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INTRODUCTION

This guide has been written to assist those planning to conduct full-scale compartment fire
experiments. There are many issues that should be resolved before such an experimental program is
initiated, and this guide is written with the objective of identifying some of these issues and presenting
considerations that will affect each choice of procedure.

This guide deals with any or all stages of fire growth in a compartment. Whether it is a single- or
multi-room experiment, observations can be made from ignition to flashover or beyond full-room
involvement.

One major reason for conducting research on room fires is to learn about the room fire buildup
process so the results of standard fire test methods can be related to performance in full-scale room
fires, allowing the further refinement of these test methods or development of new ones.

Another reason concerns computer fire modeling. Full-scale tests can generate data needed for
modeling. Comparisons of modeling with full-scale test results can serve to validate the model.

The various results among room fire tests reflect different experimental conditions. The intent of this
guide is to identify these conditions and discuss their effects so meaningful comparisons can be made
among the room fire experiments conducted by various organizations.

1. Scope data for computer fire models and for providing output data

1.1 This guide addresses means of conducting full-scale fir@ith which to compare modeling resullts. _ _
experiments that evaluate the fire-test-response characteristicsl-6 One of the major reasons for conducting room fire
of materials, products, or assemblies under actual fire cond@XPeriments is as an experimental means of assessing the
tions. potential fire hazard associated with the use of a material or

1.2 Itis intended as a guide for the design of the experimerroduct in a particular application. This should be borne in
and for the use and interpretation of its results. The guide i§1nd when designing nonstandard experiments. .
also useful for establishing laboratory conditions that simulate 1.7 A rationale for conducting room fire experiments is the
a given set of fire conditions to the greatest extent possible. €@se when smaller-scale fire tests inadequately represent end-

1.3 This guide allows users to obtain fire-test-responsé/S€ applications. _ _ . .
characteristics of materials, products, or assemblies, which are 1.8 Afurther rationale for conducting room fire experiments
useful data for describing or appraising their fire performancds to verify the results obtained with smaller scale tests, to
under actual fire conditions. understand the scaling parameters for such tests.

1.3.1 The results of experiments conducted in accordance 1.9 This standard is used to measure and describe the
with this guide are also useful elements for making regulatoryeSponse of materials, products, or assemblies to heat and
decisions regarding fire safety requirements. The use fofame under controlled conditions, but does not by itself
regulatory purposes of data obtained from experiments corinhcorporate all factors reqmred for fire hazard or f|r_e risk
ducted using this guide requires that certain conditions an@ssessment of the materials, products, or assemblies under

criteria be specified by the regulating authority. actual fire conditions
1.4 The rationale for conducting room fire experiments 1.10 This standard does not purport to address all of the
according to this guide is shown in 1.5-1.8 safety concerns, if any, associated with its use. It is the

priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1 This guide is under the jurisdiction of ASTM Committee E-5 on Fire Standards
and is the direct responsibility of Subcommittee E05.13 on Large Scale Fire Test®. Referenced Documents
Current edition approved Dec. 10, 1998. Published April 1999. Originally .
published as E 603 — 77. Last previous edition E 603 — 98. 2.1 ASTM Standards:
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D 4442 Test Methods for Direct Moisture Content Measure- ~ Growth Contribution of Textile Wall Covering$
ment of Wood and Wood-Base Materls .
D 4444 Test Methods for Use and Calibration of Hand-Held3. Terminology
Moisture Meter$ 3.1 Definitions—For definitions of terms used in this guide
D 5424 Test Method for Smoke Obscuration of Insulatingand associated with fire issues, refer to the terminology
Materials Contained in Electrical or Optical Fiber Cablescontained in Terminology E 176, ISO/IEC Guide 52, and ISO
When Burning in a Vertical Cable Tray Configuration 3261. In case of conflict, the terminology in Terminology
D 5537 Test Method for Heat Release, Flame Spread and 176 shall prevail.
Mass Loss Testing of Insulating Materials Contained in 3.2 Definitions of Terms Specific to This Standard:
Electrical or Optical Fiber Cables When Burning in a 3.2.1 full-scale testn—a test in which the product(s) to be

Vertical Cable Tray Configuraticn tested is utilized in the same size as in its end use.
E 176 Terminology of Fire Standarts 3.2.1.1 Discussior—In practical applications, this term is
E 800 Guide for Measurement of Gases Present or Geneusually applied to tests where the item to be tested is larger
ated During Fire$ than would fit in a bench-scale test.
E 906 Test Method for Heat and Visible Smoke Release 3.2.2 heat release raten—the calorific energy released per
Rates for Materials and Produtts unit time by the combustion of a material under specified test
E 1321 Test Method for Determining Material Ignition and conditions.
Flame Spread Properties 3.2.3 oxygen consumption principle—the expression of

E 1354 Test Method for Heat and Visible Smoke Releasehe relationship between the mass of oxygen consumed during
Rates for Materials and Products Using an Oxygen Coneombustion and the heat released.

sumption Calorimetér 3.2.4 smoke obscuratigm—the reduction in visibility due
E 1355 Guide for Evaluating the Predictive Capability of to the smoke.
Fire Model$ 3.2.5 total heat releasedn—integrated value of the rate of

E 1537 Test Method for Fire Testing of Upholstered Furni-heat release, for a specified time period.
ture Item$§

E 1590 Test Method for Fire Testing of Mattresses 4. Summary of Guide

Proposed ASTM Room Fire Test for Interior Finish Mate- 4.1 This guide does not define a standard room fire test. It
rials® does, however, set down many of the considerations for such a

2.2 UL Standards: test, for example, room size and shape, ventilation, specimen

UL 1715 Room Corner Te%t description, ignition source, instrumentation, and safety con-

UL Subject 1040 Large Scale Open Corner Test siderations that must be decided on in the design of a room fire

2.3 ICBO Standards: experiment. It discusses performance criteria for the particular

Uniform Building Code Standard UBC 8-2 Standard Testarray of finishing and furnishing products that comprise the
Method for Evaluating Room Fire Growth Contribution of room. The behavior of any particular product in the room

Textile Wallcovering$ depends on the other products and materials present and how
Uniform Building Code Standard UBC 26-3 Room Fire Testthey are arranged in relation to one another.

Standard for Interior of Foam Plastic Systéms 4.2 Whether a particular arrangement simulates the evalua-
2.4 FM Standard: tion desired depends on the size and location of the ignition
FM 4880 Large Scale Open Building Corner Fest source. It is therefore important that the ignition source
2.5 ISO Standards: simulate, insofar as possible, an initiating fire for the desired
ISO/IEC Guide 52 Glossary of Fire Terms and Definittons scenario.

ISO 3261 Fire Tests—Vocabuldry 4.3 The main criterion suggested in this guide for evaluating
ISO 9705 Fire Tests—Full Scale Room Fire Tests forfire performance is based on the time to flashover as indicated
Surface Products by the time at which the radiation flux at the center of the floor

2.6 NFPA Standard: exceeds 20 kW/f Other suggested indicators of flashover

NFPA 265 Methods of Fire Tests for Evaluating Room Fireinclude an average upper air temperature in excess of 600°C
and the ignition of a cotton indicator. Other possible perfor-

mance criteria include the total amount or rate of smoke and

2 Annual Book of ASTM Standarddol 04.10. heat production, extent of the flame spread for a low-energy

2 Annual Book of ASTM Standardéol 10.02. ignition source, and size of the primary ignition source

“ Annual Book of ASTM Standardgol 04.07. required to produce flashover.

S Discontinued—See 1982nnual Book of ASTM Standard®art 18, pp. 4.3.1 Where multi-room experiments are being conducted
1618 — 1638. : I ’
638 ~ 1638 flashover may not be an appropriate performance criteria. In

© Available from Underwriters Laboratories, Inc., 333 Pfingsten Rd., Northbrook, .
IL 60062. fact, the experiments may have to be conducted beyond

7 Available from International Conference of Building Officials, 5360 Workman flashover. Post-flashover is usua"y required in the test room in
Mill Rd. Whittier, CA 90601.

8 Available from Factory Mutual Research Corporation, 1151 Boston-Providence
Turnpike, P.O. Box 9102, Norwood, MA 02662. —

9 Available from International Organization for Standardization, P.O. Box 56, *°Available from National Fire Protection Association, Batterymarch Park,
CH-1211, Geneva 20, Switzerland. Quincy, MA 02269.
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order to observe high levels of toxic gases and smoke in remot®odel roomg1),** where the fire has become large or reaches
rooms or flame spread in adjoining surface areas. Othehe point of flashover, show that the compartment geometry
performance criteria could be the levels of combustion prodand dimension influence the burning rate. An important rela-
ucts that impair visibility and cause incapacitation or lethalitytionship is the following:
in remote rooms. .
4.4 Primary ignition sources include gas burners, wood M= kAvH @)
cribs, waste containers, and pools of liquid fuel. Waste con-where:
tainers and wood cribs have the advantage of presenting a solith
fuel fire with some feedback effects and a luminous flame thatA
appears to simulate the burning of furniture. However, the gag1 height of the ventilation opening (m), and
burner is the best choice for most fire experiments because a proportionality constant, the value of which is
its reproducibility. The placement of the ignition source de- approximately 0.09 kg/ff s.
pends on the desired effect on the target material. This equation is an empirical relationShip reSUlting from the
4.5 The instrumentation for measuring burning rate, hea@laSSiC ventilation-controlled wood crib fires that Kawagb)a
release rate, heat flux, temperature, upper layer depth, aftudied. Other experiments by Haggluf®) reveal that flash-
velocity, flame spread, smoke, and gas concentration is digver was not observed foky/H below 0.8 n¥ Hagglund
cussed, along with suggested locations. A minimum level ofonducted experiments on wood cribs in a compartment
instrumentation is also suggested. measuring 2.9 by 3.75 by 3.7-m high. These studies suggest

4.6 Atypical compartment size is 2.4 by 3.7 m (8 by 12 ft), that a limiting burning rate that depends on the ventilation must
with a 2.4-m (8-ft) high ceiling. A standard-size doorway (0.80 be exceeded before flashover occurs. The correlation is useful
by 2.0-m high) should be located in one wall, probably in oneas & guideline for the occurrence of flashover.
of the shorter ones. The top of the doorway should be at least 6.2.1.2 However, later studies show that the rate of burning
0.4 m (16 in.) down from the ceiling to partially contain smoke becomes independent of ventilation at flashover. Also, a single
and hot gases. item with a large enough burning rate can induce flashover.

4.7 Insofar as possible, the construction details of the walf\mong other parameters, ventilation plays an important role in
and ceiling, as well as any enclosed insulation, should duplifire severity. Drysdal¢4) explores many of these parameters in
cate the room being simulated. Boundary surfaces that do néletail.
form the specimen should also be constructed of materials 6-2.1.3 Ventilation should be continuous in a multi-room

mass loss rate (kg/s),
area of the ventilation opening @n

consistent with the room being simulated (see 6.2.3). test facility. The doors may be either open or partially closed.
4.8 The safety of observers and the crew extinguishing th&ne can install a typical heating ventilation and air condition-
fire is emphasized strongly in this guide. ing (HVAC) duct system if the compartments are closed.

4.9 The analysis of data should include a comparison of the 6.2.2 Size and Shape of Compartment
critical times, heat fluxes, temperatures, heat release rate, and6-2.2.1 The geometry of the compartment in conjunction
smoke generation in the room with ignition' flame Spread, andVlth the thermal prOpertieS of the wall and Ceiling materials has
smoke properties of the specimen materials. This would aid igubstantial influence on the behavior of a confined fire,
the development or modification of small-scale tests and woul@articularly by affecting flow patterns, and hence the mixing
provide useful information for assisting in the development ofand combustion characteristics of the fire. Thus, the compart-

analytical room fire models. ment size, shape, and openings should be chosen to simulate
o the nature or type of compartment or facility in which the
5. Significance and Use subject material, product, or system is expected to be used in

5.1 This guide provides assistance for planning room firéactual service. If there is a range of sizes, account should be
tests. The object of each experiment is to evaluate the role d@ken of the fact that for a given ignition exposure, the smaller
a material, product, or system in the fire growth within one orcompartment sizes will usually provide the most severe fire
more compartments. development conditions. However, it has been found that room

5.2 The relationship between laboratory fire test methodsize (if the floor area lies between 8.7 and 11%and one of
and actual room fires can be investigated by the use dhe room floor dimensions is between 2.4 and 3.7 m) has little
full-scale and reduced-scale experiments. This guide is aimegffect on heat development if the heat release rate is below 600
at establishing a basis for conducting full-scale experiments fokW (5). The compartment should preferably be designed to be

the study of room fire growth. symmetrical and as simple as possible for ease of analysis. The
) _ proposed ASTM Room Fire Test for Interior Finish Materials is
6. Experimental Choices based on a 2.4 by 3.7-m (8 by 12-ft) room with a 2.4-m (8-ft)

6.1 Genera—The complete program for any series of high ceiling. It has one standard-size doorway left fully open.
full-scale compartment fire experiments usually involves manyThe space between the top of the door and the ceiling is critical
different considerations and possible simulations. This guid&ecause of the trapping of smoke and hot gases. Itis 0.4 m (16
reflects the current state of knowledge and suggests choices fin.) in the proposed ASTM room. The room dimensions may be

geometry, ignition sources, and instrumentation. chosen to simulate some particular applications. However, if
6.2 Compartment Design
6.2.1 Ventilation 1 The boldface numbers in parentheses refer to the list of references at the end

6.2.1.1 Experiments with ventilation-controlled fires in of this guide.
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there are no constraints, it would probably be better to remaishape of the compartment involved even though radiative
within the dimensions of the proposed ASTM room for properties of the materials contained in bounding surfaces are
possible comparison with other single compartment tests. Alsajnrelated to geometrical issues. Consequently, the geometry,
the proposed ASTM room is already setup and instrumented ithermal and radiative properties, and degradation characteris-
many commercial testing laboratories. The room should béics of the compartment surfaces should be considered care-
located inside a larger, carefully ventilated enclosure to ensuriilly when conducting compartment fire experiments.

minimum interference from drafts or wind currents. R&J  .2.3.2 The thermal inertia (product of thermal conductivity,
shows how doorway size and room geometry affect firejensity, and heat capacityp® of the materials forming the
growth. In order to measure many of the properties that argnings of a fire compartment (bounding materials) directly
required from room-sized tests, a canopy hood and exhaugffects their surface temperature, and its corresponding rise, the
duct are required. These are usually placed either in the roomyte of heat dissipated into the internal surface, and the room
itself, or more commonly, just outside the doorway (see Fig. 1)gas temperature. The influence of the wall materials on the
6.2.2.2 Examples of tests that use full rooms are Tesfomperature distribution in the gas is also a function of the
Methods D 5424, D 5537, E 1537, and E 1590, and UL 1715qjative properties of the gas and the gas velocity. Relevant
UBC 8-2 and 26-3, and ISO 9705, as well as the proposeg{ondimensional parameters which account for this coupled
ASTM room test. o _ _interaction have been publish€@l). If the thermal inertia is
6.2.2.3_Inamu|t|-room test, itis critical to duplicate the size |y, (good insulation), the surface temperature rises more
and location of corridors and remote rooms. If flame spreagapidly the rate of heat transfer decreases, and the radiation
along walls is being observed, it may not matter if the corridore mitted from the upper walls and ceiling to both the fire itself
has a closed end; it does matter when the flame spread on @ the |ower part of the compartment increases. The emissive
floor is |m_portant. It has been shown that closing the corrldorpower of surfaces and their temperatures are coupled through
has very important effects on gas flow and decay of g&8es  {he radiative transfer equation. Bounding surfaces consisting of
8). o . materials with good insulating properties will produce substan-
.6..2.3 Thermal and Radiative Properties of Compartmenttia"y higher gas temperatures in the room than when poor
Linings , _insulators are used for lining the enclosed space. The effect of
~6.2.3.1 The fire gas temperature and heat flux levels in thgompartment thermal properties on the time-temperature curve
fire compartment depend on the heat balance of the compalias heen analyzed mathematically in the post-flashover regime
ment (heat released during the combustion process and h&gkn numerical method€10-12) Full-scale studies demon-
lost to the bounding surfaces and transfer of thermal energy;rate the effect of compartment wall properties on the fire
due to _the net flow of hot_ga_s from the room through naturatntensity (13-15) Typical thermal property values of some
ventilation or forced ventilation systems. Heat transfer to aamples of common materials are given in Tablélf) as
bounding surface in the presence of flames occurs mainly b(}juidance.
rqdigtion and convection. The amount (.)f radiant energy im- 6.2.3.3 The radiative characteristics of the bounding sur-
o o o tpe o e s e R, et o e
) ) ¢ guring the pre-flashover stages of compartment fires, but this
heat transfer rate is determined by the geometry of the

bounding surface and the magnitude and turbulence associatggeCt decrease_s_with tim_aO). Bounding surfaces ha_ving a
with the gas flow in the compartment. Heat transfer Whichgreater absorptivity result in a lower gas temperature in the fire

affects the maanitude of heat flux acting on the boundin compartment. However, the surface absorptivity effect is pro-
surface, is rela?ed directly or indirectl togboth the size an ounced when good thermal conducting materials are used on
' y y the walls, ceiling, and floor and is of minor practical impor-

Guide A Opening # 400 tance for the compartment lined with high-insulation materials.

""af ]cﬁ 5000 Guide 1 6.2.3.4 Since the severity of a fire in its early stages will
M A ™) Pitot tube VaMSS A depend on the heat exchange with the bounding surfaces of the
REES ;.‘}f-“f ~ = : room, it is important that construction details, such as the
Lamp E:::‘t‘:'c‘:‘:""‘ 08 ool A o _3-31 wallboard thickness, type, size, and spacing of the studs and
system 2mmx500x800 | o joists, and insulation, if any, in the wall and ceiling cavities, be
T‘o_;zmust as analysis Hoo! st i g representative of the construction that is being simulated. For
gas cleaning Opening  vo— 2 B those areas of the interior surface not being tested, a suitable
Frame of m&,,/ : inert material may be a ceramic fiberboard that has thermal
fofllow x 3.2 properties similar to those of gypsum board. (Tran and Jans-
Stos! plates” prmamatoms in milimetors sens(1_5) have demonstratgd that ceramic fibe_rboard is a very
1000 x 2440 mens good insulator and_ can increase the_ severity of the test.)
TR Gypsum and ceramic fiberboard give different results, and the
%240 ] # 340 results must not be intermixed. Gypsum is the material of
4 Steel plates Details of exhaust system choice for normal tests.
8 & T min Somm 6.2.3.5 During the course of a compartment fire experiment,
Gross Seviion of Guide Vanes ' the disintegration or cracking, if any, of the materials lining the
FIG. 1 Canopy Hood and Exhaust Duct compartment will affect the behavior of the confined fire.
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Vertical pressure gradients developed in the presence of the fire 6.3.2.4 The location of items of furniture in terms of their
will cause smoke and hot gases to leak to the outside and codistance from the wall, corner, and other furniture items should
air to be drawn into the compartment through the cracks in thée identified in terms of their distance from the different walls,

compartment walls or specimens. corners, and any other furniture items specified. For each
6.3 Specimens furniture item to be tested, the horizontal and vertical exposed
6.3.1 General areas, total weight, and moisture content should also be

6.3.1.1 In the room fire experiment, all of the combustibledescribed. It would also be helpful to indicate the material
products in the room can be considered to be part of thgomposition, if known. The test standards addressing specific
specimen. When some of these products are combined to forfgMs, Such as Test Method E 1537, for upholstered furniture or
an item of furnishing or a wall, the combination becomes the!€St Method E 1590, for mattresses, give details of the loca-
specimen. In fact, the walls, ceiling, floor, and all of the fions to be used.
furnishings constitute a configured specimen whose properties 6-3.2.5 The ambient temperature and humidity of the room
include the physical and chemical properties of the items an@nd the time these conditions have been maintained prior to the
their location. experiment should be recorded.

6.3.1.2 The following paragraphs deal with recommenda- 6.3.3 Selectior—The choice of the specimen is based on the
tions for the description and selection of specimens for thé@bjective of the room fire experiment, which may be one of
room fire experiments to ensure that the important variabletree types:1) a demonstration experimeng)(a comparison
will be considered, and to provide a basis of comparisorPf theory and experiment, oB) a determination of the fire
between experiments conducted at different laboratories. ~ performance of a particular product.

6.3.2 Descriptior—As much information as possible should  6.3.3.1 In the demonstration experiment, the room should
be secured and reported for the materials, products, arfe finished and furnished in the most realistic way possible.
assemblies in order to provide the necessary information on tHebservations and measurements should be aimed at uncover-
room fire specimen. Along with a description of the ventilationing the important phenomena involved in the simulated room
conditions and ignition source, the data are intended to providre and at establishing possible levels of temperature, gas
the input necessary to estimate the degree of involvement @oncentration, and times of occurrence, etc.
the various combustibles and the maximum rise in the upper air 6.3.3.2 In the second type of room fire experiment, the
temperature that could potentially be attained. emphasis is on the ease of description so that calculated values

6.3.2.1 The specimen should be divided into component§an be checked against the experimental results. The number of
classified either as finishing materials, wall and floor coveringsproducts in any given experiment should be minimized for
or furniture. simplicity of description. However, products covering a large

6.3.2.2 The location of the material, product, or assembly td@nge of properties should be selected for the tests so that the
be tested as a lining should be specified as in one or more of tH¥ediction formulas developed do not have limited applicabil-
following zones: {) ceiling, @) upper half of wall, 8) lower  Ity-
half of wall, (4) floor, or () fraction of a zone, for screening  6.3.3.3 In the third type of experiment, to evaluate fire
purposes. Both combustible and noncombustible componenggrformance, the location of the comparison product in the
are to be taken into account. The test standards addressifigom should be based on its intended use (that is, a ceiling,
specific items, such as NFPA 265, give details of the locationgall, floor, wall covering, or item of furniture). Because of
to be used. heat-trapping effects, the ceiling material should cover the

6.3.2.3 The chemical composition, generic or brand name gfomplete room ceiling. While it may not be necessary to cover
the lining material, and any involved adhesive interfacesthe entire wall area with the wall product, the area covered by
description of exposed area, thickness, density, moisture cofWall product must be large enough to contain all wall areas
tent, and fire properties of each component should be detaile§XP0osed during the experiment and extend beyond the end of
If possible, the thermal conductivity and specific heat should®ny expected flame spread. In general, other materials in the
also be listed. Some fundamental fire properties of the materig?0m should be noncombustible, or at least of low heat release,
as determined by accepted test methods such as the cofBd should remain the same from experiment to experiment.
calorimeter, Test Method E 1354, the OSU calorimeter, TesBecause of its widespread use and low heat release, gypsum
Method E 906, or the LIFT apparatus, Test Method E 1321Poard is often used, but the board must be replaced between
reflect various aspects of the fire performance in a room fire€xperiments in those areas in which it was exposed to fire. An
Data such as heat release, smoke release, ignitability, flanfdternative is ceramic fiberboard.
spread, etc. may assist in interpretation of the results of the 6.3.3.4 The experimenter may occasionally want to evaluate
room fire experiment. The ignition times, flame spread distancée outcome of the most severe ignition source and product
and rate, and heat release rates depend on many factors, s@entations. It would be prudent for a caveat to be added to the
as the incident heat flux on the specimen and the type of flamgonclusions of the experimental report stating that other
Hence, the exposure conditions during the room fire experiignition source strengths and material orientations were not
ments should be described. If possible, the bench-scale fieonsidered and therefore could not be evaluated on the basis of
tests should be performed on specimens that have the sarti#e subject experiments.
thickness as the material used in the room temperature for 6.3.3.5 Unless special considerations apply, the relative
thicknesses up to 50 mm (2 in.). sizes of the product to be tested and of the ignition source
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should be such that only a fraction of the product to be testedonstant to facilitate analytical studied) their burning rates
should be consumed, if the product to be tested has gooare not influenced by heat feedback (unless controlled artifi-
enough fire performance. cially); (5) the radiation properties of the flames are different
6.3.4 General Considerations than those of the product simulated; aB)l gas flames do not
6.3.4.1 The distinction between materials located on théesemble what is seen in real fires.
upper and lower walls is made because heat conduction losses6.4.2.2 Differences between diffusion and premixed burners
occur primarily through the upper walls and ceiling. Increasingshould be recognized. For example, the flames from a pre-
the insulation in these areas increases the rate of temperaturéxed burner will be shorter and have lower emissivities. In
rise in the room and the maximum temperature that will beorder to avoid locally high velocities, the gas can be delivered
reached. through a large-area diffusing surface, such as a porous plate or
6.3.4.2 The spacings between the items of furniture, along layer of sand.
with the ignitability of the furniture, determine the probability  6.4.2.3 Liquid fuel pool fires have the following character-
and time of flame spread between them. When two or morgstics: (1) their rate of fuel production is determined readily
items of furniture are burning, their separation distance deteffrom their rate of mass loss or the flow rate necessary to
mines whether the flames will merge. Furthermore, the heghaintain a constant depth in the pooR) (they have an
transfer between them will enhance their separate burning rat@steraction with the fire environment that can be quantified by
so that larger flames will result. The proximity of the burning their change in heat production rat8) they are reproducible
item of furniture to the wall and corner causes an increase ifinder the same exposure conditions); their radiation char-
flame height with an attendant increase in air temperature angkteristics can be controlled by the choice of fug);the effect
the probability of the flame jumping between the item and thepf feedback is not quantitatively the same as that for furnish-
wall. ings; and 6) they lack visual realism unless they are intended
6.3.4.3 In addition to its toxic effect and visibility problems, to represent liquid fuel spills. A variation of the liquid pool fire
smoke is a factor in the heat radiative exchange between ths obtained by supplying the liquid fuel in a matrix of sand in
upper and lower portions of the room. The height of theorder to vary its burning rate.
furniture items or wall covering material will determine the g 424 The solid fuels that have been used as ignition
probability of their ignition by the hot air layer in the upper part 5o rces for room fire experiments have included primarily
of the room. Horizontal and vertical surface areas are thereforgaste containers and wood cribs, with the latter having the
specified separately because of the difference in heat transfﬁ{ngest history. Stick size, type of wood and spacing, as well as
from flames to surfaces with these orientations. These diffefigta] mass have a large effect on the burning rate of the wood
ences lead to different heat release rates and flame spregflps. The use of the above two types of solid fuels is
characteristics. emphasized in this guide because they have been used the most
6.4 Ignition Sources up to the present time. However, the reproducibility and
6.4.1 General—The choice of a primary ignition source in a precisely known heat output of a gas burner makes it a likely
compartment fire experiment is a critical item. This guidecandidate for replacement of the cribs and waste containers for
presents a list of the important considerations for the choicestandard room fire experiments when detailed heat balances
There will always be compromises on the size, location, type omust be obtained from the experiments. Waste container and
fuel, time of burning, type of burning, and other factors. Thiswood crib fires have the following advantageB:they provide
discussion will present some of the important considerationghe best visual simulation of the burning of furniturg) their
and various choices that can be made. interaction with the environment of the fire room is perhaps
6.4.2 Type and Size-The complete character of the ignition closer to, though not the same as, that of the burning furniture;
source should be determined, including weight, material idenand @) their radiation characteristics more nearly match those
tification, morphology, dimensions, and all other physical andof the furniture fire. Waste containers and wood cribs have the
chemical characteristics that are necessary to repeat eafllowing disadvantages:1j their reproducibility is not as
ignition scenario. Typical ignition sources may be solid, liquid, good as that of gas burners ai@l ihe ratio of their heat release
or gaseous fuels and include wastebaskets, furniture itemgates to their measured mass loss rates vary throughout the test.
wood cribs, gas burners, liquid pool fires, and liquid fuels 6.4.2.5 Both the National Institute of Standards and Tech-
poured onto items of furnishings. The size is strongly depennology (NIST, formerly the National Bureau of Standards
dent on the degree of fire buildup required for the experimen{NBS)) and the University of California, Berkeley, laboratories
and the combustibility of the materials used in the experimenthave used plastic waste containers as ignition sources in
When choosing an ignition source for a particular experimentcompartment fire experiment€l7, 18) The combustibles
the characteristics of the product to be tested (size and hefithin these waste containers have been plastic-coated paper
production capability) should be taken into account, so as tenilk cartons, paper tissues, carbon paper, paper towels, or kraft
make a reasonable selection. wrapping paper, or some combination thereof. Plasticized
6.4.2.1 Gas burner flames have the following characterispaper milk cartons make a relatively intense fire, as shown by
tics: (1) they are reproducible2] they are well-defined (thatis, burning rate, plume temperature, and heat flux. The milk
their heat production rate is determined readily from the gasartons represent a combination of a cellulosic and a
flow rates); 8) they can be varied with time to represent the hydrocarbon-based polymeric material with a high surface-to-
burning of different items of furniture or be maintained volume ratio comparable to the contents of a typical waste
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