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Summary of Topics

This revision of ANSI/UL 723 dated June 23, 2025 includes the following changes in requirements:

— Test Specimen: 4.1

— Scope Expansion to Include Plastic Water Distribution Plumbing Pipe: 1.2A

— Calilyration of Test Equipment — Removal of Red Oak for Smoke Calibration: 89, 5.11,
Figure 5.2, Figure 5.3, Figure 5.4 (deleted), 5.12, Figure 5.5, 5.13, 5.19A, 5.21~5.23 (deleted),
7.1.6
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INTRODUCTION
1 Scope

1.1 This method of test for surface burning characteristics of building materials is applicable to any type
of building material that, by its own structural quality or the manner in which it is applied, is capable of
supporting itself in position or being supported in the test furnace to a thickness comparable to its intended
use.

1.2 The purpose of the test is to determine the comparative burning characteristics of the material under
test by evaluating the spread of flame over its surface and the density of the smoke developed when
exposed to a test fire, and thus to establish a basis on which surface burning characteristics of different

materials are
burning chara

1.2A The U

address testifg of materials in accordance with methods of test that are applications or v

test method o

a) Ma
E2768
(30 mi

b) Wir
Flame

c) Opt

Standard for Optical Fiber and Communication Cable Raceway.

d) Png
air; UL

e) Pla
enviro

Smoke Characteristics.

f) Indi
used fi
2846,

Smok¢ Characteristics.

compared, without specific regard to all the end-use parameters that affe
cteristics.

| 723 method of test is a 10-minute fire-test response method~The follow

I apparatus described herein.

[erials required by the user to meet an extended 30-minute duration tunn
, Test Method for Extended Duration Surface Burning<Characteristics of Bui
hute Tunnel Test).

Travel and Smoke of Wires and Cables in Air-Handling Spaces.
cal Fiber and Communication Raceway, materials for use in air handling spa
umatic Tubing materials for use'in ducts, plenums, and other space used for
1820, Standard for Fire Teststof Pneumatic Tubing for Flame and Smoke Cha
stic Fire Sprinkler PipingZ/materials for use in ducts, plenums, and other s

hmental air; UL 1887;. Standard for Fire Test of Plastic Sprinkler Pipe for Visi

idual Pairs_of\Plastic Plumbing Pipe materials for use in distribution of potab
br hydroniCheating and cooling applications, and water reclaim/reuse water a
Standard)for Fire Test of Plastic Water Distribution Plumbing Pipe for Visik

ct the surface

ing standards
riations of the

el test; ASTM
ding Materials

b and Cable materials for use in air-handling spaces; NFPA 262, Standard Method of Test for

ces; UL 2024,

environmental
racteristics.

pace used for
ble Flame and

e water, water
bplications; UL
le Flame and

1.3 This method of fest is infended 1o regisier performance during the period of exposure, and not to
determine suitability for use after the test exposure. Reference the requirements in the Standard for Fire
Tests of Building Construction and Materials, UL 263, for procedures for determining the performance,
under fire exposure conditions, of building constructions and materials when incorporated into a test
structure and subjected to a standard exposing fire of controlled extent and severity.

2 General

2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.2 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.
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PERFORMANCE
3 Fire Test Chamber

3.1 The fire test chamber, Figure 3.1 and Figure 3.2, is to consist of a horizontal duct having an inside
width of 17-3/4 £1/4 in (451 £6.3 mm) measured at the ledge location along the side walls and 17-5/8 £3/8
in (448 £9.5 mm) at all other points; (2) a depth of 12 £1/2 in (305 £12.7 mm) measured from the bottom of
the test chamber to the ledge of the inner walls on which the sample is supported [including the 1/8-in (3.2-
mm) thickness of woven fiberglass? gasketing tape], and a length of 25 ft (7.6 m). The sides and base of
the duct are to be lined with insulating firebrick as illustrated in Figure 3.2. The insulating firebrick shall
comply with 3.2. One side of the chamber is to be provided with double observation windows® with the
inside pane flush mounted (see Figure 3.2). The exposed area of an inside pane is to be 2-3/4 £1/4 by

11.5 plus 1 mi
inside glass is
mm) below th
specimen wid
of the test san
(see 5.2 and 5

2 McMaster-Carr

b Viycor, 100% sili
equivalent, works

b

hus 2 in (69.9 +6.4 by 279 plus 25 minus 50 mm). The centerline of the expos
to be in the upper half of the furnace wall, with the upper edge not less tha
furnace ledge. Each window is to be located such that not less than #2:in (3
is observable. Multiple windows are to be located along the tunnelso that th¢
ple is observable from outside the fire test chamber. The windows|are to be
L3).

No. 8817K35 1-1/2 by 1/8-in woven fiberglass tape or equivalent works forthis purpose.

Ca glass, nominal 1/4-in (6.4-mm) thick or equivalent, works for the“inside pane. Pyrex glass, nom
for the outer pane.

Figure 3.1

Details of test furnace

Insulated Gradual Rectangular-to—-Round

Air Inlet Port 3+1/16°(76.241.6mm) Sheet Metal Vent Pipe

Adjustable Air Intake Shutter

Photoelectric Cell 7

/ 25'(7.62m)=hength of Test Chamber
; —Draft+G0uge Connection

Thermocouple

A C—
|

%

ed area of the
n 2-1/2 in (63
D5 mm) of the
e entire length
pressure tight

nal 1/4-in thick or

= el G(I]qsniEt‘iuorr?eIgirIeor Thermocouples, ) Light Source —=—y €=
| ’—12"(30§)mm) VE(Samn) fom susce /| 1614 om) Ninimur
545" | 13(3.96m) easurements 40'(12.2m) Moximum
(].3740.13m) ) 16”(406mm) 1.D. To Induced
]——-1—17—3/411 iz A%Onzﬂtl'lc%"y High Temperature Droft System
e | onrolied— . Mineral Composition Material,
3 P"‘ 12¢1/2" T N7 Minimum 2"(50mm) Thickness
B (30513mm) Section CC
52195 Section AA

+ — See Figure 3.2 for Section BB
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Figure 3.2
Section BB
Removable Top Panel Nominal 2 in (50 mm) Mineral Composition Insulation
. [Maximum Temperature 1200°F (649°C)]
Liquid Seal
/
=4/ 1/4 in (6.4 mm) Thick / ~
Inorganic Reinforced Cement Board
= A\ <

R [

NN~ 1/8 in (3.2 mm) Thick

o _ \> W(gven Fibt)erglass

254 mm . High Temperature !
( H | 2t Structural Material Dquble Pane
(191£12.7 mm) _ —=— Observation
4£1/2in Window
(102+12.7 mm) P
Gas Ports
12£112in
(305i12-'7 mm) 314 in, Elbows

B

521968

” v/
Fire Brick, 9x 4-1/2x 2-1/21in

(229 x 1143 %635 mm)
Max. Temp. 2600°F (1427°C)
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3.2

a) A maximum recommended temperature of 2600°F (1424°C).

b) A bu

Ik density of 48 + 3 Ib/ft® (0.77 + 0.046 g/cm?®).

Table 3.1
Thermal conductivity of the insulating firebrick at mean temperature

With reference to 3.1, the insulating firebrick shall have the following properties, including Table 3.1:

Mean Temperature Thermal Conductivity
°F (°C) Btu-in/hr-ft?-°F W/m-°C
500 260 A9 023
1000 538 1.9 0127
1500 815 22 0.32
2000 1093 2.6 0.37
3.3 The ledggs are to be fabricated of a structural material® capable of withstanding abuse|of continuous

testing, level v

ith respect to length and width of the chamber and each pther, and maintaine

repair commensurate with the frequency, volume, and severity of testing occurring at any tim

@ High temperatur

3.4 To provig
six A. P. Greer
wall] along the
the window si
position of the

3.5 The top
insulated with
to be of the s
composition m

e furnace refractories such as Zicron work for this purpose.

e air turbulence for proper combustion, turbulence baffling is to be provided

, G-26, refractory fire bricks [long dimension vertical, 4-1/2 in (114-mm) dimen
side walls of the chamber at distancés of 7, 12, and 20, £0.5 ft (2.1, 3.6, and 6
He and 4-1/2, 9-1/2, and 16, £0,5 ft (1.3, 2.9, and 4.9, £0.2 m) on the oppo
fire bricks is to be measured fromrthe centerline of the burners.

is to consist of a removable noncombustible (metal and mineral compos
nominal 2-in (50.8-mm).thick mineral composition material as illustrated in Fig
fize necessary to-completely cover the fire test chamber and test sample
aterial is to have physical characteristics comparable to the following:

d in a state of

D

e .

by positioning
5ion along the
.1, £0.2 m) on
site side. The

bite) structure
ure 3.2 and is
The mineral

D.072 — 0.102

Maximum effectiveitemperature — 1200°F (649°C);

Bulk d¢nsity =241 Ib/ft® (336 kg/m®);

Thermal conductivity at 300 to 700°F (149 to 371°C) — 0.50 — 0.71 Btu-in/-hft?-°F (
W/m-K)

KpC? — 1 — 4 Btu?in-ft®>-h-°F2? (1 x 10* — 4 x 10* W2-S-m*K?)

The entire top assembly is to be protected with flat sections of high density (nominal 90 Ib/ft® or 1444
kg/m?®) 1/4-in (6.4-mm) fiber-cement board®, maintained in an unwarped and uncracked condition through
continued replacement. This protective board is not required to be either secured or unsecured to the
furnace lid. When in place, the top is to be completely sealed against the leakage of air into the fire test

chamber durin

g the test.

@ KpC is equal to the thermal conductivity times the density times the specific heat.
b fiber-cement board such as Manville Building Materials Corp. Flexboard Il and Tunnel Building Products Sterling Board work for this

purpose.
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3.6 One end of the test chamber, designated as the "fire end," is to be provided with two gas burners
delivering flames upward against the surface of the test sample. The burners are to be spaced 12 in (305
mm) from the fire end of the test chamber and 7-1/2 £1/2 in (190.5 £12.7 mm) below the under surface of
the test sample. An air intake shutter is to be located 54 15 in (1.37 0.1 m) upstream of the burner, as
measured from the burner centerline to the outside surface of the shutter. Gas to the burners is to be
provided through a single inlet pipe, distributed to each burner port through a tee-section. The outlet is to
be a 3/4-in (19-mm) elbow. The plane of the port is to be parallel to the furnace floor, such that the gas is
directed upward toward the specimen. Each port is to be positioned with its centerline 4 £1/2 in (102 £12.7
mm) on each side of the centerline of the furnace so that the flame is evenly distributed over the width of
the exposed specimen surface. See Figure 3.2. The controls used to provide constant flow of gas to the
burners during periods of use are to consist of a pressure regulator, a gas meter calibrated to read in
increments of not more than 0.1 ft* (2.8 L), a manometer to indicate gas pressure in inches of water (Pa), a

quick-acting

manometer t
shutter exten
positioned so
test chamber,

3.7 The oth
rectangular-tg
cm?) cross-se
mm) in diame
composition 1
to be by an i
with the sam
damper in the
the top at the
downstream f

3.8 A photo
section of the
pipe [at least
end of the ch
photoelectric
over the light
incident light
the light sourd
pass through
resultant light

assist in maintaining uniform gas-flow conditions. An air intake fitted with-a’v
ing the entire width of the test chamber is to be provided at the fire end{ The
as to provide an air inlet port 3 £1/16 in (76 £2 mm) high measured fronvthe fl
at the air intake point.

er end of the test chamber, designated as the "vent end;' is"to be fitted
-round transition piece, not less than 20-in (508-mm) long'with not less than
ction at any point. The transition piece is to be, in turn, fitted to a flue pipe 1
ter. The vent pipe is to be insulated with at least 2 i, (50.8 mm) of high tempg
haterial from the vent end of the chamber to the phetometer location. The moV
duced draft system having a total draft capacity of at least 0.15-in water-col
ble in place, the shutter at the fire end open ‘the normal 3 +1/16-in (76 +2
fully-open position. A draft gauge tap, todindicate static pressure, is to be in
midwidth of the tunnel, 1 £1/2 in (25 £13\mm) below the ceiling, and 15 £1/2 in
rom the inlet shutter.

meter system? consisting of a light source and photocell is to be mounted @
16-in (406-mm) diameter.vent pipe at a point where it will be preceded by a

amber, and with the light beam directed upward along the vertical axis of t
cell whose output is-directly proportional to the amount of light received is f
source and connected to a recording device for indicating changes in the
resulting from the passage of smoke, particulate, and other effluent. The dist
e lens andsthe photocell lens is to be 36 +4 in (914 £102 mm). The cylindrical |
3-in (76=mm) diameter openings at the top and bottom of the 16-in diameter
beam-centered on the photocell.

12 diameters or 16 ft (4.9 m) but not more than 30 diameters or 40 ft (12.2 m)'r‘

with a water
briically sliding
shutter is to be
bor level of the

vith a gradual
200 in? (1290
6 inches (406
rature mineral
ement of air is
Lmn (37.4 Pa)
mm), and the
serted through
(380 £13 mm)

n a horizontal
straight run of
from the vent
e ventpipe. A
0 be mounted
attenuation of
lance between
ght beam is to
duct, with the

@ A photometer system that works Tor this purpose is Model No. 856RRV from Huygen Corp., Crystal Lake, TL.

3.9 Linearity of the photometer system is to be verified periodically by interrupting the light beam with
calibrated neutral density filters. The filters are to cover the full range of the recording instrument.
Transmittance values measured by the photometer, using neutral density filters, are to be within £3% of
the calibrated value for each filter.

3.10 An automatically-controlled damper is to be installed in the vent pipe downstream of the smoke-
indicating attachment. The damper is to be provided with a manual override.

3.11  Other manual or automatic draft regulation devices are to be incorporated when required to
maintain fan characterization and air flow control throughout test periods.
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3.12 A No. 18 AWG (0.82 mm?) thermocouple having 3/8 +1/8 in (9.5 3.2 mm) of the junction exposed
to the air is to be inserted through the floor of the test chamber so that the tip is 1 £1/32 in (25.4 £0.8 mm)
below the top surface of the woven fiberglass gasketing tape and 23 ft £1/2 in (7.09 m £13 mm) from the
centerline of the burner ports, at the center of the chamber's width.

3.13 Two No. 18 AWG (0.82 mm?) thermocouples embedded 1/8 in (3.2 mm) below the floor surface of
the test chamber are to be mounted in refractory or Portland cement, carefully dried to avoid cracking, at
distances of 13 ft £1/2 in (3.96 m +13 mm) and 23-1/4 ft £1/2 in (7.09 m £13 mm), respectively, from the
centerline of the burner ports.

3.14 The room in which the test chamber in located is to have provision for a free inflow of air during test,

to maintain the room at atmospheric pressure during the entire test run.

4 Test Spec

4.1 The test
total of 24 ft p
consist of a ¢
length of uncq
specimen mo
Specimens sh
for identificatig
determined an

4.2 Materials
shownin4.4s

4.3 The test
and at a relati
those that arg
conditioned to

4.4 Preparat
practices, as g

a) The
Materig
materid

mens

specimen is to be at least 2 in (50.8 mm) wider than the interior width of thg
lus 12 in minus 6 in (7.3 m plus 30.48 cm minus 15.24 cm) in‘length. The s
bntinuous, unbroken length, or of sections joined end-to-end A 14 +1/8-in (
ated No. 16 gage [nominal 0.060-in (1.52-mm) thick] sheet/steel is to be
Linting ledge, in front of and under the specimen, in the upstream end

n of the materials or ingredients, or both, of which\the test specimen is m
d recorded.

for which there is a standard practice toaddress specimen preparation ang
hall be tested as described in the appropriate standard practice.

Specimen is to be conditioned to a~constant weight at a temperature of 73 49
ve humidity of 50 £5% for a minimum of 24 h. Samples that are hygroscopig
suspected to have significant mass loss or gain during conditioning are r
constant weight.

on and mounting ef\test specimens shall be in accordance with the follow
pplicable. For all‘other specimens, refer to Appendix A for guidance on mounti

Standard_Rractice for Specimen Preparation and Mounting of Pipe and D
Is to Assess Surface Burning Characteristics, ASTM E2231 for pipe and d
Is;

tunnel and a
pecimen is to
856 +3.2-mm)
blaced on the
pf the tunnel.

all be representative of the materials for which classification is desired. Properties adequate

hde are to be

mounting as

F (23 £2.8°C)
in nature, or
bquired to be

ing mounting
hg methods.

uct Insulation
uct insulation

b) The

Standard Practice for Specimen Preparation and Mounting of Paper or Vinyl \

Vall or Ceiling

Coverings o Assess Surface, ASTM EZ404 for paper, vinyl and textile wall and ceiling covering
materials;

c) The Standard Practice for Specimen Preparation and Mounting of Site-Fabricated Stretch
Systems to Assess Surface Burning Characteristics, ASTM E2573 for site-fabricated stretch
systems;

d) The Standard Practice for Specimen Preparation and Mounting of Wood Products to Assess
Surface Burning Characteristics, ASTM E2579 for the following wood products: solid board, lumber
and timber products, panel products, decorative wood products and shingles / shakes used as

interior

wall finish, interior ceiling finish and interior trim;

e) The Standard Practice for Specimen Preparation and Mounting of Reflective Insulation Materials
and Radiant Barrier Materials for Building Applications to Assess Surface Burning Characteristics,
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ASTM E 2599 for reflective insulation, radiant barrier and vinyl stretch ceiling materials for building
applications.

f) The Standard Practice for Specimen Preparation and Mounting of Tapes to Assess Surface
Burning Characteristics, ASTM E2688 for tapes up to and including 8 inches (203.2 mm) in width;
and

g) The Standard Practice for Specimen Preparation and Mounting of Caulks and Sealants to
Assess Surface Burning Characteristics, ASTM E2690 for caulks and sealants intended to be
applied up to and including 8 inches (203.2 mm) in width.

h) The Standard Practice for Specimen Preparation and Mounting of Flexible Fibrous Glass
Insulation for Metal Buildings to Assess Surface Burning Characteristics, ASTM E2988 for flexible
fibroug glass insulation for metal buildings.

5 Calibratign of Test Equipment

5.1 A 1/4-in| (6.4-mm) fiber-cement board is to be placed on the ledge of the furnace [chamber. The

removable top of the test chamber then is to be placed in position.

5.2 With thg 1/4-in (6.4-mm) fiber-cement board in position on top-of'the ledge of the furpace chamber,

and with the

(37.4 Pa) rea
manually sett
closed and s
indicating tha

5.3 In additi
exhaust duct
be ignited an
leakage, obsq

emovable lid in place, a draft is to be established s¢as to produce a 0.15-in
ding on the draft manometer, with the fire-end shutter open 3 £1/16 in (76.2
ng the damper as a characterization of fan perdermance. Then the fire-end g
paled. The manometer reading is to increase“{o at least 0.375-in water-colu
no excessive air leakage exists.

bNn, a supplemental leakage test is to be conducted periodically by sealing the f
beyond the photometer system and' placing a smoke bomb in the chamber. T
d the chamber pressurized t0*0:375 £0.15-in water-column (93.4 +37.0 Pa
rved in the form of escaping-smoke particles are to be sealed.

5.4 A draft

ading is to be established within the range of 0.055 — 0.100-in water-colum

water-column
1.6 mm), by
hutter is to be
mn (93.4 Pa),

re shutter and
he bomb is to
. All points of

h (13.7 — 25.0

Pa). The required draft gauge ¥eading is to be maintained throughout the test by the |automatically-
controlled damper. The air velocity is to be recorded at seven points 23 ft (7.0 m) from the cgnterline of the
burner ports gnd 6 +1/4 in(168 6.4 mm) below the plane of the specimen mounting ledgel. These points
are to be defermined by“dividing the width of the tunnel into seven equal sections and|recording the
velocity at thé geometrical center of each section. During the measurement of velocity, the turbulence
bricks are to e removed and 24-in (670-mm) long straightening vanes are to be placed 16[to 18 ft (4.9 to
5.5 m) from the burners. The straightening vanes are to divide the chamber cross section info nine uniform
sections. Thelairtemperature isto be 73 4 +5°F (23 +2 8°C) The determinations are to helmade using a
velocity transducer?. The velocity, determined as the arithmetic average of the seven readings, is to be 240
15 fpm (1.22 £0.025 m/s).

2 A Thermo Systems Inc. Model 1610 velocity transducer (thermal anemometer or equivalent) using a readout device accurate to
0.001 V works for this purpose.

5.5 The air supply is to be maintained at 65 — 80°F (18.3 — 26.7°C) and the relative humidity at 45 — 65%.

5.6 The fire test chamber is to be supplied with natural (city) or methane (bottled) gas fuel of uniform
quality with a heating value of nominally 1000 Btu/ft® (37.3 MJ/m®). The gas supply is to be initially
adjusted at approximately 5000 Btu/min (87.9 kW). The gas pressure, the pressure differential across the
orifice plate, and the volume of gas used in each test are to be recorded. Unless otherwise corrected for,
when bottled methane is employed, a length of coiled copper tubing is to be inserted into the gas line
between the supply and metering connection to compensate for any errors in the flow indicated due to
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reductions in gas temperature associated with the pressure drop and expansion across the regulator. With
the draft and gas supply adjusted as indicated in 5.4 and 5.6, the test flame is to extend downstream to a
distance of 4-1/2 ft (1.4 m) over the specimen surface, with negligible upstream coverage.

5.7 The test chamber is to be preheated with the 1/4-in (6.4-mm) fiber-cement board and the removable
top in place and with the fuel supply adjusted to the required flow. The preheating is to be continued until
the temperature indicated by the floor thermocouple at 23-1/4 ft (7.09 m) is 150 +5°F (66 +2.8°C). During
the preheat test, the temperatures indicated by the thermocouple at the vent end of the test chamber are
to be recorded at 15-s intervals or less and compared to the preheat temperature shown in the time-
temperature curve, Figure 5.1. The preheating is to establish the conditions that will exist following
successive tests and to indicate the control of the heat input into the test chamber. If appreciable variation
from the temperatures shown in the representative preheat curved is observed, adjustments in the fuel

supply are to je made when required based on red-oak calibration 1ests.
Figure 5.1
Time-temperature curve — preheat
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5.8 The furnace is to be allowed to cool after each test. When the floor thermocouple at 13 ft (4.0 m)
indicates a temperature of 105 +5°F (40.5 £2.8°C), the next specimen is to be placed in position for test.

5.9 With the test equipment adjusted and conditioned as described in 5.2, 5.4, 5.5, and 5.7, a flame
spread calibration test or a series of tests are to be made, in either order, using nominal 1/4-inch (6.4-mm)
fiber-cement board and nominal 23/32-in (18.2-mm) select-grade red-oak flooring as the sample,

conditioned to 6 — 8% moisture content using one of the following two methods:

a) Oven Dry Method: As determined by the 221°F (105°C) oven dry method described in the Test
Methods for Direct Moisture Content Measurement of Wood and Wood-Base Materials, ASTM D
4442-92(2003). From trimmed sections of the calibration decks, prepare a minimum of six
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specimens 4 +1/16 —0-in (100 +2 -0-mm) long. The specimens shall be free from visible
irregularities of knots, decay, reaction wood, and resin concentration. Place the trimmed sections
adjacent to the calibration decks in a conditioning atmosphere that will result in an average
moisture content of 7 +1.0%. Using either a conductance or dielectric type meter (calibrated per
Test Methods D 4444 for red oak species), monitor moisture content until the desired level is
reached. Subject the trimmed sections only to the secondary oven-drying method (Method B) in
Test Methods D 4442 for the final determination of moisture content.

b) Moisture Meter Method: Place the calibration decks in a conditioning atmosphere that will result
in an average moisture content of 7 £1.0%. Using either a conductance or dielectric type meter
(calibrated per Test Methods D 4444 for red oak species), monitor moisture content until the
desired level |s reached. The final determlnatlon of average moisture content of the test sample is

entative sampling is obtalned over the entlre area of the deck. The moisture
mple shall be an arithmetic average of the 30 readings.

tests

5.10 Obseryations are to be made at distance intervals not in excess of 2 ft (0,6 )m) and tin{

s such that a
content of the

e intervals not

in excess of 30 s and the time recorded when the flame reaches the end of the specimen, that is, 19-1/2 ft

(5.9 m) from the end of the ignition fire. The end of the ignition fire for theserequirements is
being 4-1/2 ft
means of judging when the flame has reached the end point for these requirements is whe
thermocouple registers a temperature of 980°F (527°C). The temperature measured by the
near the ventfend is to be recorded at least every 15 s during thé\test. The photoelectric-cell
recorded immediately prior to the test and at least every 2 s during the test.

5.11 The flq
flooring are tg
curves for reg
is to be detern

e-spread distance, temperature and change in photoelectric cell readings
be plotted separately for the duration of the test. Figure 5.2 — Figure 5.3 are

hined as the observed distance minus 4-1/2 ft (1.4 m).

(1.4 m) from the burners. The flame is to reach the end point in 5-1/2 min %

designated as
15 s. Another
n the vent-end
thermocouple
output is to be

of the red oak
representative

oak flame spread and time-temperature development respectively. Flame spread distance
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Representative Time-Distance Curve for Flame Spread of Red Oak
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Figure 5.3
I Time-Temperature Curve — Red Oak
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Figure 5.4

Smoke density — red oak
Figure deleted

5.12 In addition to the calibration tests for red oak, a similar test(s) is to be conducted pn samples of

| nominal 1/4-in (6.4-mm) fiber-cement board. The results represent an index of zero|(0) for these
requirements| The tetnpérature readings are to be plotted separately for the duration of the test. Figure 5.5
is a representativecurve for time-temperature development of inorganic reinforced cement foard.
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Figure 5.5

Time-Temperature Curve — Fiber-Cement Board
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5.13 A serief of smoke density calibration tests are to be conducted using heptane, following the flame

calibration tes
Developed Ing

5.14 With the¢ test equipment adjusted and conditioned as described in 5.2, 5.4, 5.5, and 5

tests are to be
poured into a
inside depth o

2@ Fisher Scientific

ices as described in 7.116.

made, using 2959 +5 g of HPLC Grade, submicron filtered heptane?. The he
round, 16 gauge stainless steel pan with an inside diameter of 8.875 in. 0.1
1.625 in<x0:125 in.

Catalogue no. H 350-4 HPLC grade n-heptane has been found suitable for this purpose.

. The smoke density area generated by the heptane is to be used to calculgte the Smoke

.7, a series of
ptane is to be
25in. and an

5.15 The pan is to be placed on the furnace floor, 24 in. £ 0.5 in. downstream from the centerline of the
burners. The pan is to be covered with a piece of nominal 12 in. by 12 in. High Density Polyethylene
(HDPE) plastic food wrap (cling wrap) to minimize evaporation while awaiting the calibration test to begin.

5.16 With the tunnel lid closed in the test position, and the specified draft established, the test is to be
initiated by ignition of the plastic food wrap (cling wrap) and heptane using a spark igniter or similar

method. The s

tandard gas burners are not energized for these tests.

5.17 The heptane is to be allowed to burn until consumed, and the test terminated at 5:00 minutes. The
photoelectric-cell output is to be recorded immediately prior to the test and at least every 2 s during the

test.

5.18 The temperature, duration of flaming and change in photoelectric-cell readings are to be recorded
for the duration of the test. Figure 5.6 is a representative curve for the smoke density of 295 g of heptane.
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Figure 5.6
Smoke Density — 295g Heptane
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5.19 Two tegts are to be conducted for the series and the results averaged and reported.

5.19A Add the average of the two heptane smoke calibration tests to a data set containipg at least the
last four calibrations in order totmaintain a running average of at least five calibrations have been
performed or] new equipment,~average the available number of calibrations to achieve the running
average.

5.20 A complete new €alibration as described in Section 5 shall be performed after majof repairs, such
as re-bricking, havebeen made. If there have been no major repairs, a new calibration fof both red oak
and fiber-cement:board shall be conducted after 200 tests, or every 12 months, whichever comes first.

| 5.21 Deleted
| 5.22 Deleted
| 523 Deleted

6 Test Procedure

6.1 With the furnace draft operating, the test specimen is to be placed on the test chamber ledges which
have been completely covered with nominal 1/8-in (3.2-mm) thick by 1-1/2-in (38.1-mm) wide woven
fiberglass gasketing tape. The specimen is to be placed as quickly as is practical. The removable top is to
be placed in position over the specimen.
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6.2 The completely mounted specimen is to remain in position in the chamber with the furnace draft
operating for 120 +15 s prior to application of the test flame.

6.3 The burner gas is to be ignited. The time for sample ignition as well as time of occurrence and
distance of flame front advancement are to be observed and recorded with the room darkened. Where
required to determine flame spread due to burning material on the floor of the tunnel (see 7.3), time of
occurrence and distance of flame front advancement on the floor is also to be observed and recorded. The
test is to be continued for a 10-min period, except that test termination before 10 min have elapsed is not
prohibited if the sample is completely consumed in the fire area, no further progressive burning is evident,
and the photoelectric-cell reading has returned to the base line.

6.4 The photoelectric-cell output is to be recorded immediately prior to the test and at least every 2 s

during the test

6.5 The gas
each test are {|

6.6 When th
test duct are tq

6.7 The flam
5.11 for use in
Section 7. Thq
not in excess
the time of ocqg

7 Classification

7.1 General
7.1.1 The fl4
with 7.1.2 — 1

determined in

7.1.2 The tof
any flame fron
then receded.
at 10 ft for the

in Figure 7.1. 1

pressure, the pressure differential across the orifice plate, and the volume ¢
b be recorded.

b test is ended, the gas supply is to be shut off, smoldering and-other conditi
be observed, and the specimen removed for further examination.

determining the flame spread and smoke-developed indices as described in
flame spread observations are to be recorded at:the time of occurrence or at
bf 30 s if no flame advancement is noted. In addition, the peak is to be noted,
urrence. Flame spread distance is to be the 6bserved distance minus 4-1/2 ft

me spread index (FSI) iS the calculated flame spread (CFS) as determined i
.1.4 rounded to the nearest multiple of 5 points. The FSI for repetitive te
accordance with 7.2;

al area (Ar) under the flame spread time-distance curve is to be determined b
t recession. For example, in Figure 7.1 the flame has spread to 10 ft (3.05 m
The aréa)is calculated as though the flame had spread to 10 ft in 3 min and t
remainder of the test or until the flame front again passed 10 ft, as shown by th
[he\area (A7) used for calculating the flame spread index is to be the sum of ar|

f gas used in

bns within the

p-spread distance and change in photoelectric-cell readings are to be plotted as specified in

Classification,
time intervals
together with
1.37 m).

n accordance
s5ting is to be

disregarding
in 3 min and
hen remained
e dashed line
cas A and A,

in Figure 7.1.

7.1.3

total area (CFS = 0.515 Ay).

7.14

distance of 195 minus the total area (A1) [CFS = 4900/(195 — A7)].

If this total area (Ay) is less than or equal to 97.5 min-ft (1783 s-m), the CFS is to be 0.515 times the

If the total area (A7) is greater than 97.5 min-ft (1783 s-m), the CFS is to be 4900 divided by the

7.1.5 The smoke developed index (SDI) is the calculated smoke developed (CSD) as determined in
accordance with 7.1.6 rounded to the nearest multiple of 5 points, except for values of 200 or over. For
values of 200 or over, the SDI is the CSD rounded to the nearest 50 points. The SDI for repetitive testing is
to be determined in accordance with 7.2.
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Figure 7.1

Example of time-distance curve with flame front recession

~
C3

Minut

Time,

st results for smoke density are to be plotted and the area under the curve de
divided by the area under.the curve determined for heptane, as described in

th that of fiber-cement board and heptane. Fiber-cement board has b
5 zero (0) SDI and-heptane, arbitrarily established as one hundred (100) SDI.
culate blockage™ of’the photocell, the test shall be deemed invalid and re-cq
btion shall betincluded in the test report.

test data

7.21

Genernal

termined. The
Section 5 and

100 to establish a numerical index by which the performance of the material is to be

een  arbitrarily
In the unlikely
nducted, or a

7211

be determined as specifiedin 7.2.2 - 7.2.5.

7.2.2 Flame-spread index (FSI)

7.2.2.1

When multiple test data are provided, the flame-spread index and smoke-developed index are to

Each individual CFS value is to be rounded to the nearest multiple of 5 points. If the rounded

values do not exceed a 10-point range, the CFS values are to be averaged and the resultant average
rounded to the nearest multiple of 5 points and will be the FSI. See 7.2.2.2 for when values exceed a 10-

point range.

7.2.2.2 When the individual rounded values exceed a 10-point range, the highest individual rounded
value will be the FSI or the highest and lowest individual rounded values are to be reported as a range.
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7.2.3 Smoke-developed index (SDI) — all rounded smoke values 200 or under

7.2.3.1

Each individual CSD value is to be rounded to the nearest multiple of 5 points. If the rounded

values do not exceed a 20-point range, the CSD values are to be averaged and the resultant average
rounded to the nearest multiple of 5 points will be the SDI. See 7.2.3.2 for when values exceed a 20-point

range.

7.2.3.2 When the individual rounded values exceed a 20-point range, the highest individual rounded
value will be the SDI or the highest and lowest individual rounded values are to be reported as a range.

7.2.4 Smoke-developed index (SDI) — all rounded smoke values 200 or over

7.2.41 Each
values do not

individual CSD value is to be rounded to the nearest multiple of 5 points: Ik the rounded

exceed a 50-point range, the CSD values are to be averaged and the.resu

Itant average

rounded to thg nearest multiple of 50 points and will be the SDI. See 7.2.4.2 for when values exceed a 50-

point range.

7.2.4.2 When the individual rounded values exceed a 50-point range, reportthe SDI in one pf two ways:
a) The highest individual value is to be rounded to the nearest mdltiple of 50 points and reported as
the SDJ, or
b) The|highest and lowest individual values are to be rounded to the nearest multiple of 50 points
and thg SDI reported as a range.

7.2.5 Rounded smoke values both under and over 200

7.2.5.1 Each
values do not
exceed a 20-p

individual CSD value is to be rounded to the nearest multiple of 5 points. If the rounded
exceed a 20-point range, the SDDvalue is to be 200. See 7.2.5.2 for when rdunded values
pint range.

value is to be
value is to be
value is to be

7.2.5.2 When the individual rounded values exceed a 20-point range, the highest individual
rounded to th¢ nearest multiple of\50 points and will be the SDI or the highest individual
rounded to thg nearest multiple(ofi 50 points and together with the lowest individual rounded
reported as a fange.

7.3 Test data for ceiling and floor values

7.3.1 When festing thermoplastics materials that melt and drip to the floor of the test [chamber and
continue bur j i j Inel, shall be
calculated, in addition to the flame spread values associated with burning in the ceiling position.
Furthermore, smoke developed values shall also be distinguished, as described below.

7.3.2 Ceiling flame spread values shall be calculated as shown in Section 7. Calculations shall be based
upon flame front advancement observed at the ceiling position until the time of maximum flame front
advancement at the ceiling position and such time that material on the tunnel floor ignites and advances.
In some cases, following ignition on the floor, burning on the floor may be responsible for further ignition
and flame propagation in the ceiling position and it may be difficult to distinguish between floor flame
spread and ceiling flame spread during the test. In those instances, the ceiling flame spread value shall be
calculated based on the initial, maximum flame front advancement in the ceiling position prior to flame
propagation on the floor of the tunnel.

7.3.3 Throughout the remainder of the test duration, floor flame spread values shall be calculated as
shown in Section 7 and based upon flame front advancement observed on the floor. In instances where it
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