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[lIM) Designation: E 1995 _ 98 An American National Standard
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INTERNATIONAL
Standard Test Method for
Measurement of Smoke Obscuration Using a Conical
Radiant Source in a Single Closed Chamber, With the Test
Specimen Oriented Horizontally *
This standard is issued under the fixed designation E 1995; 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 shall be employed in conducting these tests. This test method
1.1 This is a fire-test-response standard. may involve hazardous materials, operations, and equipment.

1.2 This test method provides a means of measuring smoke€€ also 6.2.1.2, Section 7, and 11.7.2.
obscuration resulting from subjecting essentially flat materials, 1.10 This standard does not purport to address all of the
products, or assemblies (including surface finishes), not exé@fety concerns, if any, associated with its use. It is the
ceeding 25 mm (1 in.) in thickness, in a horizontal orientationeSPonsibility of the user of this standard to establish appro-
exposed to specified levels of thermal irradiance, from #riate safety and health practices and determine the applica-
conical heater, in the presence of a pilot flame, in a singldility of regulatory limitations prior to use.
;g)rizd chamber. Optional testing modes exclude the pl|0§_ Referenced Documents

1.3 The principal fire-test-response characteristic obtained 2-1 ASTM Standards: ,
from this test method is the specific optical density of smoke D 2843 Test Method for Density of Smoke from the Burn-

from the specimens tested, which is obtained as a function of _iNg Or Decomposition of Plastiés L
time, for a period of 10 min, D 4100 Test Method for Gravimetric Determination of

1.4 An optional fire-test-response characteristic measurable _SMoke Particulates from Combustion of Plastic Matetials
with this test method is the mass optical density (see Annex D 5424 Test Method for Smoke Obscuration of Insulating
A1), which is the specific optical density of smoke divided by ~ Materials Contained in Electrical or Optical Fiber Cables
the mass lost by the specimens during the test. When Burning in a Vertical Cable T_ray Conflguraﬁo_n

1.5 The fire-test-response characteristics obtained from this E 84 Test Method for Surface Burning Characteristics of
test are specific to the specimen tested, in the form and _Building Materials
thickness tested, and are not an inherent property of the E 176 Terminology of Fire Standartis ,
material, product, or assembly. E 380 Practice fOI’. Use of the International System of Units

1.6 This test method does not provide information on the (S (the Modemized Metric Systefn)
fire performance of the test specimens under fire conditions E 603 Guide for Room Fire Experimefits
other than those conditions specified in this test method. For E 662 Test Method for Specific Optical Density of Smoke
limitations of this test method, see 5.5. Generated by Solid Materidls .

1.7 Use the SI system of units in referee decisions; see E 906 Test Method for Heat and Visible Smoke Release

Practice E 380. The inch-pound units given in parentheses are _Rates for Materials and Produtts
for information only. E 1354 Test Method for Heat and Visible Smoke Release

1.8 This test method is used to measure and describe the Rates for Materials and Products Using an Oxygen Con-

response of materials, products, or assemblies to heat and _Sumption Calorimetér .
flame under controlled conditions, but does not by itself E 1474 TestMethod for Determining the Heat Release Rate

incorporate all factors required for fire hazard or fire risk of Upholstered Furniture and Mattress Components or
assessment of the materials, products, or assemblies under COmMposites Using a Bench Scale Oxygen Consumption
actual fire conditions. Calorimetef

1.9 Fire testing of products and materials is inherently E 1537 TestMethod for Fire Testing of Upholstered Furni-
hazardous, and adequate safeguards for personnel and property Uré Item$

This test mgthod is under the Jgr!gdlctlon of ASTM Committee E-5 on Fire 2 Annual Book of ASTM Standardéol 08.02.
Standards and is the direct responsibility of Subcommittee E05.21 on Smoke and 2 Annual Book of ASTM Standardéol 10.02

Combustion Products. 4
L ) Al | Book of ASTM Standardéol 4.07.
Current edition approved Dec. 10, 1998. Published March 1999. 5A2:EZI ngk gf ASTM Stzzdzgdml 14.02
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E 1590 Test Method for Fire Testing of Mattresses 3.2.13 time to ignition n—time between the start of the test
2.2 1SO Standards: and the presence of a flame on the specimen surface for a
ISO Guide 52—Glossary of Fire Terms and Definitions period of at least 4s.
ISO 3261 Fire Tests—Vocabul&ry
ISO 5659-2 Determination of Specific Optical Density by a4 Summary of Test Method
Single-Chamber Te%t 4.1 This test method assesses the reduction of light by
ISO 5725 Precision of Test Methods—Determination ofsmoke obscuration from a burning sample. The test method
Repeatability and Reproducibility for Standard Testemploys a conically-shaped, electrically-heated, radiant-energy

Method by Interlaboratory Tests source to produce irradiance levels of 25 and 50 kfy/m
2.3 British Standards: averaged over the center of the exposed surface of an essen-
BS 6809 Method of Calibration of Radiometers for Use intially flat specimen, and mounted horizontally inside a closed

Fire Testing chamber. The equipment is suitable for testing at irradiance

levels of up to 50 kW/rA
3. Terminology 4.2 The specimen is 75 by 75 mm (3 by 3 in.), at a thickness

3.1 Definitions—For definitions of terms used in this test N0t exceeding 25 mm (1 in.) and is mounted horizontally

method, refer to Terminology E 176 and 1SO 3261. In case ofVithin & holder. _ _ _
conflict, the definitions given in Terminology E 176 shall 4-3 The exposure is conducted in the presence or in the

prevail. absence of a pilot flame (see details in 6.3.6). If a pilot flame
3.2 Definitions of Terms Specific to This Standard: is used for ignition, the test is deemed to be in the “flaming”
3.2.1 assemblyn—a unit or structure composed of a com- Mode; if a pilot flame is not used, the test is deemed to be in the
bination of materials or products, or both. “nonflaming” mode.

3.2.2 composite n—a combination of materials, which 4.4 The test specimens are exposed to flaming or nonflam-
generally are recognized as distinct entities, for example coatd@9 conditions within a closed chamber. A photometric system

or laminated materials. with a vertical light path is used to measure the varying light
3.2.3 continuous (as related to data acquisitiprddi— transmission as smoke accumulates. The light transmittance

conducted at data collection intervals of 5s or less. measurements are used to calculate the specific optical density
3.2.4 essentially flat surfacen—surface where the irregu- ©f the smoke generated during the test. N

larity from a plane does not exceed 1 mm. 4.5 The specimens are exp(_)_sed to two conditions, out of the
3.2.5 exposed surfagen—that surface of the specimen four standard exposure conditions, to be ch(_)sen by the t_est

subjected to the incident heat. requester. Thg fou_r standard exposure co.ndmons are: flaming
3.2.6 flaming moden—the mode of testing that uses a pilot Mode at an irradiance of 25 _kW?mfIammg mode at an

flame. irradiance of 50 kW/rf; nonflaming mode at an irradiance of
3.2.7 ignition, n—the initiation of combustion. 25 kW/n?; and, nonflaming mode at an irradiance of 50

3.2.7.1 Discussion—The combustion may be evidenced by kW/m?. Unless specified otherwise, conduct testing in the two

glow, flame, detonation, or explosion. The combustion may bélaming mode exposure conditions (see 8.3, X1.3 and X1.4).
sustained or transient. Exposures to other irradiances also are possible.

3.2.8 mass optical densifyn—the ratio of the optical 4.6 Mass optical density is an optional fire-test-response
density of smoke and the mass loss of the test specimefiharacteristic obtainable from this test method, by using a load
multiplied by the volume of the test chamber and divided bycell, which continuously monitors the mass of the test speci-
the length of the light path. men (see Annex Al).

' 3.2.8.1 DiscussiOI_q—The mass pptjcal dengity as determineds_ Significance and Use
in this test method is not an intrinsic material property; it is a
function of the test procedure and conditions used.

3.2.9 Nonflaming moden—the mode of testing that does
not use a pilot flame.

3.2.10 sample n—an amount of the material, product, or

assembly, to be tested, which is representative of the item as . )
fundamental properties of the material, product, or assembly

5.1 This test method provides a means for determining the
specific optical density of the smoke generated by specimens of
materials, products, or assemblies under the specified exposure
conditions. Values determined by this test are specific to the
sgecimen in the form and thickness tested and are not inherent

whole.
3.2.11 smoke obscuratiom—the reduction in visibility due  ©€Sted. .
to smoke (ISO Guide 52). 5.2 This test method uses a photometric scale to measure

t smoke obscuration, which is similar to the optical density scale
" for human vision. The test method does not measure physi-
ological aspects associated with vision.

5.3 At the present time no basis exists for predicting the
_— smoke obscuration to be generated by the specimens upon
CH LS et 20 Swn. o o e et S et e 0 neatof flame nder any ire condilons other thar
11 West 42nd, Street. New York, NY, 10046, those specified. Moreover, as _thh many smoke obscuration

7 Available from British Standards Institution, P.O. Box 4033, Linford Wood, (€St methods, the correlation with measurements by other test
Milton Keynes, MK14 6LE, United Kingdom. methods has not been established. Documents

3.2.12 specimenn—the actual section of material, produc
or assembly, to be placed in the test apparatus.
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5.4 The current smoke density chamber test, Test Methotkst conditions are substituted or the end-use conditions are
E 662, is used by specifiers of floor coverings and in the raichanged, it is not necessarily possible by or from this test
transportation industries. The measurement of smoke obscurarethod to predict changes in the fire-test-response character-
tion is important to the researcher and the product developmeidtics measured; therefore, the results are valid only for the fire
scientist. This test method, which incorporates improvementgest exposure conditions described in this procedure.
over Test Method E 662, also will increase the usefulness of 5.5.8 This test method solves some limitations associated
smoke obscuration measurements to the specifier and twith other closed chamber test methods, such as Test Method
product manufacturers. E 662[2-5] (see 5.4.1). The test method retains some limita-

5.4.1 The following are improvements offered by this testtions related to closed chamber tests, as detailed in 5.5.8.1-
method over Test Method E 662: the horizontal specimerb.5.8.5.
orientation solves the problem of melting and flaming drips 5.5.8.1 Information relating the specific optical density
from vertically oriented specimens; the conical heat sourc®btained by this test method to the mass lost by the specimen
provides a more uniform heat input; the heat input can beluring the test is possible only by using the (optional) load cell,
varied over a range of up to 50 kW#rather than having a to determine the mass optical density (see Annex Al).
fixed value of 25 kW/rf; and, the (optional) load cell permits  5.5.8.2 All specimens consume oxygen when combusted.
calculations to be made of mass optical density, which associFhe smoke generation of some specimens (especially those
ates the smoke obscuration fire-test-response characteristiodergoing rapid combustion and those which are heavy and
measured with the mass loss. multilayered) is influenced by the oxygen concentration in the

5.5 Limitations: chamber. Thus, if the atmosphere inside the chamber becomes

5.5.1 The following behavior during a test renders that tesbxygen-deficient before the end of the experiment, combustion
invalid: a specimen being displaced from the zone of controlleanay ceases for some specimens; therefore, it is possible that
irradiance so as to touch the pilot burner or the pilot flamethose layers furthest away from the radiant source will not
extinction of the pilot flame (even for a short period of time) in undergo combustion.
the flaming mode; molten material overflowing the specimen 5.5.8.3 The presence of walls causes losses through depo-
holder; or, self-ignition in the nonflaming mode. sition of combustion particulates.

5.5.2 As is usual in small-scale test methods, results ob- 5.5.8.4 Soot and other solid or liquid combustion products
tained from this test method have proven to be affected bgettle on the optical surfaces during a test, resulting in
variations in specimen geometry, surface orientation, thicknegsotentially higher smoke density measurements than those due
(either overall or individual layer), mass, and composition. to the smoke in suspension.

5.5.3 The results of the test apply only to the thickness of 5.5.8.5 This test method does not carry out dynamic mea-
the specimen as tested. No simple mathematical formula exissirements as smoke simply continues filling a closed chamber;
to calculate the specific optical density of a specimen at gherefore, the smoke obscuration values obtained do not
specimen thickness different from the thickness at which it wasepresent conditions of open fires.
tested. The literature contains some information on a relation- . )
ship between optical density and specimen thickrf#k8 6. Apparatus and Ancillary Equipment

5.5.4 Results obtained from this test method are affected by 6.1 General—The apparatus (Fig. 1) consists of an air-tight
variations in the position of the specimen and radiometetest chamber with provision for containing a sample holder,
relative to the radiant heat source, since the relative positioningadiation cone, pilot burner, a light transmission and measuring
affects the radiant heat flux (see also Appendix X2). system and other ancillary facilities for controlling the condi-

5.5.5 The test results have proven sensitive to excessivigons of operation during a test.
accumulations of residue in the chamber, which serve as 6.2 Test Chamber
additional insulators, tending to reduce normally expected 6.2.1 Construction
condensation of the aerosol, thereby raising the measured6.2.1.1 Fabricate the test chamber (Figs. 1 and 2) from
specific optical density (see 5.5.8.3 and 11.1.2). laminated panels, the inner surfaces of which shall consist of

5.5.6 The measurements obtained have also proven sensither a porcelain-enamelled metal, not more than@ 1 mm
tive to differences in conditioning (see Section 10). Many(0.04 = 0.004 in.) thick, or an equivalent coated metal, which
materials, products, or assemblies, such as some carpetirig, resistant to chemical attack and corrosion and capable of
wood, plastics, or textiles, require long periods to attaineasy cleaning. The internal dimensions of the chamber shall be
equilibrium (constant weight) even in a forced-draft condition-914 = 3 mm long, 914+ 3 mm high and 610 3 mm deep
ing chamber. This sensitivity reflects the inherent natura(36 = 0.1 in. by 36% 0.1 in. by 24=* 0.1 in.) (Fig. 2, where
variability of the sample and is not specific to the test methodthe numbers are dimensions, in mm). Provide the chamber with

5.5.7 In this procedure, the specimens are subjected to orehinged front-mounted door with an observation window and
or more specific sets of laboratory test conditions. If differenta removable opaque door cover to the window to prevent light

entering the chamber.
6.2.1.2 Fit the chamber with a safety blow-out panel,

N . consisting of a sheet of aluminum foil of thickness not greater
& Some of these limitations are common to many small scale fire-test-response

methods.
° The boldface numbers in parentheses refer to the list of references attheendof————————
this standard. 10 A list of suppliers for such equipment is availaﬂowmeMSrs.
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faces flush with the outside of the cabinet lining. Provide the
underside of the window on the floor with an electric heater of
9 = 1 W capacity, in the form of a ring, which shall be capable
of maintaining the upper surface of the window at a tempera-
ture just sufficient to minimize smoke condensation on that
face?. Mount the heater around the window edge so as not to
interrupt the light path (Fig. 2).

6.2.1.4 Mount optical platforms, 8 0.1 mm (0.31 0.004
in.) thick, around the windows on the outside of the chamber
and hold them rigidly in position relative to each other by three
metal rods, with a diameter of at least 12.5 mm (0.5 in.),
extending through the chamber and fastened securely to the
platforms.

6.2.1.5 Provide other openings in the cabinet for services, as
specified. They shall be capable of being closed so as to
develop a positive pressure of up to 1.5-kPa (150-mm water
gage) above atmospheric pressure inside the chamber (see
6.2.2) and maintained when checked in accordance with 6.6
and 9.6. All components of the chamber shall be capable of
withstanding a greater internal positive pressure than the safety
blow-out panel.

6.2.1.6 Provide an inlet vent with shutter in the front of the
chamber at the top and away from the radiator cone. Also,
provide an exhaust vent with shutter in the bottom of the

Note 1—All dimensions given in this figure are in mm unless stated Chamber to lead, via flexible pipe with a diameter of 50 to 100

otherwise.

FIG. 1 Typical Arrangement of Test Chamber

Wall
thermocouple

308

145

Radiator cone
a/ssembly

200

50f 100

280

Window

Optical
platform

—=9

/

/

=
0

914

Blow-out

1
| NP o

panel

Note 1—All dimensions in this figure are given in mm unless stated

otherwise.

FIG. 2 Plan View of Typical Test Chamber

mm (2 to 4 in.), to an extraction fan capable of creating a
negative pressure of at least 0.5-kPa (50-mm water gage).

6.2.2 Chamber Pressure Control FacilitiesProvision shall
be made for controlling the pressure inside the test chamber. A
water manometer, with a range of up to 1.5-kPa (150-mm
water gage) shall be provided for connection to a pressure
regulator and to a tube in the top of the chamiFer.

6.2.3 Chamber TemperatureA thermocouple junction,
made from wires of diameter not greater than 1 mm (0.04 in.),
shall be mounted on the inside of the back wall of the chamber,
at the geometric center, by means of an insulating disc, such as
polystyrene foam, with a thickness of 6:50.2 mm (0.25 in.)
and a diameter of not more than 20 mm (0.8 in.) attached with
a suitable cement. The thermocouple junction shall be con-
nected to a recorder, meter, or data acquisition unit, and the
system shall be suitable for measuring temperatures in the
range of 35 to 60 °C (64 to 140 °F) (see 11.1.4).

6.3 Sample Support and Heating Arrangements

6.3.1 Radiator Cone

6.3.1.1 The radiator cone (Fig. 4) shall consist of a heating
element, of nominal rating 450 W, contained within a stainless
steel tube, 2216 5 mm (87= 0.2 in.) in length and 6.5 0.2
mm (0.25+ 0.008 in.) in diameter, coiled into the shape of a
truncated cone and fitted into a shade. The shade shall have an

than 0.04 mm (1.6< 102 in.) and having a minimum area of overall height of 43 0.04 mm (1.8+ 0.02 in.), an internal
80 600 mnf (125 in?), fastened in such a way as to provide andiameter of 55+ 1 mm (2.2+ 0.04 in.) and an internal base
airtight seal. Figs. 1 and 2 show the blow-out panel location. diameter of 110+ 3 mm (4.3+ 0.1 in.). It shall consist of two

6.2.1.3 Mount two optical windows, each with a diameter of
75+ 1 mm (3= 0.04 in.), one each in the top and bottom of
the cabinet, at the position shown in Fig. 2, with their interior

12 A window temperature of at least 50-55°C (122-131°F) has been found
suitable and normally is achieved with a 9W heater.

13 A suitable pressure regulator consists of an open water-filled bottle and a
length of flexible tubing (Fig. 3), inserted 100 mm (4 in.) below the water surface;

11 Stainless steel wire mesh for fastening the aluminum foil, offers adequatehe other end of the tubing is connected to the manometer and the chamber. The

protection for the blow-out panel.
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Note 1—All dimensions in this figure are given in mm unless stated otherwise.
FIG. 3 Typical Chamber Pressure Relief Manometer

layers of 1+ 0.1-mm (0.04= 0.004-in.) thick stainless steel alternate wiring methods shown to give equivalent results also
with a 10= 0.5-mm (0.4% 0.02-in.) thickness of ceramic fibre are acceptable (see also Appendix ¥2)
insulation of nominal density 100 kgfn(6.2 Ib/ft), sand- 6.3.1.4 The temperature at the heater is to be controlled and
wiched between them. Clamp the heating element by tW%haII be held steady ta- 2 °C (+ 4 °F). The temperature
plates at the top and bottom of the element (see also Appendppntroller for the radiator cone shall be of the proportional,
X1). . ~integral and derivative Type 3-term controller with thyristor
~ 6.3.1.2 The radiator cone shall be capable of providingsiack fast-cycle or phase angle control of not less than 10 A
irradiance in the range 10 to 50 kW/mat the center of the may rating. Capacity for adjustment of integral time between
surface of the specimen. The irradiance shall also be detefps and 50s and differential time between 25s and 30s shall be
mined at a position of 25 2 mm (1+ 0.08 in.) to each side gyided to permit reasonable matching with the response
of the specimen center, and the irradiance at these tWenharacteristics of the heater. A temperature input range of 0 to
positions shall be not less than 85 %, and not more than 115 % g °c (32 to 1832 °F) is suitable: an irradiance of 50 k/m
of the irradiance at the center of the specimen. will be given by a heater temperature in the 700 to 750 °C
6.3.1.3 The irradiance of the radiator cone shall be CONr1292 to 1382 °F) temperature range. Automatic cold junction
trolled by reference to the averaged reading of two type Kyompensation of the thermocouple shall be provided. The
thermocouples. The thermocouples shall be £.600.2 mm  yeqcerined design has been shown to be satisfactory: alternate

(0.055 to 0.071 in.) outside diameter, sheathed with an unexye,jces shown to give equivalent results are also acceptable.
posed hot junction, mounted diametrically opposite, in contact 6.3.2 Framework for Support of the Radiator Cone, Speci-
with, but not welded to, the heating element, and positioned at ~"~" '

one third of the distance from the top surface of the cone. It had'e" Holder, and Heat-Flux Meter
been found that thermocouples of equal length and wired in
parallel to the temperature controller perform adequately;
14 Sheathed chromel/alumel type K thermocouples have been found suitable for
this purpose.

>While phase angle control is allowed for the temperature controller of the
radiator cone, it must be noted that this usually will require electrical filtering to

avoid the risk of inducing noise in low signal level ocu ments
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Note 1—All dimensions in this figure are given in mm unless stated otherwise.
FIG. 4 Cross-sectional View Through the Radiator Cone Heater

6.3.2.1 The radiator cone shall be secured from the vertica
rods of the support framework and located so that the lower ri
of the radiator cone shade is 251 mm (1 0.04 in.) above
the upper surface of the specimen, when oriented in th
horizontal position. Details of the radiator cone and support

are shown in Figs. 5 and 6. The base of the specimen holddir 5"""|"“" *‘°“‘°""""LI—I‘I‘|

contains a height adjustment device to ensure a consistefjt
distance between radiator cone and specimen surface.

6.3.3 Radiation Shield-The cone heater shall be provided
with a removable radiation shield to protect the specimen from
the irradiance prior to the start of the test. The radiation shield

Thermocouple

=]

<

/Rodiolor cone

17

Radiator shield

L]

Heat flux meter
and mount

365 mm
Heat fluxmeter
390 mm holder
Thermocouple mount T /Spcrl't ignition
and shield housmg
107 min ("
*‘/ !; N

Note 1—The dimensions in this figure are given in mm unless stated
otherwise.
FIG. 6 Typical Arrangement of Radiator Cone, Specimen Holder
and Radiator Shield (Side View)

shall be made of noncombustible material with a total thickness
not to exceed 12 mm. The radiation shield shall comply with
either 6.3.3.1 or 6.3.3.2 and shall be kept in place for a
maximum period of 108°

6.3.3.1 A water-cooled radiation shield coated with a du-
rable matte black finish of surface emissivéy 0.95+ 0.05;
or,

Note 1—All dimensions in this figure are given in mm unless stated

otherwise.

FIG. 5 Typical Framework for Support of Radiator Cone,
Specimen and Flux Meter
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6.3.3.2 A radiation shield with a reflective top surface in 6.3.5.2 A retainer frame and wire grid shall be used for all
order to minimize radiation transfer but not water-cooled.  tests. The wire grid shall be 75 1-mm (3+ 0.04-in.) square
6.3.3.3 The radiation shield shall be equipped with a handlavith 20 = 0.5 mm (0.8%= 0.02 in.) square holes constructed
or other suitable means for quick insertion and removal. Thérom 2 = 0.2 mm (0.08+ 0.008 in.) stainless steel rod, welded
cone heater base plate shall be equipped with the means fat all intersections?
holding the radiation shield in position and allowing its easy 6.3.6 Pilot Burner.
and quick removat’ 6.3.6.1 The flame from the single-flame burner, Fig. 8, shall
6.3.4 Heat-Flux Meter have a length of 3 5 mm (1.2 + 0.2 in.) and shall be
6.3.4.1 The heat-flux meter shall be of the thermopilepositioned horizontally 1@ 1 mm (0.4= 0.04 in.) above the
type® with a design range of at least 50 kWinThe target top face of the specimen. The color of the flame shall be blue,
receiving the radiation (Fig. 5) shall have a flat, circular face ofwith a yellow tip. Ensure that the tip of the burner is aligned
10 = 1-mm (0.4 = 0.04-in.) diameter, coated with a durable with the edge of the specimen, as shown in Fig. 9.
matt black finish. The target shall be water-coéfe@ee also 6.3.6.2 Install a small spark ignition device, sited next to the
Appendix X2). outlet tube of the burner, for the operator to cause reignition of
6.3.4.2 The heat-flux meter shall be connected directly to &he flame without opening the door of the chamber. A suitable
suitable recorder, or data acquisition unit (6.8.6), so that it isystem is a spark plug with a 3-mm (0.11-in.) gap, powered
capable, when calibrated, of recording heat fluxes of 25 k¥/mfrom a 10-kV transformer. A suitable transformer is of a type

and 50 kW/nf to an accuracy of- 1 kW/m?.20 specifically designed for spark-ignition use, with an isolated
6.3.4.3 For calibration of the heat-flux meter system, se¢ungrounded) secondary to minimize interference with the

9.8. data-transmission lines. An acceptable electrode length and
6.3.5 Specimen Holders spark plug location is such that the spark gap is located 13 mm

6.3.5.1 Details of the specimen holder are shown in Fig. 7(0.5 in.) above the specimen, close to the pilot burner.
The base shall be lined with a low density (nominally 65 k§/m 6.4 Gas Supply
(4 Ib/ft3)) refractory fibre blanket, with a minimum thickness of ~ 6.4.1 A mixture of propane, of at least 95 % purity and at a
10 mm (0.4 in.). pressure of 3.5 1-kPa (350+ 100-mm water gage), and air
at a pressure of 176 30-kPa (17 3-m water gage) shall be
[ supplied to the burner. Each gas shall be fed to a point at which
7 This device is necessary in order to enable repeat tests to be carried out withotliey are mixed and supplied to the burner.
switching off the radiator cone. 6.4.2 The use of needle valves and calibrated flowmeters is

1°The manufacturer of Schmidt-Boelter gages has the following specificationsa suitable method of controlllng gas flows. The flowmeter for

for cooling water: pressure 413-621 kPa, temperature 20.0-26.6 °C and flow rate
0.76-1.14 L/min.
29|f a recorder which only displays a millivolt output is used, the millivolt value

shall be converted to heat-flux, in kW#nusing the calibration factor (or equation, 21The retainer frame and wire grid particularly are appropriate when testing
if appropriate) specific to the heat-flux meter. intumescing specimens and also for reducing unrepresentative edge combustion of
composite samples or for retaining specimens prone to delamination. The wire grid
78 is likely to affect the test results, compared to tests conducted in its absence;

however, its use is recommended for several reasons: it helps to promote uniformity
in testing by different laboratories, in view of the expected effect of the retainer

(a) Plan view frame and wire grid on test results, it is needed for certain specimens, as explained
above, and it is required in ISO 5659-2.
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Note 1—The dimensions in this figure are given in mm unless stated
Note 1—The dimensions in this figure are given in mm unless statedotherwise.

otherwise. FIG. 8 Typical Arrangement of Radiator Cone, Specimen Holder
FIG. 7 Specimen Holder and Radiator Shield (Front Vlﬂocuments
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