this standard references notes and footnotes

provided by wall or ceiling materials and assemblies, or bothWhich provide explanatory information. These notes and foot-
The method is not intended to evaluate the fire endurance dfotes (excluding those in figures) shall not be considered as
assemblies or fires originating in the wall assembly. Theg'€quirements of the standard. _
method provides a means to evaluate the effectiveness of 1.9 This standard is used to measure and describe the
thermal barriers in restricting the contribution of combustibler€Sponse of materials, products, or assemblies to heat and flame

materials in the wall assembly to fire growth in a room fire. under controlled conditions, but does not by itself incorporate
1.3 This test method, simulating a fire in the corner of a@ll factors required for fire-hazard or fire-risk assessment of the

2420 by 3630 mm (8 by 12 ft) room containing a single openMaterials, products, or assemblies under actual fire conditions.
doorway, provides a means to evaluate the relative perfor- 1.10 This standard does not purport to address all of the
mance of specified wall and ceiling materials or assemblie§afety concerns, if any, associated with its use. It is the
when they are used together in the same relationship within ai¢SPonsibility of the user of this standard to establish appro-
enclosure, and simulating the manner in which they will bePriate safety and health practices and determine the applica-
used. bility of regulatory limitations prior to use.

1.4 This test method is intended to evaluate the contributio
to fire growth provided by a surface product using a specifie
ignition source. It shall, however, be noted that the type, 2:1 ASTM Standards: _ o
position and heat output of the ignition source will consider- E 84 Test Method for Surface Burning Characteristics of

ably influence fire growth. The thermal exposure conditions _Building Material$ _ o _
from the ignition source specified in this method will resultin  E 136 Test Method for Behavior of Materials in a Vertical
flashover during the 20 min duration for many common finish _Tube Furnace at 750°C _
materials, in particular if specimens are mounted on the walls E 603 Guide for Room Fire Experimefits .
and the ceiling (standard configuration). E _2067 Practice for Full-Scale Oxygen Consumption Calo-
1.5 This test method provides a means for evaluating wall _fimetry Fire Test$
and ceiling finish materials and assemblies, including panels, 2-2 1SO Standards: _ _ _
tiles, boards, sprayed or brushed coatings, etc. This test method!SQ 9705 Fire Tests—Reaction to Fire—Room Fire Test
is not intended to evaluate flooring materials or furnishings. SO 13943 Fire Safety—Vocabulary
1.6 This method shall be used in conjunction with Guide 2-3 NFPA Standards: .
E 603, which covers instrumentation and the general effect of NFPA 265 Standard Method of Tests for Evaluating Room
various parameters, and Guide E 2067, which deals with Fire Growth Contribution of Textile Wall Coveringjs
full-scale oxygen consumption calorimetry.

. Referenced Documents

2 Annual Book of ASTM Standardgol 04.07.
1 This test method is under the jurisdiction of ASTM Committee EO5 on Fire  * Available from International Organization for Standardization (ISO), 1 rue de
Standards and is the direct responsibility of Subcommittee E05.13 on Large Scakarembé, Case postale 56, CH-1211, Geneva 20, Switzerland.
Fire Tests. 4 Available from National Fire Protection Association (NFPA), 1 Batterymarch
Current edition approved May 10, 2003. Published July 2003. Park, Quincy, MA 02269-9101.
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NFPA 286 Standard Method of Tests for Evaluating Contri-conditions in an enclosure. The test indicates the maximum
bution of Wall and Ceiling Interior Finish to Room Fire extent of fire growth in a room, the rate of heat release, and if

Growth they occur, the time to flashover, and the time to flame
extension beyond the doorway following flashover. It deter-
3. Terminology mines the extent to which the wall and ceiling materials or

3.1 Definitions—For definitions of terms used in this stan- assemblies contribute to fire growth in a room and the potential
dard, see Terminology E 176 and ISO 13943. In case ofor fire spread beyond the room, under the particular conditions
conflict, the definitions given in Terminology E 176 shall simulated. It does not measure the contribution of the room

prevail. contents. (See Appendix X1, Commentary.)
3.1.1 assemblyn—a unit or structure composed of a com- ) . ) ) ) )
bination of materials or products, or both E176 Note 1—Time to flashover is defined herein as either the time when the

3.1.2 flash th id t itiont tat f total radiant flux onto the floor exceeds 20 kWAior the average temperature
-1.< Tlashovey n—ihe rapid transiionto a state ot total ¢ o upper hot gas layer reaches 600°C (1100°F) or flames exit the

surface involvement in a fire of combustible materials withingoonway or spontaneous ignition of a paper target on the floor occurs. The
an enclosure. E 176  spontaneous ignition of a crumpled single sheet of newspaper placed on
3.1.3 heat flux n—heat transfer to a surface per unit area,the floor 0.9 m (3 ft) out from the center of the rear wall provides a visual
per unit time. E 176 indication of flashover.
3.1.4 heat release rate n—the heat evolved from the
specimen per unit time. E 176
3.1.5 optical density of smoke—a measure of the attenu-

5.1.1 The potential for the spread of fire to other objects in
the room, remote from the ignition source, is evaluated by
measurements ofa) the total heat flux incident on the center

Q o
logarithm of the ratio of the incident flux,, to the transmitted Btthe floor, andf) a characteristic upper level gas temperature

flux, 1. E 176 in the room.

3.1.6 oxygen consumption principle—the expression of 5.1.2 The p_ot_en_tial for the spread of fire to objects outside
the relationship between the mass of oxygen consumed durirf§€ room of origin is evgluated by the measurement of the rate
combustion and the heat released. E176 Of heat release of the fire.

3.1.7 smoke n—the airborne solid and liquid particulates  5.1.3 Measurements of the rate of production of carbon
and gases evolved when a material undergoes pyrolysis @nonoxide, carbon dioxide, and visible smoke are taken.

combustion. E 176 5.1.4 The overall performance of the test specimen is
3.1.8 smoke obscuratigm—reduction of light transmission  visually documented by full-color photographic records. Video

by smoke as measured by light attenuation. E176 taping of the complete fire test is an acceptable alternative to
3.2 Definitions of Terms Specific to This Standard: the photographic record. Such records show when each area of

3.2.1 specimen n—representative piece of the product, the test specimen becomes involved in the fire.
which is to be tested together with any substrate or treatment. g 5 |, this procedure, the specimens are subjected to a

specific set of laboratory fire test exposure conditions. If

4. Summary of Test Method different test conditions are substituted or the anticipated

4.1 This method uses a gas burner to produce a diffusioand-use conditions are changed, it is not known whether it is

flame in contact with the walls and ceiling in the corner of apossible by use of this test to predict changes in the perfor-
2420 by 3630 by 2420 mm (8 by 12 by 8 ft) high room. The mance characteristics measured. Therefore, the results are

burner produces a prescribed net rate of heat output of 100 kWtrictly valid only for the fire test exposure conditions de-
(5690 Btu/min) during the first 10 min, followed by 300 kW scribed in this procedure.

(17 060 Btu/min) during the next 10 min. The contribution of

the wall and ceiling materials or assemblies to fire growth iss |gnition Source

measured in terms of the time history of the incident heat flux L )
on the center of the floor, the time history of the temperature of 6-1 The ignition source for the test shall be a gas burner with
the gases in the upper part of the room, the time to flashovef Nominal 170 by 170 mm (6.7 by 6.7 in.) porous top surface
and the rate of heat release. The test is conducted with natur@i @ refractory material, as shown in Fig. 1.

ventilation to the room provided through a single doorway 780 6.2 The top surface of the burner through which the gas is
by 2015 mm (30 by 80 in.) in width and height. The supplied shall be located horizontally, 170 mm (6.7 in.) off the
combustion products are collected in a hood feeding into dloor, and the burner enclosure shall be in contact with both
plenum connected to an exhaust duct in which measurementgalls in a corner of the room opposite from the door, and the
are made of the gas velocity, temperature, light obscuratioredge of the diffusion surface shall be flush with the wall.

and concentrations of oxygen, carbon dioxide, and carbon 6.3 The burner shall be supplied with C.P. grade propane

monoxide. (99 % purity), with a net heat of combustion of 465 0.5
o MJ/kg (20 000+ 200 Btu/lb.) The gas flow to the burner shall
5. Significance and Use be measured with an accuracy of at leas3 %. The flow

5.1 This fire test is applicable to a description of certain firemeasuring equipment shall be calibrated per the manufactur-
performance characteristics in appraising wall and ceilinger's instructions at least once per year. The heat output to the
materials, products, or systems under specified fire-exposutmirner shall be controlled withift5 % of the prescribed value.
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FIG. 1 Gas Burner Ignition Source

6.4 The gas supply to the burner shall produce a net hedP0 kw, and 202.0 L/min at 300 kW for propane with a net heat of
combustion of 46.5 MJ/kg, under standard conditions of 101 kPa pressure

output of 100+ 3 kW (5690 170 Btu/min) for the first 10

min, followed by 300+ 10 kW (17060+ 570 Btu/min) for the ~ and 20°C temperature.

next 10 min. 6.5 The burner shall be ignited by a pilot burner or a
Note 2—This corresponds to a flow of approximately 67.3 L/min at remotely controlled spark igniter.
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6.6 Burner controls shall be provided for automatic gas 7.4 If self-supporting panels are tested, a separate exterior
supply shut-off if flameout occurs. frame or block compartment is not required.

7. Compartment Geometry and Construction 8. Instrumentation in the Fire Room

Note 3—The choices for the size of compartment fire experiments are 8.1 The following are minimum requirements for instru-

discussed in Guide E 603. The compartment dimensions and toIerancesemat.on for this test. Added instrumentation is desirable fo
defined in this section have been chosen to make it convenient to utilizr?] : rthis test. Instrumentation IS desir r

both standard U.S. size 1.22 by 2.44 m (4 by 8 ft) building materials ofurther information.
panels and standard 1.2 by 2.4 m panel sizes common outside the U.S. 8.2 Heat Flux

7.1 The room shall consist of four walls at right angles, 8.2.1 Specificatior-The total heat flux meters shall be of
floor, and ceiling and shall have the following inner dimen-the Gardon (foil) or the Schmidt-Boelter (thermopile) type with
sions: 3630+ 30 mm (12 ft) in length, 2420- 20 mm (8 ft)y @ design range of approximately 50 kW/(@.4 Btu/ff's). The
in width, and 2420+ 20 mm (8 ft) in height (see Fig. 2). The target receiving radiation, and possibly to a small extent
room shall be placed indoors in an essentially draft freeconvection, shall be flat, circular, not more than 15 niir.)
conditioned space, large enough to ensure that there is riB diameter and coated with a durable matt black finish. The
influence on the test fire. In order to facilitate the mounting oftarget shall be contained within a water-cooled body whose
the instruments and of the ignition source, it is convenient tdront face shall be of highly polished metal, flat, coinciding
place the test room so that the floor is accessible from beneatWith the plane of the target and circular, with a diameter of not

7.2 There shall be a doorway in the center of one of thenore than 50 mm (2 in.) The heat flux meter shall have an
2420 by 2420 mm (8 by 8 ft) walls, and no other wall, floor or accuracy of at least 3 % and a repeatability withir- 0.5 %.
ceiling openings that allow ventilation. The doorway shall haveln operation, the meter shall be maintained at a constant
the following dimensions: 786 20 mm (30 in.) in width, and ~temperature, at least 5°C above the dew point.
2015+ 15 mm (80 in.) in height. 8.2.2 Location—The heat flux meter shall be mounted at the

7.3 The test compartment shall be a framed or a concret@deometric center of the floor (see Fig. 2). The target area shall
block structure. If the former type of structure is used, thebe between 5 and 30 mn¥s(and ¥4 in.) above the floor
interior walls and ceiling of the frame shall be lined with surface.
gypsum wallboard or calcium silicate board with a density of 8.2.3 Calibration—The heat flux meters shall be calibrated
500 to 800 kg/m (31 to 50 Ib/ff). The minimum thickness of at yearly intervals.
the lining material shall be 20 mn¥{in.). 8.3 Gas Temperatures
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FIG. 2 Room Geometry and Placement of Heat Flux Meter
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8.3.1 Specificatior—Bare Type K Chromel-Alumel thermo-  8.4.1 Specificatior—Photographic or video equipment shall
couples 0.5 mm (20 mil) in diameter shall be used at eaclbe used to record continuously the fire spread in the room and
required location. The thermocouple wire, within 13 m¥a ( the fire projection from the door of the room. The location of
in.) of the bead, shall be run along expected isothermshe camera shall avoid interference with the air inflow. When
(horizontally) to minimize conduction errors. The insulation wall linings are tested, the interior wall surfaces of the test
between the Chromel and Alumel wires shall be stable to atoom, adjacent to the corner in which the burner is located,
least 1100°C (2000°F), or the wires shall be separated. shall be clearly marked with a 0.3 m (12 in.) grid. A clock shall

appear in all photographic records, giving time to the nearest |

Note 4—1.6 mm OD Inconel sheathed thermocouples with an un- . .
grounded junction and high purity (99.4 %) magnesium oxide insulation> " 0.01 min from .the Stf_irt of the test. This clock shall be
will work satisfactorily. The commonly used silicone-impregnated glassaccurately synchronized with all other measurements, or other

insulation breaks down above 800°C (1500°F.) provisions shall be made to correlate the photo record with
L h le shall be | time. If 35 mm color photographs are used, they shall be taken

8.3.2 Location in Doorway—A thermocouple shall be lo- - 4 15 ¢ intervals for the first 3 min of the test and at least at 60

cated In the interior plgne of the door opening on .the doors intervals thereafter for the duration of the test.

centerline, 10.0 mm (4 in.) down from the top (see Fig. 3). 8.4.2 Location and Level of Lighting-A 300-Watt flood-

10%3'3 Lo:atlonds for I?oomt—k']l'herm?coufp:ﬁs Sh‘f’}_" be Ioga;ted type quartz halogen lamp shall be positioned diametrically

h mn: ( |fn.) ?]W?c tgon; € C?Ifﬁ ero de Cte' Ing o?n rohm pposite the ignition source near floor level. The lamp shall be
€ centeér ot each of the four celling quadrants, and one shay;qq at the wall corner/ceiling intersection above the ignition

be directly over the center of the ignition burner, 200 mm (4source

in.) below the ceiling. The thermocouples shall be mounted on 8.4 3 Type and Location of Video CameraA video camera

supports or pene;rate through the ceilling with their junctions at itH é mechanically adjustable iris, adjusted to prevent auto-

least 100 mm (4 in.) away from a solid surface. There shall b Watic closing of the iris opening due to brightness of the fire (at

no attachments to the test specimens. Any ceiling penetrati 0 . .
shall be just large enough to permit passage of the therm(%east 50 % open), shall be used. A video monitor shall be used

couples with back filling using spackling compound or cerami o determine when adjustments and compensation for the
fiber insulation.

Cbrightness of the flames are needed.
8.4 Photographic Records Note 5—A window, cut 600 mm (2 ft) above the floor in the front walll
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FIG. 3 Room Geometry and Thermocouple Placement
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facing the gas burner, fitted with heat-resistant, impact-resistant glazing, 10.1.1 Specificatior—A bi-directional probe or an equiva-
provides useful photographic access. Flood lights shall not raise thgant measuring system shall be used to measure gas velocity in
ambient temperature in the room above that specified in Section 12. duct(l).5 The probe shown in Fig. 5 consists of a short

9. Canopy Hood and Exhaust Duct stainless steel cylinder 44 mmi(din.) long and 22 mm%sin.)

9.1 Location and Desigr-A hood shall be installed imme- 'nrzg:ug?;nestirn \évilttt:]e?si?jcglgf tdhlgp()jr;;a%r:; |rr:1 ;r:je %er?:ﬁg -I;gge
diately adjacent to the door of the fire room. The bottom of the?he axis ofR[he robe shall be alon tphe c%nterliprﬁa of thepduct '
hood shall be level with the top surface of the room. The fac P g

dimensions of the hood shall be at least 2440 by 2440 mm ( 350 mm (11 ft) downstream from the entrance. The taps shall
e connected to a pressure transducer that shall be able to

by 8 ft), and the depth shall be 27050 mm (3.5 ft) The hood Shalresolve ressure differences of 0.25 Pa (0.001 inOH

feed into a plenum having a 914 by 914 mm (3 by 3 ft) cros ifferentigl ressure measuremenfs shall bé smo%théd b

section (see Fig. 4). The plenum shall have a minimum heig iltering the tfansducer output signal through an RC circuit withy

of 914 mm (3 ft) The maximum height is 1830 mm (6 ft). The 9 putsig 9

exhaust duct connected to the plenum shall be 406 mm (16 in, time constant of 5 . Alternatlvely, .d'g'tal filtering of the .
S . . ressure transducer output signal to simulate the effect of this
in diameter, horizontal, and shall have a circular aperture o T . .

C circuit shall be permitted. One pair of thermocouples as

305 mm (12 in.) or guide vanes at its entrance (see Fig. 4). A
9.2 The hood shall have a draft sufficient to collect all of thespecn‘led in 8.3.1 shall be p[aced 3350 mm (11 ft.) downstream
of the entrance to the horizontal duct. The pair of thermo-

m ion pr leaving the room movin I
g?anggféoz SDR?S?FS(I)SOOG??/mign )t PerO\(/)igionts)ysha(l)l beg rﬁ; deeats(; %ouples shall straddle the center of the duct and be separated 50
vary the draft to change the flow from 1 to 2.5 standarfsm mm (2 in.) from each other.

(2000 to 5000 f/min) Mixing vanes shall be required in the  Note 6—The bi-directional probe was chosen for measuring velocity in
duct if concentration gradients are found to exist. the exhaust duct, rather than the Pitot-static tube in order to avoid

9.3 An alternative exhaust system design is permittedProblems of clogging with soot.
provided it has been shown to produce equivalent results ote 7—Capacitance pressure transducers have been found to be most
(Equivalency is shown by meeting the requirements of 9.2.)

10. Instrumentation in the Exhaust Duct
> The boldface numbers in parentheses refer to the list of references at the end of

10.1 Duct Gas Velocity this standard.
Quide
vanes CB A ~ Opening # 400
*I 5000  Guide I
A o1 cPitet tu vanss A
CEEIN B =T
Exhaust duct # 40&’1* A
Lamp, photo cell Stes! plates
ayltgmp 2mmx500x900 | o
LA as analysis Hood of 2mm -
To exhauat stes! plates 2
gas cleaning 2 enin
X

Frame of steel
rofile

x 100 x 3,2
13'053’ x’é‘&.‘f Dimensions in millimeters
(optional)
5240 I\l 340
4 ’gt:O‘logm“ Details of sxhsust system
A, = min 335°mm
Section A-A 8. C = min 30mm

Cross Section of Guide Vanes

FIG. 4 Hood Geometry and Placement of Duct Instrumentation
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FIG. 5 Bi-directional Probe
suitable for this application. 10.4 Duct Carbon Monoxide Concentration
10.2 Duct Oxygen Concentration 10.4.1 Specificatior-The gas sampling tube defined in

10.2.1 Specificatior—A stainless steel gas sampling tube 10.2.1, or an alternative tube in the same location, shall provide
shall be located 3660 mm (12 ft) downstream from the entrance continuous sample for the measurement of the carbon
to the duct, to obtain a continuously flowing sample formonoxide concentration using an analyzer with a range from 0
determining the oxygen concentration of the exhaust gas asta 1 % with a maximum error of: 0.02 %. The signal from the
function of time. A suitable filter and cold trap or permeableanalyzer shall be within 5% of its final value in 60 s after
membrane drier shall be placed in the line ahead of théntroducing a step change in composition of the gas stream
analyzer, to remove particulates and water. The oxygen andlowing past the inlet to the sampling tube.
lyzer shall be of the paramagnetic type and shall be capable of 10.5 Optical Density of Smoke in Duct
measuring the oxygen concentration in the range from 21% 1051 A meter shall be installed to measure the optical
down to 15 % with an accuracy of 0.01 % in this concen-  density of the exhaust gases in a vertical path across the width
tration range. The signal from the oxygen analyzer shall bf a horizontal duct, 600 mm (2 ft) downstream of the duct

within 5 % of its final value in 60 s after introducing a step yelocity probe. The optical density shall be continuously
change in composition of the gas stream flowing past the inlgtecorded over the duration of the test.
to the sampling tube.

10.3 Duct Carbon Dioxide Concentration
10.3.1 Specificatior—The gas sampling tube described in

10.5.2 One photometer system found suitable consists of a
lamp, lenses, an aperture, and a photocell (see Fig. 6).

. : . .- Construct the system so that soot deposit on the optics during
10.2.1, or an alternative tube in the same location, shall providg .«t 4o not reduce the light transmission by more than 5 %.
a continuous sample for the measurement of the carbon dioxide 10.5.3 Alternativelv. instrumentation constructed using a
concentration using an analyzer with a range of 0 to 5 %, withb 5 t.o '2 0 mw heligﬁ-neon laser instead of a white-lig ht
a maximum error of 0.1 % of full scale. The signal from the ~° ; - 9
analyzer shall be within 5% of its final value in 60 s after system, is also acceptable (see Fig. 7).

introducing a step change in composition of the gas stream Nore 8—It has been shown that white light and laser systems will
flowing past the inlet to the sampling tube. provide similar result$2).
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FIG. 7 Laser Smoke Photometer

10.6 Data Acquisitior—The data collection system used 11.1.2 Wall Configuratior—Specimens shall be mounted to
shall have facilities for the recording of the output from the completely cover the walls, except the front wall containing the
bi-directional probe, the gas analyzers, the heat flux meter, théoor. The entire ceiling shall be covered with gypsum board
thermocouples, and the smoke measuring system. The dajgth a density of 725+ 50 kg/n? (45 = 5 Ib/ft°) and a
acquisition system shall have an accuracy corresponding to giinimum thickness of 13 mn in.).
least 50 ppm oxygen for the oygen channel, 0.5°C for the
temperature measuring channels, and 0.01 % of full—scaI{eO
instrument output for all other instrument channels. The system
shall be capable of recording data for at least 22 min, a
intervals not exceeding 6 s. The system shall be calibrated

11.1.3 Ceiling Configuratior—Specimens shall be mounted
cover the entire ceiling. The two side walls and the back wall
hall be covered entirely with gypsum board with a density of
25+ 50 kg/nT (45 + 5 Ib/ft%) and a minimum thickness of 13

least once per year. mm (/2 in.).
11.2 The specimens, for example, the ceiling and wall
11. Specimen Mounting materials whose contribution is being tested, shall be mounted
11.1 Specimen mounting shall be according to one of thre@n @ framing or support system comparable to that intended for
configurations (see Appendix X1). their field use, using backing materials, insulation, or air gaps,

11.1.1 Standard Configuratioar-Specimens shall be as appropriate to the intended application and representing a
mounted to cover the entire ceiling, the two side walls, and théypical value of thermal resistance for the wall system. (See
back wall. Appendix X2.)
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11.3 In cases where the product to be tested is in panel forncalibration constantC,, (see Al1.2.2). Determine the average
the standard dimensions (width, length and thickness) of thbeat release rate over the 10-min calibration test duration,
panels shall be used, if possible. Oavg,

11.4 Thin surface materials, thermoplastic products that 13.1.2 Determine the average rate of heat release over the
melt, paints and varnishes shall, depending on their end use, B®-min test durationg,,, , from the mass loss of the fuel and
applied to one of the following substratea) Non-combustible its heat of combustion. The net heat of combustion of 99 %
fiber reinforced silicate board with a dry density of 68050  purity propane is 46.5 kJ/g (20009 200 Btu/lb).
kg/m® (42 + 3 Ib/ft%), suitable thickness is between 9 and 13 13.1.3 Calculate a new value for the calibration constant
mm (and¥z in.); (b) Non-combustible board with a dry density from:
of 1650 = 150 kg/nt (103 = 9 Ib/ft?), suitable thickness is _
between 9 and 13 mm (‘anid in.); (c) Ordinary particleboard Coow= Cqucﬂ @)

with a density of 680+ 50 kg/n? (42 = 3 Ib/ft%) at normal Gavg 1

conditioning atmosphere, that is, 805 % of relative humidity 13.1.4 The difference betwe€),,,andC,, shall not exceed
and 23+ 2°C (73* 4°F) of temperature, suitable thickness is 20 o4, of the theoretical value The difference betw&gg, and
between 9 and 13 mm (andin.); and @) Gypsum board with  the value obtained from the previous calibratiGg,, shall not

a density of 725+ 50 kg/n? (45 + 5 Ib/ft’) at normal  exceed 5% of the theoretical value. If any of the two
conditioning atmosphere, suitable thickness is between 9 arglfferences exceed the limit, the gas sampling system shall be
13 mm @5 and’2 in.) Other substrates are acceptable dependchecked for leaks, and the gas analysis and flow measuring
ing on the end use of the product, for example steel and minerghstrumentation shall be examined for proper operation. No

wool. ) ) _ ~ tests shall be performed until the cause of the discrepancy is
11.5 Paints and varnishes shall be applied to the appropriatgynd and corrective action is taken.

substrate with the application rate specified by the sponsor.

11.6 A detailed description of the mounting method usedL4. Procedure
shall be given in the test report. If a special mounting technique 14.1 Zero the pressure transducer signal after connecting the
is used in order to improve the physical behavior of thetwo ports of the transducer.
specimen during the test, this shall be clearly stated in the 14.2 Establish an initial volumetric flow of 1 ¥s (2000
report. ft3/min) through the duct. During the test, increase the volume
. . flow through the duct to 2.5 #fs (5000 f8/min) as necessary
12. Fire Room Environment to collect all combustion products emerging from the room.

12.1 The temperature in the fire test room and the surround- 14.3 Calibrate the smoke meter by blocking the light beam
ings shall be 20+ 10°C. (zero) and using a neutral density filter (span). Calibrate the gas

12.2 The horizontal wind draft measured at a horizontalknalyzers with zero (nitrogen) and span gases (dry air for
distance of 1000 mm (40 in.) from the center of the doorwayoxygen and certified mixtures for carbon monoxide and carbon
shall not exceed 0.5 m/s (1.6 ft/s). dioxide).

12.3 When necessary, the specimens shall be conditioned t014.4 Turn on all sampling and recording devices, and
approximate equilibrium in an atmosphere of 50 5%  establish steady-state baseline readings for at least 2 min. Data
relative humidity at a temperature of 28 2°C (73 + 4°F).  collection between the end of the baseline period and ignition
Equilibrium is considered to be reached when a representativusf the burner shall not be suspended for more than 1 min.
piece of the specimen has achieved constant mass. Constani4.5 Simultaneously ignite the gas burner and start the
mass is considered to be reached when two successive weigklock. Increase gas flow in steps as indicated in 6.4.
ing operations, carried out at an interval of 24 h, do not differ 14.6 If 35 mm color photographs are used, they shall be
by more than 0.1 % of the mass of the test piece or 0.1 gtaken at 15 s intervals during the first 3 min, and at 60 s
whichever is greater. For wood based products and producigtervals thereafter to document the growth of the fire.
where vaporization of solvents occurs, a conditioning time of 14.7 Provide a continuous voice or written record of the fire,
at least four weeks is not uncommon. which will give times of all significant events, such as flame
13, Heat Release Rate Calibration Z:tcachment to the wall, flames out of the doorway, flashover,

13.1 A heat release rate calibration test shall be performed 14.8 The ignition burner shall be shut off at 20 min after the
prior to and within 30 days of any fire test according to thestart of the test, and the test shall be terminated at that time
procedure described in Section 14. The calibration test shaj|nless safety considerations dictate an earlier termination.

use the standard gas burner described in Section 6. The burnerj4.9 Describe damage after the test, using both words and
shall be placed directly under the center of the hood so that itgjctures.

top surfaces 2 m (80 in.) below the bottom of the hood. The

propane gas supply to the burner shall produce a net hedp- Report

output of 300+ 10 kW (17 060= 570 Btu/min) for 10 min. A 15.1 The report shall include the following:

new value for the calibration consta@tshall be obtained as 15.1.1 Materials

follows: 15.1.1.1 Material Descriptior—The name, thickness, den-
13.1.1 Determine the rate of heat release according to thgity, and size of the material shall be listed, along with other

equations in Annex Al, using the theoretical value for theidentifying characteristics or labels.
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15.1.1.2 Materials mounting and conditioning. and ceiling finishes, the approximate location of the flame front
15.1.1.3 Layout of specimens and attachments in test roommost distant from the ignition source, at intervals not exceed-
(include appropriate drawings). ing 15 s during the fire test, the time of flashover, and the time

15.1.1.4 Relative humidity, temperature, and barometri@at which flames extend outside the doorway. In addition, still
pressure of the room and the test building at the start of the tegbhotographs taken at intervals not exceeding 15 s for the first

15.1.2 Burner Gas Flow—The fuel gas flow to the ignition 3 min, beginning at the start of the test and every 30 s for the
burner and its calculated rate of heat output. remainder of the test shall be supplied. Photographs showing

15.1.3 Time History of the Total Heat Flux to FloerThe  the extent of the damage of the materials after the test shall also
total incident heat flux at the center of the floor for each heabe supplied. The camera settings, film speed, and lighting used
flux gage as a function of time starting 1 min prior to the test.shall be described.

15.1.4 Time History of the Gas Temperaturd he tempera- 15.1.12 Flaming Droplets and Debris-Report whether
ture of gases in the room, the doorway, and in the exhaust dufiaming droplets or debris reach the floor at a distance of more
for each thermocouple as a function of time starting 1 min priothan 1.2 m (4 ft) from the corner.
to the test. The temperatures recorded by the thermocouples in15.1.13 Calibration Test—A report on the pre-test calibra-
the duct will be used in the calculations below. tion conducted in Section 13.

15.1.5 Mass Flow in the Duct GasThe mass flow of the o )
gas in the duct shall be calculated from Annex Al and reported®- Precision and Bias
as a function of time starting 1 min prior to the test. 16.1 Between May 1989 and June 1990 a room/corner test

15.1.6 Oxygen Concentratiea-The oxygen concentration round robin was conducted in Europe using the test protocol
measured by the analyzer as a function of time starting 1 mindescribed in this standard. Four different lining materials were
prior to the test. attached to walls and ceiling, and were tested at five laborato-

15.1.7 Carbon Dioxide Concentratier-The carbon dioxide ries in Denmark, Finland, Norway, Sweden, and the United
concentration measured by the analyzer as a function of timKingdom. The four materials were birch plywood (density 650
starting 1 min prior to the test. (Separate reporting of the maskg/m?, thickness 12 mm), melamine faced particleboard (den-
flow, temperature, oxygen and carbon dioxide concentrationsity 700 kg/ni, thickness 12 mm), fire retarded plywood
provide diagnostic information on the performance of the(density 620 kg/m, thickness 9 mm), and fire retarded poly-
exhaust gas collection system and also provide a check on tistyrene foam (density 30 kgfrthickness 25 mm.) The time to
heat production calculations). flashover, defined as 1 MW heat release rate, was*137 s

15.1.8 Time History of the Total Rate of Heat Production of and 199+ 18 s for the birch plywood and melamine faced
the Fire—The total rate of heat production shall be calculatedparticleboard respectively. The specified range corresponds to
from the measured oxygen and carbon dioxide concentratiorthe 95 % confidence interval. Heat release rate reached the 1
and the temperature and mass flow of the gas in the duct. THdW level in only one laboratory for the fire retarded plywood.
calculation is based on Annex Al. The time to 700 kW heat release rate for this material was 634

15.1.9 Time History of the Rate of Carbon Monoxide £ 15 s. Similar relative ranges were found for the rates of
Production—The rate of carbon monoxide production shall besmoke and CO production for the three materials. The results
calculated from the measured carbon monoxide concentratiorier the fire retarded polystyrene foam varied considerably. This
and mass flow of the gas in the duct. The calculation is basedariance was attributed to the fact that the participating
on Annex Al. laboratories used different adhesives and mounting techniques,

15.1.10Time History of the Rate of Smoke Particulate which appear to be critical for the performance of this material.
Production—The rate of smoke release (product of the volu-Full details are found in the report that was published as
metric flow of the gas in the duct at the duct gas temperaturéSO/TC92/SC1 document N 233 in January 1991.
and the extinction coefficient at the specified smoke meter
location in the duct) as a function of time after the start of thel7- Keywords
test. The calculation is based on Annex Al. 17.1 carbon dioxide; carbon monoxide; corner; fire; fire-test

15.1.11 Time History of the Fire Growth-A transcription of ~ response; flame; heat release; heat release rate; ignition; optical
the visual, photographic, audio, and written records of the firaensity; oxygen consumption calorimetry; room; smoke obscu-
test. The records shall indicate the time of ignition of the wallration; toxic gases

10
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ANNEX
(Mandatory Information)

Al. CALCULATION OF THE RATE OF HEAT, SMOKE, AND CO-PRODUCTION

Al.1 Prior to performing any calculations, all measure- Cin~ 22A (AL1.6)
ments in the exhaust duct shall be shifted over the appropriate
time interval to account for the travel time of the products of Al.3 Rate of Heat Releasd):
combustion between the fire and the instrumentation in the A1.3.1 Calculate the mass flow according to Eq A1.1, and
duct. New values for the delay times shall be determinedhe oxygen depletion factor according to Eq Al1.7:
during each calibration test (see Section 13). Delay times shall ~ A A A ~
be rounded to nearest multiple of the data collection interval. &= o1 _ Xco, — Xco) — Xo,1 ~ Xco) (AL7)
The delay times for the thermocouples, pressure transducer, Xo(1 = X5, = Xco, = Xo)
and smoke photometer are determined as the time difference o1 3.2 Then calculate the rate of heat release according to
between ignition of the burner flame and the moment when theq A1 8:
output from the thermocouples at the bi-directional probes
reach the mid-point between initial (at time 0) and final (at 600 §= (Ed> € E>ﬂ§o> Mo, m X5
s) values. The delays time for each gas analyzer is determined o 2 x5,) Maltd(a—1)7
as the time difference between ignition of the burner flame and (A1.8)
the moment when the output from that analyzer reaches the
mid-point between initial (at time 0) and final (at 600 s) value.

Al.2 Mass Flow through the Duct

Al.2.1 The mass flow through the duct is obtained from the k= % In<||—0> (A1.9)
velocity measured with a bi-directional probe (see 10.1.1)
along the center line. The equation to calculate mass flow is A1.4.2 The volumetric flow at the smoke me\én'n m3/s is

(symbols are defined in A1.7). calculated from the mass flow at the bi-directional proien

Al.4 Smoke Release Rate
Al.4.1 Calculate the extinction coefficietk,from Eq A1.9:

C [Ap . kg/s (see Al.3), and the density based on temperature at the
me= Te ALD " smoke metefT, in K, as shown in Eq A1.10:
Al.2.2 The theoretical value @ is approximately constant T
for the range of operating conditions specified in this standard, V= %35 (A1.10)

and is estimated as follows. According to R&j, the center-
line velocity measured with the bi-directional probe is given A1.4.3 Rate of smoke releasé) (is then defined by Eq

by: Al.11:
_V24pp, S = KV, Al.11
Ve=TRe (A1.2) S=KkVg ( )
where the Reynolds number correctié(Re), for 40 <Re< Al.5 Release Rate of Carbon Monoxide
3800 is calculated from: A1.5.1 The release rate of carbon monoxide is calculated
f(Re = 1.533— 1.366 10° Re+ 1.688 10° R& — 9.706 10°Ré from Eq A1.12:
+2.555 10 °Re' — 2.484 10" R€ (A1.3) . X1 X4 — X&) Meo i i
Al1.2.3 If Re> 3800,f (Rg) is equal to an asym.ptotic value Meo = 71— X5, — Xgo, — XA My T+ ¢(a — 1) (AL.12)
of 1.08. The average velocity over the cross-section of the duct,
V,, is slightly smaller thaiV.. Defining the ratio o, to V. as Al.6 The following numerical values are recommended for

k., and assuming that the gases flowing through the exhaustse in the equations:
duct are at atmospheric pressure and have the same properties\1 g 1 EnergiesE = 13.1 MJ/kg of Q for tests ancE =

as air, the mass flow can be estimated from: 12.76 MJ/kg of Q for gas burner calibartion€.g = 17.6
VA~ 353 v ALa MJ/kg of O,; Molecular massM, = 29 kg/kmol, Mo = 28
Me = PV~ ch A (AL4) kg/kmol, Mg, = 32 kg/kmol; Expansion factor: = 1.084.
Al1.2.4 Combination of EqAL1.1, EqAl.2, and EqAl.4 then
results in: Al.7 Symbols
Cy ~ 26 54ﬁ (A1.5) ; :
th “"(Re : A = cross-sectional area of the duct at the location

A1.2.5 Using a typical value of 0.9 fok, (methods to of the probe (in M) >0 p o L
determinek, are described in Ref3)), and the asymptotic - grmfz_platet coeficient (if? > m™= x K%
value of 1.08 foif (Ré), leads to the following simple estimate: uct diameter (m)

11
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E = net heat released per unit mass gfd@nsumed Mco = molecular mass of carbon monoxide (28 kg/
(13.1 MJ/kg) kmol)

Eco = net heat released per unit mass of €bn- Mo, = molecular mass of oxygen (32 kg/kmol)
sumed, for CO (17.6 MJ/kg) Ap = differential pressure measured across the bi-

f(Re) = Reynolds number correction directional probe (Pa)

lo = light intensity for a beam of parallel light rays, = rate of heat release (kW)

measured in a smoke free environment, with a .
detector having the same spectral sensitivity as

the human eye and reaching the photodetector Te
(cd) B
light intensity for a parallel light beam having Vs A
traversed a certain length of smoky environ- Xeo A

rate of smoke release {fs)

gas temperature at the bidirectional probe (K)
gas temperature at the smoke meter (K)
volumetric flow at the smoke meter {fa)

measured mole fraction of CO in exhaust flow

ment and reaching the photodetector (cd) Xco,,. = measured mole fraction of Gn exhaust flow
K = extinction coefficient (1/m) XC% = measured mole fraction of G@n incoming air
ke = velocity profile shape factor (non dimensional) %o, = measured mole fraction of On exhaust flow
. = mass flow in exhaust duct (kg/s) Xo, = measured mole fraction of On incoming air
r_“e B g a = combustion expansion factor (normally a value
Meo = release rate of carbon monoxide (kg/s) of 1.084)
M, = molecular mass of incoming air (29 kg/kmol)

APPENDIXES
(Nonmandatory Information)

X1. COMMENTARY

X1.1 Over the years the regulatory community has usededuce the potential for fire involvement of these materials.
Test Method E 84 for the control of interior wall and ceiling
linings. Test Method E 84 evaluates the relative surface burn- X1.4 In those cases where the burning of the furnishings
ing characteristics of interior finish materials exposed to alone produces heat at a sufficient rate to cause full room
developing fire of sufficient size to produce progressive in-involvement, this method will evaluate the potential of the
volvement. When examining conditions beyond the initialinterior finish materials to provide additional flames outside of
stages of fire growth, experiments in room configurations havéhe room, which could contribute to fire spread from the fire
shown that there is increasing influence of the enclosur¢oom.
environment (that is, compartment size, configuration, degree
and location of ventilation, ignition source severity, and other X1.5 This method specifies three different specimens con-
factors) on the surface burning characteristics of interior finisHigurations. The standard configuration in this method with the
materials. During the 1970's several of the regulatory group§ame material on walls and ceiling is the standard configuration
incorporated into their codes requirement for “diversified tests'specified in ISO 9705. A large amount of data is available for
for certain materials. As a result, different room and corneithis configuration, which is the most severe of the three
tests were devised to provide additional information on the fireconfigurations. Research at the Forest Products Laboratory in
properties of the materials. The work in ASTM on developingMadison, Wi demonstrated that room test performance in the
a standard room test is the outgrowth of this earlier workWwall configuration is more consistent with the Test Method
Guide E 603 provides the background for this method. ThéE 84 flame spread index classificatig). The 100 kW ignition
room fire test configuration has been developed to provid®urner flame intermittently hits the ceiling, which makes it
relevant fire performance information indicative of the involve-possible to evaluate ceiling materials without lining the walls
ment of materials in building fires. (ceiling configuration). However, if the ceiling material in this

configuration does not stay in place during the test, the results

X1.2 This method is intended to evaluate the probability ofshall not be valid.
full room involvement, or the time at which it occurs, when the
wall or ceiling materials are exposed to an incidental fire, that X1.6 This method evaluates the potential contribution of
is, a fire that is not of sufficient size to produce full room combinations of wall and ceiling materials and assemblies to
involvement by itself. The ignition source is the standardboth the rate and extent of room fire growth and fire spread
ignition source in ISO 9705, and was developed in the 1980’§rom the fire room, using as one measure the total rate of heat
in Finland and Sweden. production of the materials when exposed to a specified

ignition source in a room of given geometry and size. While the

X1.3 In addition, this standard room fire test is a usefulresults of the test strictly apply only to the particular combi-

element in the evaluation of systems that depend on a barrier twation tested, engineering judgment shall be exercised as to the

12
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fire performance of other combinations. For exampég;iffa  a negative pressure of 1.25 kPa (5 inJ under a maximum
particular combination tested is found acceptable according thow of 2.4 nt/s (5000 f8/min) is adequate when the flow is
some set of criteria; andy) if one of the materials is replaced measured with a bi-directional probe. These specifications are
by a material definitely known to produce a lower rate of heabased on a pressure drop of 1.5 Pa/m (0.006 jQ/H) of duct,
release, and it does not have a substantially lower thermand a 0.88 kPa (3.5 in. J@) drop at the entrance taking the
inertia (square root of the product of the thermal conductivity,0.305 m (12 in.) orifice and the jet contraction into account.
density, and heat capacity), the new combination is generally )

acceptable. AP = 4.4p“T (Pa (X1.1)

X1.7 Several factors were considered in choosing the . .
layout and dimensions of the hood, plenum, exhaust duct, and X1.10 Since the hood, plenum, exhaust duct, and associ-

sampling or measuring locations. Based on experiments Witﬁted equipment serve essentially as a measuring instrument to

an earlier version of this method, it was deduced that a volum<5ecord the rates of heat release, smoke production, and carbon

flow of 2.4 n?/s (5000ff/min) would be needed to collect all Mmonoxide production, and do not affect the growth of the fire,

the combustion products from a test room under post flashov me flexibility is allowed in thg_deslgn so long as the
conditions, while a reduction of this flow to 0.47°f (1000 epartures from the above specifications do not affect the

#¥min) would be required to provide adequate sensitivity 0fcalculated rates. In order to accomplish this, the following four

: . quirements shall be meg)(all of the combustion products
the oxygen consumption measurement during the early stagé%a” be collected;h) these products shall be well mixed at the

of the fire, or for materials with inherently low heat release . S o . .
rates(6). The 406 mm (16 in.) diameter pipe was chosen tc)sampllng point; €) there shall not be a significant difference in

provide a velocity of 4 m/s at 0.47%s (12 ft/s at 1000 fmin) the deposition and coagulation of the smoke prior to the smoke
which yields a Froude numbér of Fr 2/gD = 1.8, which meter; and €) the flow conditions shall be uniform enough to

should be sufficient to avoid stratification in the exhaust ducf°®
3\/?1?0;0 gsrgl\jlrgg Etlulr:\;:)i}llggl;des r‘}'L;]Z]b§65Ofr§r§ ?1;D:iln2)5 3i(')olcr)r’1eter X1.11 The stipulated test conditions are such that if a

' ; ' .~ _combination of materials is found acceptable in terms of the
aperture at the entrance to the duct provides an area ratio f?

expansion of 1.765 which is expected to provide adequat Esults of this test, it is expected that the materials will be
(P: : . P provie q gcceptable for many other room fire conditions in which the
mixing over a length of 6 diameters from the orific®d. The

gas sampling probe is located at 6.75 diameters interior finish is a critical element of fire growth. For example,
' ' a substantial increase in the size of the ignition source or a
X1.8 Due to considerable soot production in many fireseduction in room size, both changes from the standard test
pitot tubes are generally not useful for measuring velocity ofconditions, would lead to full involvement without any contri-
combustion products because of clogging of the holes. In orddiution from the interior finish. Therefore, for these variations,
to deal with this problem, a more robust bidirectional probethe interior finish is no longer the critical element producing
was designed by McCaffrey and Heskestadl This type of flashover. On the other hand, a reduction in ignition source size
probe was chosen to measure velocity in the exhaust duct. OF an increase in room size generally results in a less severe
fire, and the standard test results are probably be conservative.
X1.9 The 8500 mm (17 ft) overall horizontal length should
be amenable to any test building capable of accommodating a X1.12 This method is not intended to measure the contri-
2420 by 3630 mm (8 by 12 ft) room with a 2400 by 2400 m (8 bution of room furnishings to fire growth and spread. These
by 8 ft) hood located in front of it. A blower that will provide would have to be measured by an alternative test method.

urately determine the volume flow in the duct.

X2. GUIDE TO MOUNTING TECHNIQUES FOR WALL AND CEILING INTERIOR FINISH MATERIALS

X2.1 Introduction X2.1.3 For some building materials, none of the methods

X2.1.1 This guide is intended as an aid in determining theescribed are applicable. In such cases, other means of
method of mounting various building materials in the standardtéchment have to be devised. Wherever possible these
fire test room. These mountings are described for test methogP€cimens shall be mounted using the same method of attach-
uniformity and for good laboratory practice. They are notMent as that contemplated in the field installation.
meant to imply restriction in the specific details of field X2.1.4 All backing materials, when used, shall be supported
installation. They are intended to be used for general materidn a framed support system. A typical supporting framework is
testing where the specific details of the field installation eitheshown in Fig. X2.1.
have not been established or are so broad that any singleX2.1.5 Whenever calcium silicate board or gypsum wall-
installation method is not representative of the full range ofboard is specified as a backing substrate in subsequent para-
installation possibilities. graphs, the material shall be as described in 11.5. Where metal

X2.1.2 Mounting methods are grouped according to matescrews in combination with washers and wing nuts are speci-
rials to be tested, which are broadly described either by usadeed for fastening, they shall be standard 6.4 mii.) by 0.8
or by form of the material. threads per mm (20 threads per inch (TPI)) round-head steel

13
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roming

'2015215 mm

78020 mm

FIG. X2.1 Typical Steel Frame Support System

machine screws, 6.4 mn¥4in.) by 0.8 threads per mm (20 themselves shall be supported by round-head machine screws
TPI) steel wing nuts and a 50.8 mm (2 in.) outside diameter byn combination with wing nuts and flat washers, as specified in
1.1 mm (0.044 in.) thick flat steel washers with a 7.1 M ( X2.1.5, which are inserted through the material in such a way
in.) inside diameter hole. Fastening screws shall be installed ass to fasten the material to a substrate board.

shown in Fig. X2.2. The fastening pattern is shown in Fig. X2.3

for rigid wall materials and in Fig. X2.4 for flexible wall X2.4 Building Units

rr;}ateria]s. The fastening pattern for all ceiling materials is x5 4 1 Materials falling within this category include or-
shown in Fig. X2.5. ganic or inorganic materials, or both, formed or laminated into

X2.2 Acoustical Materials and Other Board Materials blocks, boards, planks, slabs, or sheets of various sizes,

. ) . . thicknesses, or shapes. If building units have sufficient struc-
X2.2.1 Depending on the type of field mounting required bytural integrity to support themselves, no additional mounting to

:zﬁn?:usﬁgﬁlbgfgeu dCtt,o es'&heroggggu];?gglgmsgtrgisalor metala substrate board support is required. If the building units are
pp ) of such construction that require individual components that

X2.2.2 Metal runners for mounting shall be attached to theare not selfsupporting, the component shall be fastened to the

substrate to approximate the field suspension systems applic&ibstrate board as specified in X2.1.5

tion. R
X2.2.3 Wood furring strips for mounting acoustical materi-

als and other board materials shall be nominal 25 by 50 mm (1

by 2 in.) wood furring strips and attached to a substrate to X2.5.1 Coating materials, such as cementitious mixtures,
approximate the field installation. mastic coatings, sprayed fibers, etc., shall be mixed and applied

to the substrate board as specified in the manufacturer's
X2.3 Batt- or Blanket-Type Insulating and Other Flexible instructions at the thickness, coverage rate, or density recom-
Materials mended by the manufacturer.
X2.3.1 Batt- or blanket-type and other flexible materials X2.5.2 Materials intended for application to a wood surface
that do not have sufficient rigidity or strength to supportshall be applied to a substrate as specified in t1.4(

X2.5 Coatings or Spray Applied Materials

14



A0y £ 2257 — 03
“afl

20 mm CALCIUM SILICATE BOARD OR
TYPE X GYPSUM WALLBOARD

TSA“PLE

2" FLAT STEEL
WASHER

K] e -

-y e g wm o —

WING NUT
N——1/4"x20 MACHINE SCREW

FIG. X2.2 Material Fastening Technique

X2.5.3 Coating materials intended for application to par- X2.6.1 Wall coverings such as vinyl coatings, wallpaper,
ticular combustible surfaces, but not wood, shall be applied t@nd textile wall coverings of various types shall be mounted on
the specific surface for which they are intended. The coatinglypsum wallboard as specified in 11d4(or on the actual
material and combustible material shall be attached to theubstrate to which they shall be applied, using the adhesive and
substrate board as specified in X2.1.5. application technique specified by the manufacturer. Where a

X2.5.4 Coating materials intended only for field applicationwal| covering has a distinct directionality, the sample shall be
to non-combustible surfaces shall be applied to a substrate @sounted such that the machine direction is vertical, unless the
specified in 11.4) or (b). manufacturer indicates a different method of mounting will be

X2.6 Wall Covering Materials used in actual installations.

15
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1210 £ 10 mm

Ploce the edge

2420 £ 20 mm

Nails/Screws
6mm to 13mm
(1/4') 10 (1/27)

in from edge

o o) e} &)
o) (o] o) o)
(o] o o] o
o o . 0 o}

® = Nails (6 penny)/Screws (type S)
Spaced ot 406mm (16 in.) on center

FIG. X2.3 Attachment Details for Rigid Wall Materials
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1210 £ 10 mm

Ploce the adge

2420 £ 20 mm

v v i Nalls/Screws
8mm to 13mm

(1/4) to (1/27)

in from edge

Q o o o)
© Q o] 0
o) o] o] o
o] o] o e}

® = Nails (6 penny)/Screws (type S)
Spaced ot 406mm (16 in.) on center

FIG. X2.4 Attachment Details for Thermoplastic Wall Materials
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1210 £ 10 mm

2420 * 20 mm

o 1% )

C Q e} C/
Q o o o
o (o) Q o
o o o o
o o] o o
o e} o) fo!

Nails (6 penny)/Screws (type S)
Spaced at 406mm (16 in.) on center

FIG. X2.5 Attachment Details for Ceiling Materials
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