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Standard Test Method for

Determination of Fire and Thermal Parameters of Materials,
Products, and Systems Using an Intermediate Scale
Calorimeter (ICAL) *

This standard is issued under the fixed designation E 1623; 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 used to ignite the combustible vapors from the specimen during

1.1 This fire-test-response standard assesses the responsé§f ignition and heat release tests. The assessment of the
materials, products, and assemblies to controlled levels djarameters associated with flame spread requires the use of line
radiant heat exposure with or without an external ignitor. ~ Purners instead of hot wire ignitors.

1.2 The fire-test-response characteristics determined by this 1.6.1 Heat release measurements at low heat flux levels (<
test method include the ignitability, heat release rates, mask) KW/n) require special considerations as described in
loss rates, visible smoke development, and gas release &€ction A1.1.6. .
materials, products, and assemblies under well ventilated 1.7 This test method has been developed for evaluations,
conditions. design, or research and development of materials, products, or

1.3 This test method is also suitable for determining marWassemblies, for mathematical fire modeling, or for research and

of the parameters or values needed as input for computer figevelopment. The specimen shall be tested in thicknesses and
models. Examples of these values include effective heat dfonfigurations representative of actual end product or system

combustion, surface temperature, ignition temperature, andS€s. _ _ _
emissivity. 1.8 Limitations of the test method are listed in Section 5.5.

1.4 This test method is also intended to provide information 1.9 The values stated in Sl units are to be regarded as the
about other fire parameters such as thermal conductivitgtandard. _ .
specific heat, radiative and convective heat transfer coeffi- 1.10 This standard is used to measure and describe the
cients, flame radiation factor, air entrainment rates, flaméeSponse of materials, products, or assemblies to heat and
temperatures, minimum surface temperatures for upward arfgme under controlled conditions, but does not by itself
downward flame spread, heat of gasification, nondimensiondfcorporate all factors required for fire hazard or fire risk
heat of gasificatiorfl)? and thed flame spread parameter (see assessment of.t_he materials, products, or assemblies under
Test Method E 1321). While some studies have indicated thaictual fire conditions. o
this test method is suitable for determining these fire param- 1.11 Fire testing of products and materials is inherently
eters, insufficient testing and research have been done to justij@zardous, and adequate safeguards for personnel and prop-
inclusion of the corresponding testing and calculating proce€ry shall be employed in conducting these tests. This test
dures. method may involve hazardous materials, operations, and

1.5 The heat release rate is determined by the principle dfduipment. Specific information about hazard is given in
oxygen consumption calorimetry, via measurement of the>ection7.
oxygen consumption as determined by the oxygen concentra- 1.12 This standard does not purport to address all of the
tion and flow rate in the exhaust product stream (exhaust ductfafety concerns, if any, associated with its use. It is the
The procedure is specified in 11.1. Smoke development i&Sponsibility of the user of this standard to establish appro-
quantified by measuring the obscuration of light by thePriate safety and hga!th practices and determine the applica-
combustion product stream (exhaust duct). bility of regulatory limitations prior to use.

1.6 Specimens are exposed to a constant heating flux in théa Referenced Documents
range of 0 to 50 kW/rhin a vertical orientation. Hot wires are ~

2.1 ASTM Standards?

D 2016 Test Methods for Moisture Content of Wood
1 This test method is under the jurisdiction of ASTM Committee EO5 on Fire
Standards and is the direct responsibility of Subcommittee E05.21 on Smoke and
Combustion Products.
Current edition approved Nov. 1, 2003. Published December 2003. Originally

approved in 1994. Last previous edition approved in 2003 as E 1623 - 03. contact ASTM Customer Service at service@astm.org.Afoual Book of ASTM
2 The boldface numbers given in parentheses refer to the list of references at t@tandardyolume information, refer to the standard’s Document Summary page on
end of this standard. the ASTM website '

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
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D 3286 Test Method for Gross Calorific Value of Coal and 3.1.3 oxygen consumption principle—the expression of

Coke by the Isoperibol Bomb Calorimeter the relationship between the mass of oxygen consumed during
E 84 Test Method for Surface Burning Characteristics ofcombustion and the heat released.
Building Materials 3.1.4 smoke obscuratigm—reduction of light transmission
E 176 Terminology of Fire Standards by smoke, as measured by light attenuation.
E 177 Practice for Use of the Terms Precision and Bias in 3.2 Definitions of Terms Specific to This Standard:
ASTM Test Methods 3.2.1 emissivity n—the ratio of the power per unit area
E 662 Test Method for Specific Optical Density of Smoke radiated from a material’s surface to that radiated from a black
Generated by Solid Materials body at the same temperature.
E 691 Practice for Conducting an Interlaboratory Study to 3.2.2 heat release rate n—the heat evolved from the
Determine the Precision of a Test Method specimen, per unit of time and area.
E 800 Guide for Measurement of Gases Present or Gener- 3.2.2.1 Discussior—Heat release is measured in this test
ated During Fires method both as a quantity per unit time and as a quantity per
E 906 Test Method for Heat and Visible Smoke Releaseaunit time and unit area.
Rates for Materials and Products 3.2.3 heating flux n—the incident flux imposed externally
E 1321 Test Method for Determining Material Ignition and from the heater on the specimen at the initiation of the test.
Flame Spread Properties 3.2.3.1 Discussior—The specimen, once ignited, is also

E 1354 Test Method for Heat and Visible Smoke Releasédeated by its own flame.
Rates for Materials and Products Using an Oxygen Con- 3.2.4 ignitability, n—the propensity to ignition, as measured

sumption Calorimeter by the time to sustained flaming, in seconds, at a specified
2.2 ASTM Proposal: heating flux.
P147 Proposed Method for Room Fire Tests of Wall and 3.2.5 net heat of combustiom—the oxygen bomb (see Test
Ceiling Materials and Assemblies Method D 3286) value for the heat of combustion, corrected
2.3 1SO Standards: for gaseous state of product water.
ISO 5657-1986(E) Fire Tests—Reaction to Fire— 3.2.6 orientation n—the plane in which the exposed face of
Ignitability of Building Material$ the specimen is located during testing, either vertical or
ISO 5660-1 Fire Tests—Reaction to Fire—Rate of Heathorizontal facing up.
Release from Building Produéts 3.2.7 sustained flamingn—existence of flame on or over

ISO 5725 Precision of Test Methods—Determination ofmost of the specimen surface for periods of at least 5 s.
Repeatability and Reproducibility for a Standard Test 3.2.7.1 Discussior—Flaming of less tha 5 s duration is

Method by Inter-Laboratory Tests identified as flashing or transitory flaming.
ISO 9705 Full Scale Room Test for Surface Prodticts 3.2.8 time to sustained flaming on the exposed gidetime
to ignition, in s.
3. Terminology 3.2.9time to sustained flaming on the unexposed ,side
3.1 Definitions: n—test duration, in s.

3.1.1 For definitions of terms used in this test method, refea_ Summary of Test Method
to Terminology E 176.

3.1.2 effective heat of combustipn—the amount of heat . i . ; i
generated per unit mass lost by a material, product, Ol;leat release from a specimen #ima vertical orientation. The

S i i i d to a uniform heat flux from a gas fired
assembly, when exposed to specific fire test conditions. (se@SCIMen IS Expose o .
gross heat of combustion). radiant panel up to 50 kW/fmand ignited instantly. Heat

3.1.2.1 Discussior—The effective heat of combustion de- "€lease measured by this test method is based on the observa-

pends on the test method and is determined by dividing thdon that, generally, the net heat O.f combustion is directly
measured heat release by the mass loss during a specifi ﬁated o the amount of oxygen required forcombus¢12_3r8).
period of time under the specified test conditions. Typically, the e primary measurements Of. oxygen concentrations and
specified fire test conditions are provided by the specification xhaust flow are made as specmeq bylHug@z)t Tests are

of the fire test standard that cites effective heat of combustioﬁonductecj with or wnhou.t p_||0ted ignition. Piloted ignition
as a quantity to be measured. For certain fire test condi'[ioné‘,esults f“?m applying wire igniters at the top and bottom of the
involving very high heat and high oxygen concentrations undef®St specimen. .

high pressure, the effective heat of combustion will approxi- 4.2 Adqmonal measurements include the _mass-loss rate of
mate the gross heat of combustion. More often, the fire tesﬁ]e specimen, surfa_ce t('ampergture, the time o sustained
conditions will represent or approximate certain real fire aming and the specimen's interior temperatures. .
exposure conditions, and the effective heat of combustion is th%‘l'3 The apparatus is sungble to develop data associated with
appropriate measure. Typical units are kJ/g or MJ/kg. the parameters discussed in 1.4.

4.1 This is a test method designed to measure the rate of

5. Significance and Use

5.1 This test method is used primarily to determine the heat
4 Available from American National Standards Institute, 11 W. 42nd St., 13th release rate of mate”a!Sa products, and gssemblles. Other
Floor, New York, NY 10036. parameters are the effective heat of com,mﬁsrate,
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the time to ignition, smoke and gas production, emissivity, and le 1542mm >
surface temperature. Examples of test specimens are assem- ' l
blies of materials or products that are tested in their end-use A.J.J.

thickness. Therefore, the test method is suitable for assessing 870mm

the heat release rate of a wall assembly.

5.2 Representative joints and other characteristics of an
assembly shall be included in a specimen when these details
are part of normal design.

5.3 This test method is applicable to end-use products not
having an ideally planar external surface. The radiant flux field
shall be adjusted to be that which is desired at the average
distance of the surface from the radiant panel.

5.4 In this procedure, the specimens are subjected to one or
more specific sets of laboratory test conditions. If different test
conditions are substituted or the end-use conditions are
changed, it is not always possible by or from this test to predict -
changes in the fire-test-response characteristics measured.

388mm

1330mm

93mm

Radiant Heaters

Therefore, the results are valid only for the fire test exposure R )

conditions described in this procedure. stoel frams
5.5 Test Limitations

5.5.1 The test results have limited validity if: (a) the = -
specimen melts sufficiently to overflow the drip tray, or (b) FIG. 1 Radiant Panel Assembly
explosive spalling occurs.

5.5.2 Exercise caution in interpreting results of specimens
that sag, deform, or delaminate during a test. Report observgomprised of a plenum space in which the natural gas is

tions of such behavior. injected at a controlled rate by the burner’s control system.
Combustion air is aspirated into the plenum space through the

6. Apparatus gas and air injection port.
6.1 General 6.2.3 The face of each burner is covered with stainless 330

6.1.1 Where dimensions are stated in the following descripfloating screen for higher surface temperature and safety. The
tion, they shall be considered mandatory and shall be followegcreens shall be carefully installed to allow for elongation of
within nominal tolerance of-5 mm on the radiant panel and Screens and supporting rods. This will allow the distance
specimen holder assemblies. An exception to this tolerance fetween the burners and screens to remain constant when
the placement of the screen in front of the ceramic burner thdteated. The optimum distance between the surface of the
shall be=0.5 mm. The tolerances permitted in the exhausturners and the outer surface of the screen was found to be 20

system (see Proposal P147) for the proposed room fire te8lM. The rows of gas burners on the panel shall be separated by
method or the ISO 9705 standard are permissible. a distance of 112 mm from each other and shall be attached to
6.1.2 The apparatus shall consist of the following compothe support tubing at the locations indicated in Fig. 1.
nents: a radiant panel assembly (see Fig. 1) capable of vertical 6-2.4 Natural gas of net heating value at least 790 kJ/mol
orientation only; a specimen holder (see Fig. 2), an infrareghall be supplied to the unit through a control system provided
pyrometer (optional), an exhaust collection system, weighind\’ith as safety interlock. All gas pipe connections to the burners
platform, gas meter, and a data acquisition system. A gener&iust be sealed with a gas pipe compound resistant to liquified
layout of the whole test assembly is shown in Fig. 3. petroleum gases. A drip leg shall be installed in the gas supply
6.2 Radiant Panels line going to each heater to minimize the possibility of any
6.2.1 The panel consists of a hollow 50 by 50 mm Squaréoose scale or dirt within the gas supply line from entering the
steel tubing (see Fig. 1) that supports three rows of adjustabl®urner’s control system.
ceramic-faced, natural gas burrfeesmprised of three burners ~ 6.2.5 Ignition of the burners shall be accomplished by
per row. The tubing has typical residential water hose connedhdividual, automatic spark igniters and pilot flames. The spark
tions provided at the bottom of the tubing to facilitate waterigniters are used to ignite the pilot flames which in turn are
cooling. used to ignite the burners after pilot flame temperature sensors
6.2.2 The left and right burners in each row are made up ofave reached a required value. The pilot remains on until the
four modules each and the center burners are comprised of oR&rners are extinguished.
module. A module consists of four vertically stacked ceramic 6-2.6 An opening of at least 25 mm shall be provided at the
elements 12.7 mm deep by 95 mm high by 158 mm wide. Thevertical centerline between the rows of burners.

center burners consist of one module each. The modules are6.2.7 Radiant Panel Constant Irradiance ControlleiThe
irradiance from the radiant panel assembly shall be capable of

being held at a preset level by means of regulating the flow of
5 A modified RAY-TEC burner unit, RT132, from Sun Technology Corp., 14329 natural gasto the burners (See_ X1.2 for more _mformaﬂon)- The
23 Mile Road, Shelby TWP., MI 48315 has been found suitable for this applicationflow of the gas is regulated using an a@mu‘mentther,
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FIG. 2 Sample Holder

2. The weighing platforf shall be capable of weighing the

i specimen to an accuracy of one gram. The platform shall be
GASW protected from the radiant panel assembly by an insulation

PORT HooD S board cover as shown in Fig. 2.
N RADIANT PANEL 6.3.3 Specimen Holder Trolly-A trolly, as shown in Fig. 3,
- WIRE shall be provided to hold the specimen holder and weighing
WATER COOLED — O e oF T platform to permit movement of the specimen to a predeter-
SR | — SAMPLE HOLDER mined location in front of the radiant panel at the beginning of
T ! e a test. The _troIIy shall be placgd on rails or guides tq facilitate
UNITS ‘ exact specimen placement with respect to the radiant panel.
- The trolly tracks shall be located perpendicular to the plane of
- > i the radiant panel so that the specimen is moved directly toward
B ﬁ,?/ [ SAHpLErOLOER the radiant panel. The trolly tracks shall be long enough to
'GN'TEV \ WEIGHING move the specimen holder to a distanté o from the radiant
e —— panel. This distance makes mounting the specimen easier and
allows testing of parameters other than heat release at very low

heat fluxes. Heat flux values of 25 and 50 kV&/ane achieved
at distances less than 1 m.

torized val dath le located on th f f 6.4 Other Major Components
motorized valve, and a thermocouple located on Ine surtace of g , 4 Specimen ShieldA water cooled shield (see Fig. 4)
a ceramic burner. The irradiance is directly proportional to the

temperature on the surface of the ceramic burners. Gas ﬂoshaII be provided to absorb the thermal energy from the radiant
perature ¢ u Ic bu : nels prior to testing. The shield is constructed so that a preset
shall be contlnuously measured to calc;ulate the. heat releag ter flow will maintain a shield temperature on the unexposed
from tTet' radlar;tthpaﬂel tasslembly. tThf's vatI;]Je IS n_eeded "Bace below 100°C. The shield shall be positioned directly in
computations ot the heat release rate Irom e SPECIMen. ., of the radiant panel assembly at a distance of 150 mm.
6.3 Specimen Holder Assembly Components

6.3.1 Specimen HolderThe specimen holder assembly is ;Eizlgn?nuglslgt&itgog used shall accommodate removing the
ShOV\t’L‘.'T(F'%\' t2h'ar|1d IS capgble Or: hlgld'ng a spemmerl up to 15 6.4.2 Infrared Pyrometer—A pyrometer is used to view the
mmd t'c - thic ertﬁpimmtﬁn ciszer IS nec_:rehss?ry 0 at(_:com- pecimen surface through the 25 mm gap between the radiant
modaté specimens thicker than __mm.) € top porlion Ol hels. The pyrometer is positioned 0.3 m to 0.5 m behind the
the assembly is removable to facilitate specimen insertio

Prior to starting the test the specimen shall be protected fromadlamt panel assembly at a height equal to the geometrical
the radiant panel heat flux exposure by the water cooled shield

(see 6.4.1). A drip tray, 300 mm wide by 50 mm deep by 91 6 A Sartorius Model F150S Electromagnetic Scale, has been found suitable for
mm long, shall be attached to the floor of the specimen holdey,;, application. 9 ’

directly below the specimen frame to contain limited amounts 7 A'suitable optical infrared pyrometer has a temperature range of 0-1000°C and

of materials that melt and drip. Two wire igniters described ina wavelength band of 8-12 m. The emissivity measuring range of the pyrometer

6.4.3 are attached to the Specimen holder shall be adjustable. The pyrometer shall have the through-the-lens sighting with a
e iqhi |atf h | ) fth narrow field of view. The maximum target area diameter shall not be more than 30
6.3.2 We|g Ing Platform-The general arrangement of the mm at a range of measuring distances between 500 and 2000 mm. The pyrometer

specimen holder and the weighing platform is indicated in Figshall have an analog output. Docu ments

FIG. 3 Intermediate Scale Calorimeter
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| 829mm | voltages, up to 30 V, shall be used for safety reasons. More
‘ _ ’ information about the choice of the wire igniters is given in
S | X1.3.
R S e — : e vamome]l | Th 6.4.4 Heat Flux Meter—The total heat flux meter shall be of

" i | ‘ the Gardof (foil) or Schmidt-Boelter (thermopile) type, with a
‘ . design range of about 50 kW/mThe target receiving radia-
‘ ‘ I tion, and possibly to a small extent convection, small be flat,
‘ | circular, approximately 12.5 mm in diameter, and coated with
1 ! - a durable matt-black finish. The target shall be water cooled.
‘ | P! Radiation shall not pass through any window before reaching
: ‘ the target. The instrument shall be robust, simple to set up and
‘ use, and stable in calibration. The instrument shall have an
accuracy of within=3 % and a repeatability of within 0.5 %.
6.4.5 Heat Flux Calibration Panel-A panel to establish the
heat flux/distance relationship shall be constructed from nomi-
i nal 12.7 mm thick calcium silicate board of nominal density
1 : ] 740 kg/m?®. The panel shall be the same size as a specimen
‘ ! ‘ ‘ | i ‘ : (1000 by 1000 mm) and shall have holes with _diameters to
! Water et ——wo o Waler Inlol | ui accommodate the heat flux meter from 6.4.4. Five rows and
‘ , | columns of holes shall be drilled 224 mm apart and 51 mm
| qEmergency Vet Line from the edges on all sides of the panel.
’ 6.4.6 Digital Data Collection—The data collection system
L Stmm Lo shall be equal to or better than that required in Proposal P147.
olo]s elele e[ 5 6o oo s 0101010]]% Readings shall be made at intervals not exceeding 2 s.
6.4.7 Exhaust Collection System
6.4.7.1 Construct the exhaust collection system with the
following minimal requirements: a blower, steel hood, duct,
bidirectional probe, thermocouple(s), oxygen measurement
. . _ . system, smoke obscuration measurement system (white light
center of the specimen. The measurement technique '”CIUd"}%otocell lamp/detector or laser) and combustion gas sampling

specimen emissivity adjustments is detailed4h and analysis system. Construct the exhaust collection system as
6.4.3 Wire Igniters—Two 0.81 mm Chromel wires (from . inyFig {')and.as explained in Annex AL y

Type K thermocouple wires) are used as igniters. One wire is 6.4.7.2 Ensure that the system for collecting the smoke

positioned horizontally, spanning the full width of the SpeC"é\r/]vhich includes gaseous combustion products) has sufficient

men, 80 mm above the bottom exposed edge of the specim ; X . .
and 15 mm from the specimen surface. The other wire iSexhaust capacity and is designed in such a way that all of the

- : ) . .‘tombustion products leaving the burning specimen are col-
positioned horizontally, spanning the full width of the.SpeC"I%cted. Design the capacity of the evacuation system such that
men, 20 mm above the to? eqused edge of thg specimen aé{ will exhaust minimally all combustion gases leaving the
15 mm from the specimen’s vertical plane. A spring, protecte Lpecimen (see Al.1.4)

from the radiant heat, shall be attached to one end of the wired e

to compensate for the wire expansion during the test. It shall

remain under tension throughout the test so that the igniter wire

remains in position. When used, sufficient power shall be s A vedtherm Model R-8015-C-15-072, from Medtherm Corp., Huntsville, AL,

applied to the wire that will produce an orange glow. LOW has been found suitable for this purpose.

1829mm

25mm B ,J L,L

S51mm

FIG. 4 Radiation Shield

Lamp, Phato Cell

Syst
yyem Pitot Tube |
Guide Vanes, Guide Vanes T

-— - q

To Exhaust Exhaust Duct 400 mm Dia. A

Gas Cleaning Steel plates 2 x 500 x 800 mm
Gas Analysis

Hoced of 2 mm Steel plates

Cross Section of Guide Vanes Frame of Steel Opening 2440 x 2440 mm

Profile l
r@\ 50x 100 x3.2mm '
Steel Plates |
340 man dia,
200 mm dia, | 4 S1°€! Pltes {optional) —

295 40mn 1000 x 2440 mm
Note: All dimensions in millimeters (mm)

FIG. 5 Collection Hood and Exhaust System Docu ments
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6.4.7.3 Place probes for sampling of combustion gas and for 6.4.9.3 Carbon Monoxide and Carbon Dioxide
measurement of flow in accordance with 6.4.8. Measuremert-Measure the combustion gas species with an
6.4.7.4 Make all measurements of smoke obscuration, gaastrument having an accuracy of at leasd.1 vol % for the
concentrations or flows at a position in the exhaust duct wherearbon dioxide and+0.02 vol % for carbon monoxide. A
the exhaust is uniformly mixed so that there is a nearly unifornsuitable output range is 0 to 1 vol % for carbon monoxide and
velocity across the duct section. 0 to 6 vol % for carbon dioxide. Take the combustion gas
6.4.7.5 If the straight section before the measuring system isample from the end of the sampling line. Calculate the time
at least eight times the inside diameter of the duct the exhaustelay, including the time constant of the instrument; it is a
is likely to be uniformly mixed. If a measuring system is function of the exhaust duct flow. It shall be a maximum of 60
positioned at a distance of less than eight diameters, demos- (See Annex A6 for further details.)
strate the achievement of equivalent results. 6.4.10 Smoke Obscuration Measurement
6.4.8 Instrumentation in Exhaust Duet The following 6.4.10.1 Install an optical system for measurement of light
specifications are minimum requirements for exhaust ducbbscuration across the centerline of the exhaust duct. Deter-
instrumentation. Additional information is found in Annex A2. mine the optical density of the smoke by measuring the light
6.4.8.1 Flown—Measure the flow in the exhaust duct by transmitted with a photometer system consisting of a white
means of a bidirectional probe, or an equivalent measurintjght source and a photocell/detector or a laser system for
system, with an accuracy of at leas6 % (see Annex A2 for measurement of light obscuration across the centerline of the
further details). The response time to a stepwise change of thexhaust duct.
duct flow shall not exceed 5 s, to reach 90 % of the final value. 6.4.10.2 One photometer system found suitable consists of a
6.4.9 Combustion Gas Analysis lamp, lenses, an aperture, and a photocell. See Fig. 7 and
6.4.9.1 Sampling Line—Construct the sampling line tubes Annex A2 for further details. Construct the system so that soot
of a material not influencing the concentration of the combuséeposits on the optics during a test do not reduce the light
tion gas species to be analyzed. The following sequence of theansmission by more than 5 %.
gas train has been shown to be acceptable: sampling probe,6.4.10.3 Alternatively, instrumentation constructed using a
soot filter, cold trap, gas path pump, vent valve, plastic dryind).5 to 2.0 mW helium-neon laser, instead of a white light
column and carbon dioxide removal columns (if used), flowsystem is also acceptable. See Fig. 8 and A2.4 for further
controller and oxygen analyzer (see Fig. 6 and Annex A2 fodetails. It has been shown that white light and laser systems
further details). Alternative designs of the sampling line mustwill give similar results(5, 6).
give equivalent results. The gas train shall also include 6.4.11 Thermocouples

appropriate spanning and zeroing facilities. 6.4.11.1 All thermocouples shall be 0.127 mm (0.005 in. or
6.4.9.2 Oxygen MeasurementMeasure the oxygen con- 5 mils) Type K, Chromel-Alumel.
centration with an accuracy of at leas0.04 % of full scale in 6.4.11.2 The interior thermocouples shall be inserted in

the output range of 0 to 25 vol % oxygen, &0.01 vol %  holes that have been predrilled from the unexposed face of the
oxygen, in order to have adequate measurements of rate of hesstmple toward the face to the desired depth. These thermo-
release. Take the combustion gas sample from the end of tlmuples shall be sheathed with ceramic insulafidihe two
sampling line. Calculate the time delay, including the time

constant of the instrument; it is a function of the exhaust duct

flow. This time delay shall not exceed 60 s. (See Annex A6 for °0.4 mm (o4 in.) bore diameter insulators from Omega Engineering, One
further details.) Omega Drive, Stamford, CT has been found suitable for this.

Exhaust Duct

Oxygen Analyzer*

Waste Flow Controller

Soot
Filter

7um Filter

- 1
Separation Pump Desiccant | CO2 Removal Media Rotameter

Chamber ]
1 NOTE: Rotameter is on outlet of oxygen analyzer
To CO2 and CO Analyzers *To include absolute pressure transducer
Drain
FIG. 6 Schematic of Gas Sampling Train Documents
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S ammsd = 3°C and a relative humidity of 5& 5 %. Constant weight is
achieved when two weighings differ by no more than 0.2 % in
24 h.

Aperature

9. Calibration

9.1 Calibrate all instruments carefully with standard sources
after initial installation. Among the instruments to be calibrated
are load cells or weighing platforms, smoke meters, flow or
Detector velocity transducers, infrared pyrometer and gas analyzers.
9.2 Heat Flux/Distance Relationship

FIG. 7 White Light Optical System 9.2.1 Ignite the radiant panel and allow it to come to
equilibrium as indicated by its constant heat release rate.
9.2.2 Generate a curve of average flux measurements over
wires leading up to the junctions of surface thermocoupleshe specimen surface versus specimen distance from the radiant
shall be bared for a distance of at least 50 mm on both sides @fanels. Place the calibration panel in the same position as a
the junction. Each lead shall be pulled tight so that the bead ispecimen and insert the flux meter from the unexposed face
contacting the surface and stapled at a point on each wire 2Brough the holes. The target face of the flux meter shall extend
mm away from the junction. The bead shall be pushed byl5 mm toward the radiant panel from the exposed surface of
thumb with moderate force into the surface if it will penetrate.the calibration panel to minimize the convective heat transfer
contribution. After the calibration panel has come to equilib-
7. Hazards rium, make the flux measurements with the target face of the

7.1 The test procedures involve high temperatures anfux meter at the following distance away from the radiant
combustion processes. Therefore the potential exists for burnBanel: 300, 400, 600, 800, 1000, and 2000 mm. If lower heat
ignition of extraneous objects or clothing, and for inhalation offluxes than the one correspondinga 2 mdistance are used,
combustion products. The operator shall use protective glovezontinue calibrating until past the needed distance.
and clothes while removing the specimen shield and while 9.2.3 No individual flux measurement shall deviate from the
moving the specimen trolley toward or away from the radiantaverage at each of the distances by more thal %. The
panels. The construction of a viewing wall with windows is average heat flux measurements in the bottom row of the
recommended for laboratories with small spaces where thealibration panel shall not deviate from that in any of the heat
operator and viewers cannot move far enough away from th#ux values used by more thah 5 %.
area of the radiant panel. 9.2.4 Use the curve generated in 9.2.2 to determine the

7.2 The water cooled shield placed in front of the radiantdistance from the radiant panel for a desired radiant heat flux
panel assembly dramatically lowers the heating of the laboraexposure.
tory space. Additionally, it lowers the potential for harm to 9 2.5 perform calibration every three months or more fre-
operators working in the area. quently if any significant changes to equipment are made or if
calibration is suspect.

_ _ 9.3 Heat Release

8.1 Size and Preparatian . 9.3.1 Perform the calibration of the heat release instrumen-

8.1.1 Test specimen’s dimensions shall be 1000 by 100@ion in the exhaust duct by burning propane or methane gas
mm and up to 152 mm in thickneé$s They shall be represen- and comparing the heat release rates calculated from the
tative of the construction of the end-use product. Test materialg,etered gas input, and those calculated from the measured
and assemblies of normal thickness, 152 mm or less, usingxygen consumption. The value of net heat of combustion for
their full thickness. _ ~ methane is 50.0 MJ/kg and that for propane is 46.5 MJ/kg.
8.1.2 If a product is designed to normally have joints in apgsition the calibration burner in the same location where the
field application, then that specimen shall incorporate theJO'”Epecimen is to be placed during a 35 kVi/exposure test.
detail. Center the joint in the specimen’s vertical or horizontal\jeasure the gas flow at a pressure of 105 kPa (standard
centerline as appropriate. Also test the specimen WithOUtajOirﬁtmospheric pressure, measured at the flow gage) and a
detail if the design does not include a joint. temperature of 2@ 5°C.

8.1.3 Cover the edges of the specimen with 12 mm ceramic 9.3.2 Asuitable calibration burner is a sand diffusion burner

wool blanket to eliminate the gap between the holder and thﬁ/ith 2.0.3 by 0.3 m top surface and a 0.15 m depth. Construct
specimen. - " : . . such a gas burner with a 25 mm thick plenum. Alternatively,
. 8.'2 Cond|t|on|ng—_Cond|t|on specimens to moisture equi- \,qe 5 minimum 100 mm layer of Ottawa sand to provide the
librium (constant weight) at an ambient temperature 0f223 horizontal surface through which the gas is supplied. This type
of burner is shown in Fig. 9. The gas supply to the burner shall
be technical grade propane or methane. Do not premix the gas
191f specimens of thickness greater than 152 mm are to be tested, a speciméf;?r the burner flame with a|r._ Met_er the flow of gas and keeD it
holder shall be constructed to accomodate the desired specimen thickness.  constant throughout the calibration te@ocu ments

8. Test Specimens

Document Sharing Hub

Full document details: ASTM E1623-03a


http://www.avadocuments.com/doc/astm-e1623-03a
http://www.avadocuments.com/doc/astm-e1623-03a

