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QH].p DESignation: E 162 — 98 An American National Standard

Standard Test Method for
Surface Flammability of Materials Using a Radiant Heat
Energy Source *

This standard is issued under the fixed designation E 162; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope The orientation of the specimen is such that ignition is forced
1.1 This fire-test-response standard, to be used for researf§a' its upper edge and the flame front progresses downward.

and development purposes, covers the measurement of surfacé-2 A factor derived from the rate of progress of the flame

flammability of materials. It is not intended for use as a basidront and another relating to the rate of heat liberation by the

of ratings for building code purposes. material under test are combined to provide a flame spread
1.2 This standard should be used to measure and describ&dex.

the response of materials, products, or assemblies to heat argj

flame under controlled conditions and should not be used to Slgnm_cance and Use )
describe or appraise the fire-hazard or fire-risk of materials, -1 This test method provides a laboratory test procedure for

products, or assemblies under actual fire conditions. Howevefleasuring and comparing the surface flammability of materials
results of the test may be used as elements of a firehaza}’&hen exposed to a prescribed level of.rad|ant heat energy. Itis
assessment or a fire-risk assessment which takes into accolptended for measurements on materials whose surfaces may

all of the factors which are pertinent to an assessment of th€€ €xposed to fire. The test is made on specimens of small size
fire hazard or fire risk of a particular end use (6 by 18 in. (150 by 460 mm)) that are representative, to the

1.3 This standard does not purport to address all of the€Xxtent pqss_ible, of the material or assembly being evaluated.
safety concerns, if any, associated with its use. It is thd N€ testis intended for research and development only.
responsibility of the user of this standard to establish appro- -2 The rate at which flames will travel along surfaces
priate safety and health practices and determine the applicadeéPends upon the physical and thermal properties of the
bility of regulatory limitations prior to use. material, its method of mounting and orientation, the type and

1.4 The values stated in inch-pound units are to be regarddgVel of fire or heat exposure, the availability of air, and
as the standard. The values in parentheses are for informatidtioPerties of the surrounding enclosre.

only. 6. Apparatus

2. Referenced Documents 6.1 The apparatus shall be essentially as shown in Figs. 1
2.1 ASTM Standards: and 2 and shall include the following:
E 176 Terminology Relating to Fire Standafds 6.1.1 Radiant Panel with Air and Gas SupplyThe radiant
panel shall consist of a porous refractory material vertically
3. Terminology mounted in a cast iron frame, exposing a radiating surface of

3.1 Definitions—For definitions of terms used in this test 12 by 18in. (300 by 460 mm) and shall be capable of operating
method refer to the terminology contained in Terminology E&t temperatures up to 1500°F (815°C). The panel shall be

176. equipped (see Fig. 2) with a venturi-type aspirator for mixing
gas and air at approximately atmospheric pressure; a centrifu-
4. Summary of Test Method gal blower, or equivalent, to provide 106/fnin (50 L/s) air at

4.1 This test method of measuring surface flammability of
ma’Fe”als employs a radiant he_at source CO_nSIStmg_ Of_a 12 by 3 Robertson, A. F., “Surface Flammability Measurements by the Radiant Panel
18-in. (300 by 460-mm) panel in front of which an inclined 6 wmethod,” Symposium on Fire Test Methods, ASTM STP, 28TM, 1962, pp.

by 18-in. (150 by 460 mm) specimen of the material is placed33-46.
Robertson, A. F., Gross, D., and Loftus, J., “A Method for Measuring Surface
Flammability of Materials Using a Radiant Energy SourdeidceedingsASTM,
1 This test method is under the jurisdiction of ASTM Committee E-5 on Fire Vol 56, 1956, pp. 1437-1453.
Standards and is the direct responsibility of Subcommittee E05.22 on Surface Gross, D. and Loftus, J. J., “Surface Flame Propagation on Cellulosic Materials

Burning. Exposed to Thermal RadiationJournal of ResearchNBS, Vol 67C, 1963, pp.
Current edition approved March 10, 1998. Published May 1998. Originally 251-258.

published as E 162 — 60 T. Last previous edition E 162 — 94. Magee, R. S. and McAlevy lll, R. F., “The Mechanism of Flame Spread,”
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been found satisfactory for this purpose. The position of the
burner tip is such that the flame will contact or be witkinin.

(12.7 mm) of contacting the top center area of the specimen.
6.1.5 Stack—The stack shall be made from 0.040-in. (1.0-
mm) sheet steel with shape and dimensions as shown in Fig. 2.
The position of the stack with respect to the specimen and
radiant heat panel shall also comply with the requirements of

Fig. 2.

6.1.6 Thermocouples-Eight thermocouples of equal resis-
tance and connected in parallel shall be mounted in the stack
and supported with porcelain insulators as indicated in Fig. 2
and Fig. 4. Each junction shall be formed by fusing the end of
a twisted pair of Chromel and Alumel wires of 0.020-in.
(0.5-mm) diameter.

6.1.7 Automatic Potentiometer Recorde/An automatic
potentiometer in the range from 100 to 1000°F (38 to 538°C)
shall be installed to record the temperature variation of the
stack thermocouples as described in 6.1.6. The recorder should
give a continuous record or shall print at time intervals of not
more than 15 s.

6.1.8 Hood—A hood with exhaust blower placed over the
stack is required. The blower should produce a velocity of 100
ft/min (0.5 m/s) (30.5 m)/min at the top of the stack with the
radiant panel not operating, or approximately 250 ft/min (1.3
m/s) with the radiant panel at operating temperature. The
velocity through the stack is not critical for flame-spread
measurements provided a stack thermocouple temperature
calibration is performed (see Annex Al.2) for the established
test conditions. The hood surfaces should clear the top and
sides of the stack by a minimum of 10 in. (254 mm) aédin.

a pressure of 2.8 in. of water (700 Pa); an air filter to preven{191 mm) respectively.
dust from obstructing the panel pores; a pressure regulator andg.1.9 Radiation Pyrometer-The radiation pyrometer for
a control and shut-off valve for the gas supply. standardizing the thermal output of the panel shall be suitable

6.1.2 Specimen HolderThe specimen holder shall con- for viewing a circular area 10 in. (254 mm) in diameter at a
form in shape and dimension to Fig. 3 and be constructed frorfange of about 4 ft (1.2 m). It shall be calibrated over the
heat-resistant chromium steel. Observation marks shall be filegherating black body temperature range in accordance with the
on the surface of the specimen holder to correspond with 3-improcedure described in the Annex Al.

(76-mm) interval lines on the specimen. 6.1.10 Portable PotentiometerThe electrical output of the

6.1.3 Framework for Support of the Specimen Holdefhe  radiation pyrometer shall be monitored by means of a poten-
framework shall have two transverse rods of stainless steefiometer provided with a millivolt range suitable for use with
each¥z in. (13-mm) in diameter, with a stop to center the the radiation pyrometer described in 6.1.9.
specimen holder directly in front of the radiant panel. The 6.1.11 Timer—The timer shall be calibrated to read to 0.01
support and bracing members should be constructed fromin to record the time of events during the test.
metal stock. Since the angle of the specimen and its position ]
with respect to the panel are critical, the framework dimensiond- Test Specimens
specifying these conditions shall be wittain. (3.2 mm) of 7.1 The test specimen shall be 6 by 18 in. (150 by 460 mm)
the values given in Fig. 2. by the sheet thickness, where this is less than 1 in. (25 mm).

6.1.4 Pilot Burner—The pilot burner shall be a length of Materials supplied in greater thickness shall be cut to 1 in. (25
stainless steel tubing aproximately 8 to 9 in. (203 to 229 mm)mm). At the request of the sponsor, materials may be tested in
long with ¥s-in (3.2-mm) inside diameter b¥ie-in. (4.8 mm)  thickness greater than 1 in. (25 mm), but an oversize specimen
outside diameter. The part of the burner that is exposed tholder will then be needed.
radiant energy may be protected with a porcelain tt#ein. 7.2 Materials intended to be applied to a substrate shall be
(5.16 mm) inside diameter bysz-in. (6.84 mm) outside tested on that substrate.
diameter. The burner shall be mounted horizontally and at a 7.3 For comparison tests, or where the intended application
slight angle to the intersection of the horizontal plane of theof a finish material is not specified, the finish material shall be
burner with the plane of the specimen. The burner shall also bprepared for test in accordance with 7.4-7.7.
capable of being moved out of position when not in use. The 7.4 Sheet materials that are opaque to infrared radiation and
pilot shall provie a 2 to3-in. (51 to 76-mm) flame of gas greater thar¥ie-in. (1.6-mm) thickness are not applied to a
premixed with air in an aspirating type fitting. Acetylene hasbase.

FIG. 1 Radiant Panel Flame Spread Test Equipment
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FIG. 2 Details of Construction of Test Equipment

7.5 Opaque sheet materials upg/e-in. (1.6-mm) thickness, Note 1—Wherever inorganic reinforced cement bddsspecified, the
and liquid films such as paints, etc. intended for application tdnaterial shall be nominakin. (6.3 mm) thick, high density (1105 Ib/ft*
combustible base materials, shall be applietdtin. (6.4-mm) (1762 80 kg/r"a)_) and uncoat_ed' _ _ _
thick tempered hardboard using recommended application 7.7 If abacking of aluminum foil 0.002 in. (0.05 mm) thick,
procedures. The hardboard shall have a mean flame-spre@h the bright side against the specimen, produces a higher
index of 130 to 160 based upon a minimum of four testsflame spread index than without the foil, this higher result shall
performed in accordance with this method. be adopted as the flame spreqd index. .

7.6 Liquid films and other materials for application to a 7.8 Materials, including fabrics, not applied to a base but

. : S orted at one or more edges shall be mounted on a special
noncombustible base shall be applied to the smooth surface ¢ EEing ofyo-in. (13-mm) thickgmillboard of which the surfacpe

J/4—in.. (6.4-mm) th.ick inorganic reinforced cement board, ”SingoPposite the test specimen is covered with a sheet of highly
specified spreading rate requirements, or, in the absence o

requirements, a minimum-coating thickness of 0.030 in. (0.76

mm)- 4Manville Flexboard II, available through local Manville distributors, has been
found satisfactory for this purpose.
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FIG. 3 Specimen Holder

reflective aluminum foil 0.002 in. thick, with the bright side the bright side against the specimen. Inorganic reinforced
against the specimen. Millboard spacésby ¥- in. (12.7 by  cement board shall be used as backing. The test specimen shall
12.7 mm) shall be used at the perimeter of the foil-covered facbe retained in the specimen holder & 6 by 18-in. (150 by
of the backing to separate the test material from the foil460-mm) sheet of 1-in. (25-mm) hexagonal steel wire mesh, 20
Flexible materials shall be cut to 10 by 22-in. (255 by 560-mm)to 22 AWG, placed against the exposed face of the specimen.
size, folded around the frame and fastened to the rear surfaddolded skin or treated surfaces shall face the exposure.
of the millboard with tension sufficient only to remove slack. 7.9 Finish materials, including sheet laminates, tiles, fab-
Note 2—Wherever millboard is specified, the material shall be cement'CS: and others applled to a base material with adhesive as well
bound of commercial quality nominat-in. (13-mm) thick and density of &S laminated materials not attached to a base shall be tested for
60 + 5 Ib/ft® (960 + 80 kg/n?).> possible increased flame spread or associated hazard due to
7.8.1 For cellular elastomers and cellular plastics, Whethe?e_lammatlon, craqklng, pe?"”gv or other separation of the
flexible or not, the back and sides of the test specimen shall b 'Sh material. An increase in flame spread may be causgq by
wrapped with aluminum foil 0.002 in. (0.05 mm) thick, with aming on thg reverse face of 'ghe test maFerlaI, or by Ignition
of the adhesive or base material. Determination of the exist-
ence of such effects shall be made as follows:
°NAMPRO 901 millboard, available from Quin-T Corp., 140 East 16th Street, 7.9.1 One or more specimens of the sample material shall be
Erie, PA 16501, or equivalent has been found satisfactory for this purpose. tested as received in the manner prescribed herein for the flame
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FIG. 4 Thermocouple Mounting Arrangement
spread determination of ordinary materials. had yielded the highest flame spread index. However, if in a

7.9.2 Materials that tend to delaminate or in any waygrooved assembly any increase in the flame-spread index can
separate from the specimen holder during the above tedte attributed primarily to accelerated flame travel within the
exposure shall be retested using one or more specimens grooves, the flammability test shall be conducted in the
which the material is retained in positioy b 6 by18-in. (150  conventional manner, without grooves.
by 460-mm) sheet of 1-in. (25-mm) hexagonal wire mesh 7.10 If, in this initial test, any material tends to melt, soften,
placed in the specimen holder and against the exposed face afack, split, or fall from the specimen holder, it shall be retested
the specimen. with a wire support as described in 7.9.2 and the higher of the

7.9.3 Materials as described in this paragraph, and tested iwo results shall be adopted as the flame spread index.
accordance with 7.9.1 or 7.9.1 and 7.9.2 combined shall be 7.11 All specimens except those oweiin. (19.0 mm) thick
further tested using one or more specimens. These specimesisall be backed witkz-in. (13-mm) millboard of 60 Ib/ff (960
shall be prepared by scoring groovesyaé-in. (1.6-mm) max  kg/m®) density. To protect the back surface of the specimen, a
width in the finish material, making one longitudinal groove 11 by 6-in. (25 by 152-mm) strip of flexible ceramic paper shall
in. (25 mm) from an edge, and five lateral grooves 4 in. (102be placed across the top edge of the specimen and folded down
mm) apart and 1 in. (25 mm) from the top and bottom edgesover the back face of the millboard.

.The resulting pattern contains four large sections, each 4 b.y 5NOTE 3—Wherever ceramic paper is specified, the material shall be
in. (102 by 1_27 mm) held on the back by the Substra_te Iamln@apable of maintaining its integ?itf/)with a[:ninimur'n service temperature
or by adhesive, and supported on the unscored side by thg 2300°F (1260°Cf¥:.

specimen holder. Unapplied laminates should be grooved

through three fourths of the thickness; materials applied to a

base should be scored Completely throth the finish.  Type 300 Ceramic Paper, in appropriate thicknesses, available from Cotronics

7.9.4 The ﬂammabi“ty test _Of the sa_rr_lple material shall bQ:orporation, 3379 Shore Parkway, Brooklyn, NY 11235, or equivalent has been
conducted under the appropriate condition of 7.9.1-7.9.3 thabund satisfactory for this purpose.
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8. Conditioning an exposure time of 15 min, whichever occurs first, provided

8.1 Predry specimens for 24 h at 140°F (60°C) and theh® maximum temperature of the stack thermocouples is
condition to equilibrium at an ambient temperature of ¥3  reached.
5°F (23 = 3°C) and a relative humidity of 5& 5 %.

9. Number of Test Specimens . .
P 11.1 Calculate the flame spread indéx,of a specimen as

9.1 At least four specimens of each sample shall be testegl product of the flame spread factdt, ., and the heat
under the conditions applicable to the type of sample. evolution factorQ, as follows:

10. Procedure I,=FQ

10.1 Remove objectionable combustion deposits from the \yhereF_ andQ are as defined in 11.2 and 11.3.
thermocouples by brush-cleaning or other effective method

aftecr) gaCh test. h d f th | vertically against time of arrival of flame at each mark
10. Dunng_t e conduct of the test, control e>.(trane_Oushorizontally. For this purpose, assume that the flame starts at 0
drafts by closing windows and doors, stop aw—cwculatmgin. (0 mm) at time O min, and plot this initial point also.

devices, and arrange baffles between the apparatus and agynnect the six (or fewer) points with straight-line segments. If

remaining sources of dr_afts_. . . the upward slope of all the line segments becomes less steep,
10.3 Ignite the gas-air mixture passing through the radlanI)r remains constant, calculafe as follows:
panel and allow the unit to heat for 0.5 h. Before each test, L ' 1 X 1 ’ L

check the radiant output by means of the radiation pyrometer g — 1+ + + + +
placed in such a manner as to view a central panel area about ol Lok bl hpml st
10 in. (254 mm) in diameter. Adjust the rate of air supply to wheret, is conventionally 0, ant}; ... t; 5 correspond to the
between 750 and 800%th (5.9 and 6.3 L/s) and then adjust the time, in minutes, from initial specimen exposure until arrival of
fuel gas supply upwards from zero until it is just sufficient to the flame front at the positions 3 ... 15 in. (76 ... 380 mm),
produce a radiant output equal to that which would be obtainedespectively, along the length of the specimen.

from a blackbody of the same dimensions operating at a 11.2.1 If there are any segments where the slope increases,

11. Calculation

1S

11.2 Calculation of E—On linear graph paper, plot distance

temperature of 1238 7°F (670+ 4°C). _ eliminate the increase by drawing a straight line from the
10.4 Turn on the recording potentiometer for measuring thgrevious point to the succeeding point, thus “skipping” the
stack thermocouple temperature. point at which the slope increases; (so, a “skip point” will

10.5 The adequacy of measures to control drafts shall bglways be locatetielowthe new line segment). Repeat this as
established by ensuring that stack temperature variations beften as necessary to eliminate slope increases. In some cases,
fore the specimen is put in place for test (see 10.7) do noit may be necessary to skip 2, 3, or 4 consecutive points.
exceed+9°F (5°C). o _ ~ 11.2.2 Points that are left below the final segmented curve

10.6 Ignite the pilot and adjust it to give a flame 2 to 3 in. gre designated “skip points.” Points on the curve are “curve
(51 to 76 mm) long. Move the pilot into operating position. The points * There should be no points above the curve. Using the
pilot burner shall remain ignited and in position for the equation forF, given in 11.2, drop the two terms involving a
duration of the test whether or not there is flaming of thesjngle skip point, or the three to five terms involving two to
specimen. For materials that tend to shrink or contract upofoyr consecutive skip points, or both, and in each case replace
application of heat, position the pilot burner flame to directlythem with the single new terni/(T; — T,), whereK is an

contact the specimen. integer related to the number of skip points, as follows:
10.7 Place the specimen holder containing the specimen Number of skip points p

into the supporting framework and start the timer simulta- One single 4

neously. A maximum of 5 min shall elapse between the time Two consecutive 9

the specimen is removed from the conditioning chamber until Zg:ﬁgﬁgggﬁz\‘,‘f ;g

it is placed in position on the framework. During this time
place the specimen and holder in an appropriate vapor barrier (Note that it is possible to have two, but no more, distinct
jacket, removing it only when the specimen and holder aré&Jroups of skip points: example in Annex A1.5.)

placed on the framework for the test. A polyethylene bag has

been found suitable as a vapor barrier envelope.

. X T; = time in minutes at the first curve point following a
10.8 Record the time of arrival of the flame on the surface ' skip point P g
of th? specimen at each of the 3"”'. (76.-mm) marks on theTb = time in minutes at the last curve point before a skip
specimen holder or on the corresponding lines of the specimen. point.

At the same time, make the observations for “flash” required in 11.2.3 Procedures equivalent to the oreceding. for examole
11.4.1. Also, record observations on dripping (see 11.5) and q nep 9 Pie,
Pmputer programs, are equally valid.

any other behavior characteristics of the specimen that appegi

to be of interest. 11.3 CalculateQ as follows:
10.9 Record the maximum rise of the stack thermocouples. Q=CTB
10.10 Exposure Time-The test is completed when the

flame front has progressed to the 15-in. (380-mm) mark or aftetVnere:
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C = arbitrary constant 7.7, chosen to make results con-€xposure, a slight temperature rise may remain undetected if
sistent with those obtained prior to the metrication of recording is done intermittently (for example, at 15-s inter-
this calculation, vals). Continuous recording of the stack thermocouple tem-

T = observed maximum stack thermocouple temperatureperature is required in such cases.
difference in degrees Celsius between the temperature-
time curve for the specimen and that for a similar 12. Report
curve of the inorganic reinforced cement board cali- 12.1 Report the following information:
bration specimen (see Annex Al.2), and 12.1.1 Complete identification of the material tested, includ-

B = mean stack thermocouple temperature rise for uniting type, source, manufacturer's code numbers, form, principal
heat input rate of the calibration burner in degrees dimensions, color, previous history, etc.,

Celsius per kilowatt, a constant for the apparatus (see 12.1.2 Type of test specimens, for example, molded, slab,
Annex A1.2). @ will probably be found to lie between core, skin, surface treated, etc.; dimensions, and whether tested
0.6 and 1.2°F/Btu-min, or between 20 and 40°C/KW.) with or without backing or aluminum foil,
12.1.3 Conditioning procedure used if different from that
11.4 Flame Fronts Not Sustainedll flame fronts, however specified in 8.1,

temporary, are to be taken into account. 12.1.4 Number of specimens tested,

11.4.1 Rapid Flame SpreagHf flame spreads from any of 12.1.5 Exposure time and whether completely destroyed or
the 3-in. marks to the next in 3 s or less, the fact should b&xposed for 15 min,

mentioned in the report and the word “Flashing” in parentheses 12.1.6 Average flame spread index for each set of specimens

should follow the flame spread index; it should be reported irand range, and,

the form: for example, “Flame spread index100 (Flashing).” 12.1.7 Any visual characteristics of the individual speci-

11.5 Materials that have a tendency to exhibit rapid running"€ns-

or dripping of flaming material, either separately or in con- . ,

junction with a general flame front advance, due to melting and3: Precision and Bias

the steep inclination of the specimen during test, shall be noted 13.1 A precision and bias statement is being developed.

as “Running (or Dripping) of Flaming Materials,” and the time

of occurrence should be reported in addition to the regularlyl4. Keywords

determined flame spread index. 14.1 fire-test-response standard; flame spread factor; flame
11.6 For low-density, cellular, or other materials in which spread index; heat evolution factor; radiant heat energy; radiant

the flaming is rapid and is limited to the early part of the testpanel; surface flame spread; surface flammability

ANNEX
(Mandatory Information)

Al. PROCEDURE FOR CALIBRATION OF APPARATUS

Al.1 Radiation Pyrometer ’ the temperature of the stack thermocouples. It is recommended

A1.1.1 Calibrate the radiation pyrometer by means of ahatinitial positioning of the exhaust hood system be made so
conventional blackbody enclosure placed within a furnace an@s to maintain the operating stack thermocouple temperature
maintained at a uniform temperature of 1238°F (670°C). Thavithin the range from 356 to 446°F (180 to 230°C) when no
blackbody enclosure may consist of a closed Chromel met&Pecimen is in position. Place an inorganic reinforced cement
cylinder with a small sight hole in one end. Sight the radiationboard specimen in position, ignite the pilot burner, adjust the
pyrometer upon the opposite end of the cylinder where dlame b a2 to3-in. (51 to 76-mm) length, and place the burner
thermocouple indicates the blackbody temperature. Place tligto the operating position. Record continuously the increase in
thermocouple within a drilled hole and in good thermal contactemperature of the stack thermocouple and use this temperature
with the blackbody. curve as a base for the measurement of stack thermocouple
temperature rise in the testing of materials.

Al.2.2 Place an inorganic reinforced cement board speci-
t‘?’nen, with a¥z-in. (13-mm) millboard backing in the test
no ﬁosition, and note the ensuing equilibrium temperature of the
_ stack thermocouples which will be used as a base temperature
7 Robertson, A. F., Gross, D. and Loftus, J. “A Method for Measuring Surfacefor the following procedure: Prepare a multiported diffusion
Flammability of Materials Using a Radiant Energy SourdetdceedingsASTM, n remix ir rner from a 12 15-in 1-mm
Vol 56, 1956, pp. 1437-1453, describes in detail a method for testing the surfac% o phe f]/e.d a ) blé Z 0 ?] . to 15-in. (?05 to 38 d )
flammability of building materials developed at the National Institute of Standards ength of 7a-n. Stan. _ar wrought |r_on or stee p'pe cappe {it
and Technology and contains data comparative with other test methods. one end and containing ten 0.070-in. (1.8-mm) diameter radial

Al.2 Stack Thermocouples

Al.2.1 With the panel at operating temperature, and th
exhaust blower producing an established stack velocity,
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holes space#s in. (16 mm) on centers along a line parallel to A1.3 Calibration Check

the axis of the pipe. Place the center-line of the pipe burnerin a1.31 The proper calibration of the radiation pyrometer at
horizontal position 1 in. (25 mm) (measured along th_e specia blackbody temperature of 1238°F (670°C) as described in
men surface) below the upper exposed edge of the inorganig 1 9 and A1.1.1 is important. Where facilities for performing
reinforced cement board specimen. The pipe wall shall be iych a calibration are not available to laboratories equipped
contact with both side edges of the specimen holder so that thgith the radiant panel test apparatus, a check calibration may
portion of the pipe containing the burner holes is centered withhe secured upon request to the Center for Fire Research,

respect to the specimen. The axes of the burner holes shall Rgytional Institute of Standards and Technology, Washington,
vertical causing flames from the burner to impinge at or neapc 20234.

the top of the inorganic reinforced cement board specimen. The

type and orientation of the yellow diffusion flames producedAl.4 Example of Flame Spread Factorf, Calculation

are comparable to the flames emitted from a burning specimen.  (11.2.1 and 11.2.2)

Ignite the pilot burner and adjust it in the manner described in A1 4.1 Supposet; =3 min, t;=5 min, t,=6 min, t
6.1.4. Record the maximum stack thermocouple temperaturg = 10 min, andt ;5 = 12 min. These points appear in a graph
rise above the previously defined base for each of several ga$ Fig. A1.1.t,, ts, andt,, are recognized as skip points with
flow rates to the burner, allowing a minimum of 10 min at eachthe first two being consecutive. Thus using the equation in 11.2
flow rate for stack temperature stabilization. The gas supplieghodified by 11.2.2:

to the calibration burner shall be manufactured methane, or
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natural gas, or combinations of these gases. The gas flow rate 1 N 1 N are replaced b 9
to the calibration burner should be measured by means of a b=ty te—t fh—1 (A
calibrated flowmeter. Use the higher (gross) heating value of and

the gas to convert the gas flow rates to heat input rates. 1 1 4
Moisture, temperature, and pressure corrections should be Lo o, replaced bm

applied, when applicable, to convert the gas flow rates and the
higher (gross) heating value of the gas to a dry basis at a
standard temperature of 60°F (15.6°C) and a standard pressure Foq4_ 2 4

of 30.0 in. (762 mm) Hg. Plot the maximum stack thermo- ) b=l b5l

couple temperature rise in degrees Fahrenheit or Celsius as aThus, substituting the appropriate times:

function of the corresponding measured heat input in Btu per Fo =1+ (9/6) + (4/6) = 3.17

minute or kilowatts. The value @@ used in the flame spread

index formula in 11.3 is based on the ratio of a temperature risé1.5 Surface Flammability Standard

to the heat input required to produce it. This shall be measured A1.5.1 For checking operational and procedural details of

at the level required to produce a temperature rise of 180°khis standard, a surface flammability standard is available, at
(100°C). For those using degrees Fahrenheiffor 11.3,8 iS  nominal cost, through the Standard Sample Office, National

57 times the ratio of a temperature rise of 180°F to the healhstitute of Standards and Technology, Washington, DC 20234.
input in Btu per minutes producing it. For those using degreeJhe use of this standard material does not obviate the need for
Celsiusp is the simple ratio of a temperature rise of 100°C tofollowing the calibration and standardization procedures out-

the heat input in kilowatts producing it. lined herein.

The final equation becomes:
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