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Preface

This is the common UL and ULC Standard for Rating and Fire Testing of Fire Extinguishers. It is the fifth
edition of CAN/ULC-S508, and the eighth edition of ANSI/UL 711.

This Joint Standard was prepared by ULSE Inc., ULC Standards, and the UL/ULC Extinguisher Technical
Harmonization Committee. The efforts and support of the Harmonization Technical Committee are
gratefully acknowledged.

Only metric Sl units of measurement are used in this Standard. If a value for measurement is followed by a
value in other units in parentheses, the second value may be approximate. The first stated value is the

requirement.

In Canada, th
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evision is to be proposed as soon as possible to each of the standards
to more accurately reflect the intent.

t be in French
uire additional

hat it remains the

bt for national
word for word

nt standard is

text has been
development



https://ulnorm.com/api/?name=UL 711 2023.pdf

CAN/ULC-S508:2023 ¢+ ANSI/UL 711 JANUARY 5, 2023

No Text on This Page



https://ulnorm.com/api/?name=UL 711 2023.pdf

JANUARY 5, 2023 CAN/ULC-S508:2023 ¢ ANSI/UL 711

INTRODUCTION
1 Scope

1.1 These requirements cover rating, and performance during fire tests, of fire extinguishe

rs intended for

use in attacking Class A, B, C, D, and K fires as defined herein. These requirements also cover

performance during fire tests of fire extinguishing agents for application on Class D fires
rating of an extinguisher or the prescribed use of an extinguisher or fire extinguishing agent
fire-extinguishing potential as determined by fire tests and presupposes installation and use

. The ultimate
is based on its
in accordance

in the United States with the Standard for Portable Fire Extinguishers, NFPA 10, and with the National Fire

Code of Canada.

1.2 Fire ext|nguishers, fire extinguishing agents, or both shall also comply with the ag
construction and performance as applicable to specific types, designs, sizes, and atrang
additional requirements include ANSI/UL 8 CAN/ULC-S554, ANSI/UL154 CAN/ULC+S503
CAN/ULC-S5p4, ANSI/UL 626 CAN/ULC S507, and ANSI/UL 2129 CAN/ULC S566 and arg
scope of thesg requirements.

2 Units of measurement

2.1 The mefric unit shall be designated as the official unit for purpeses of this standard. W
measuremen{ are specified in both SI and English units, either unit'is used. In cases of disp
unit shall be used.
3 Reference publications
3.1 See Anr
standard app

edition of tha
edition is indig

ex A for a list of publications referenced in this standard. Any undated referen
paring in the requirements of this-standard shall be interpreted as referrin
code or standard. When the latest edition of a standard is not applicable, t
ated accordingly in Annex A:

4 Glossary
4.1 For the purpose of this standard the following definitions apply.
4.2 AFFF - Aqueous film~forming foam.

4.3 AUTOIGNITION TEMPERATURE — The temperature at which the test fuel ignites autg

Juirements for
ements. Such
ANSI/UL 299
not within the

here values of
ute, the metric

ce to a code or
j to the latest
ne appropriate

matically.

4.4 CONTROL — A reduction in fire intensity of approximately 90 percent.

4.5 EFFECTIVE DISCHARGE - The time of discharge of extinguishing agent from the extinguisher until

gas point.

4.6 FFFP - Film-forming fluoroprotein.

4.7 GAS POINT — The point in time when the discharge changes from the extinguishing agent alone to a

gas and extinguishing agent combination.

4.8 LETTER DESIGNATIONS - The letter designates the general class of fire for which the extinguisher

or agent is acceptable:
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Class A Fires — Fires that involve ordinary combustible materials such as wood, cloth, paper,

rubber,

and many plastics.

Class B Fires — Fires that involve flammable liquids, oils, petroleum greases, tars, oil-base paints,

solvent

s, lacquers, alcohols, and flammable gases.

Class C Fires — Fires that involve energized electrical equipment where the electrical
nonconductivity of the fire extinguishing agent as discharged is of importance. (When electrical
equipment is de-energized, extinguishers rated for Class A or B fires are used.)

Class D Fires — Fires that involve combustible metals, such as magnesium, titanium, zirconium,

sodium

, lithium, and potassium.

Class
vegeta

4.9 NUMER
extinguisher.

410 UNBUR
across the sm

5 Ratings

5.1 Extinguis
by numeral an|

5.2 The num
fire tests using

5.3 The numerical portion of Class A (ratings of large sizes of extinguishers (usually

developed on

5.4 The num
square steel p
heptane. The
extinguished &
fire extinguish

K Fires — Fires that involve cooking appliances with flammable cooking
ble or animal.

AL DESIGNATIONS — The numeral that indicates the extinguishing pote

NED WOOD - The minimum clear, uncharred area where the thickness
bllest dimension of the test member following a fire test.

hers are classed and rated according to their fife extinguishing potential whig
d letter designations.

erical portion of Class A ratings of extinguishers is developed on the basis o
various sizes of wood-crib and wood-panel.

he basis of wood-crib firés,only.

erical portion of Class B ratings of extinguishers is developed on the basis of f
ans in specific size’/increments and a flammable liquid test fuel similar to com
fire extinguishing classification is equivalent to 40 percent of the area of fir
y an expert operator. The numeral thus derived is an approximate indication
ng potential of the extinguisher.

5.5 There afe no”numerical components for Class C ratings of extinguishers, as only
nonconductingﬂmmﬂmmmmmmﬁﬁmmm

pils and fats,

ntial of a fire

is measured

h is indicated

f comparative

wheeled) is

re tests using
mercial grade
e consistently
of the relative

the electrical

indicate the extinguishing potential for fires that involve electrical equipment.

ort is made to

5.6 There are no numerical components for Class D ratings of extinguishers. Extinguishers and agents
for use on Class D (combustible metals) fires are rated for the amount of agent and the method of
application needed to control fire involving a particular quantity and type of metal.

5.7 There are no numerical components for Class K ratings of extinguishers, as the fire extinguishing
characteristics of the extinguisher have only been determined for a single size fire source.

5.8 Extinguishing agents are classed according to the general class of fire for which the agent is
acceptable, expressed by letter designation, where applicable. They are also rated for relative
extinguishing effectiveness according to the amount of fire, of a given class, repeatedly extinguished.
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PERFORMANCE
6 General

6.1 Wood crib fire tests for Rating-Class up to and including 10-A, wood panel fire tests and flammable
liquid fire tests for Rating-Class up to and including 20-B are to be conducted in an essentially draft-free
room having a volume large enough to assure a supply of oxygen and visibility for the duration of the test.
A room having a ceiling height of approximately 7.5 m (24 ft), a volume of at least 1600 m® (57,000 ft3),
and a total vent area of at least 4.5 m? (50 ft?) meets the intent of this requirement. The room is to have a
smoothly finished concrete floor. For a Rating-Class 20-A and larger, the tests are to be conducted
outdoors under conditions of essentially still air [5 km/h (3 mph) or less] and no precipitation. Flammable-
liquid fire tests for a Rating-Class up to and including 20-B are to be conducted in a large-volume,

essentially dr
QOutdoor fire t
gusts not greza

6.2 Allfire tgsts are to be conducted by experienced personnel. The operator'of the exting

protected agd
coat and glov

7 ClassAe

7.1 Genera

7.1.1 AClas
the flow of th
wood crib an

rating. A test
reignition or c

7.1.2 For an
be extinguish
new classifica

The total nunpber of test fires ‘shall not exceed six without any extinguisher modification d

experienced f
and each test

7.1.3 Them
a 2-A or highe

pft-free room. For a Rating-Class exceeding 20-B the tests may be condu
bsts are to be conducted under conditions of steady breeze [5 — 13 km/h (3
ter that 16 km/h (10 mph) and no precipitation.

inst heat by wearing a safety helmet with heat-resistant face.guard, and heat
bs. A self-contained breathing apparatus, or the equivalent, isrecommended.

xtinguishers

s A fire extinguisher, under conditions of gontinuous discharge with all devices
e extinguishing agent maintained in the position for maximum discharge, s
I wood panel test fires as designated in the following requirements for a gi
fire is considered to be extinguished 'when it reaches a state that will not be
bntinued smoldering under the eonditions of test.

extinguisher to become-eligible for a given class and rating, two out of three
ed for crib fires and two consecutive test fires shall be extinguished for pane
tion and rating or newextinguishing agent, three consecutive test fires shall be

re fighters utilizing an alternate fire fighting technique that affects extinguishe

nimupieffective discharge time shall be at least 13 seconds for an extinguish
r rating class.

shall be conducted starting with an extinguisher charged with its rated capacity.

cted outdoors.
- 8 mph)] with

uisher is to be
resistant long

for controlling
hall extinguish
ven class and
subject to self-

test fires shall
fires. For any
extinguished.
r a change in
performance,

br intended for

7.1.4 The minimum effective discharge time is to be determined by an operation test of an extinguisher
charged with its rated capacity at 21 £3°C (70 £5°F) while being held in its intended operating position.

7.1.5 The extinguishment of test fires for Class A water extinguishers is primarily a function of the
amount of water and the duration and range of its discharge. Extinguishers up to and including 125 L (33
gal) water capacity and otherwise conforming to the appropriate requirements for discharge capacity,
duration, and range are eligible for rating without fire testing. In such cases the class and rating is to be
applied in accordance with Table 1.

7.1.6 Other fire extinguishing agents or water-type extinguishers utilizing improved application methods
which develop greater Class A extinguishing potential provided for in Table 1 shall be subjected to fire
tests to determine the Class A rating.
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7.1.7 Class A extinguishers to be rated on the basis of tests for Rating-Class 1-A through 6-A shall be
subjected to the appropriate wood crib and wood panel test fires. Class A extinguishers for Rating-Class
10-A or higher shall be rated on the basis of appropriate wood crib test fires only.

7.2 Wood crib fire test

7.2.1 A wood crib is to consist of layers of 38 by 38 mm trade size [2 by 2 (1-1/2 by 1-1/2 in)] or size 38
by 89 mm trade size [2 by 4 (1-1/2 by 3-1/2 in)] kiln-dried spruce or fir lumber having a moisture content of
9 to 15 percent as determined by the Standard Test Methods for Direct Moisture Content Measurement of
Wood and Wood-Base Materials, ASTM D4442, in which samples are dried to constant weight in an oven
at a temperature of 103 £2°C (217 +£3°F). A hand-held meter employed in accordance with the Standard
Test Methods for Use and Calibration of Hand-Held Moisture Meters, ASTM D4444, is also used to provide

a means of sgmpling moisture content prior to testing. The general configuration and suppq
crib is illustrated by Figure 1. The alternate layers are to consist of specified sizes and(leng
placed at rightlangles to one another. The individual wood members in each layer areto-be ¢

rt of a typical
ths of lumber
bvenly spaced

in forming a $quare determined by the specified length of the wood membersiThe length, size, and

number of individual wood members and their arrangement in the crib are to be.as'specified i

7.2.2 The crip is to be on an angle iron frame, mounted on a weighing platform as shown in
height of 400 mm (16 in) above the floor or grade level. The wood members forming the ouf
the crib are to[be stapled or nailed together to provide strength to resist forces exerted by th
discharge.

7.2.3 The net mass of the crib is to be determined prior to cdmmencement of the test. A va
to 55 percent pf this mass is to be calculated for wood criksizes 1-A through 10-A. A valug
65 percent of this mass is to be calculated for wood crib’sizes 20-A and larger.

7.2.4 Ignitior] of the crib is to be accomplished by, the burning of commercial grade heptane
a pan placed gymmetrically under the verticalaxis of the crib. The steel pans for all sizes are|
The dimensions of the pan and the amountdf-fuel to be burned are to be as specified in Tablg

7.2.5 When pupplementary operations’are required to activate an extinguisher (such as
cartridges or gpening of valves on.expellant gas containers), they are to be performed at a tir
of attack on the fire consistent with*normal operating procedure for the extinguisher and to e
extinguisher i operated at, and/not in excess of its normal operating pressure.

7.2.6 The liquid fuelisdo be ignited and burned out. The crib fire is to be attacked when
been reduced|to 55 1 percent of its original mass for wood crib sizes 1-A through 10-A.
sizes 20-A andl larger the crib fire is to be attacked when its mass has been reduced to 65 +1

n Table 2.

Figure 1, ata
side edges of
e extinguisher

ue equivalent
equivalent to

,see 8.24,in
to be square.
b 3.

puncturing of
ne in advance
nsure that the

its mass has
For wood crib
percent of its

original mass,|ora total burn time of 8:30 minutes, whichever occurs first.. The crib is to be

attacked from

the front from an initial distance of a minimum 1.8 m (6 ft). Then the operator is able to reduce the distance
of attack and direct the discharge at the sides, top, and bottom of the crib. In no case is the discharge to be
directed at the back of the crib. Discharge is to be continuous until the extinguisher is completely
discharged.

7.2.7 During the test the following observations are to be made and recorded:
a) Burnout time of commercial grade heptane charge;
b) Application of extinguisher;
c¢) Fire under control or extinguished;

d) End of effective discharge; and
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e) Wind velocities and weather conditions when tests are conducted outdoors.

7.2.8 When the fire is under control or extinguished, observations are to be made and recorded
concerning the presence and location of any glowing embers and the increase or decrease of the intensity
of such glowing combustion until the fire reignites or is completely extinguished within a period of 15
minutes after discharge of the extinguisher. In the event of reignition, the time is to be recorded.

7.2.9 At the end of the test, the amount of extinguishing agent used and the condition of the charred
members of the crib are to be noted and recorded.

7.3 Wood panel fire test

7.3.1 The w
horizontal se
provide for a

Figure 2.

ood panel is to consist of a solid square wood-panel backing on which
ctions of furring strips spaced apart and away from the panel by vertieal fi
large vertical surface area of wood subject to combustion. A typical ‘panel is

s applied two
rring strips to
5 illustrated by

7.3.2 The panel size for a given Rating-Class is to be constructed as shownin Table 4.

7.3.3 Lumbgr used in constructing a panel is to be kiln-dried and‘is to have a moisture content of

between 9 apd 13 percent as determined by the Standard Test Methods for Direct Mo
Measuremen{ of Wood and Wood-Base Materials, ASTM D4442; in which samples are dri
weight in an ¢ven at a temperature of 103 £2°C (217 £3°F). Athand-held meter employed
with Standarq Test Methods for Use and Calibration of Hand-Held Moisture Meters, ASTM
to be used to jprovide means of sampling moisture content-prior to testing. The solid square

sture Content
ed to constant
in accordance
D4444, is also
backing panel

is to be made|using 19 by 140 mm trade size [1 by 6 (3/4 by 5-1/2 in)] D&M sheathing of sp:Luce or fir. This

material is al
consist of 19
strips, isto b

o to be used for cleats to be applied to the back of the solid section. The furri
by 19 mm trade size (3/4 by 3/4 in\S4S clear fir. All lumber, whether for bac
cut in exact lengths appropriate for the panel size.

7.3.4 The sglid square backing panelis.to be constructed with tight joints horizontal to the
end and emplpying full-length vertical cleats on the back at each side formed by the board e
knots in the ganel material are te.be removed. No knots are to be present along the edge
Such openings and other holes are to be filled with putty to prevent the passage of flame.
3.05 m (8 and 10 ft) square panels are to include a third cleat on the back at the vertical ¢
3.66, 4.27, and 5.18 m (12,14, and 17 ft) square panels are to include, respectively, four, fi
cleats, the cleats being-equally spaced from one another.

7.3.5 Vertical furrlng strlps on 610 mm (2 ft) centers are to be nalled to the front of th

Horizontal furking

g strips are to
ing, cleats, or

floor or bottom
nds. Any large
5 of the panel.
The 2.44 and
enter line. The
ve, and seven

e solid panel.

led thereon. A

second application of vertical and horizontal furnng strips is to be made in the same pattern and manner
over the first network of furring strips.

7.3.6 Nails or staples are to be selected to provide a strong assembly without causing splitting of wood
members.

7.3.7 The quantity of excelsior specified in Table 4 is to be divided into four separate and equal
windrows. The excelsior, of seasoned basswood, poplar, or aspen, is to be new and dry and is to be pulled
apart and each windrow is to be equal in length to the width of the test panel. The first windrow is to be
readied for placement directly against the base of the test panel. The three remaining windrows are to be
held in reserve at a location approximately 3 m (10 ft) from the front of the test panel. A board having a
length equal to the width of the windrows and provided with handles to manipulate and support the board
on its edge is to be prepared for pushing reserve windrows into position.
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7.3.8 The panel is to be secured in a vertical position approximately 4 m (13 ft) from the wall of the test
room. The panel is to be supported by steel framework, hangers, or other means that do not obstruct or
cover any part of the combustible material.

7.3.9 The fuel oil is to be uniformly applied to the panel using 9 L (2-1/2 gal) pressurized extinguishers.
The fuel oil is to be Grade No. 2, as specified in the Standard Specifications for Fuel Oils, ASTM D396.

7.3.10 Any excess fuel oil accumulating on the concrete floor is to be removed, using a squeegee. Dry
chemical is to be applied over fuel oil collecting on the floor at the sides or back of the panel. The first

windrow of excelsior is to be placed into position.

7.3.11  When supplementary operations are required to activate an extinguisher (such as

puncturing of

cartridges or dpening of valves on expellant gas containers), they are to be performed at arir
of attack on the fire consistent with intended operating procedure for the extinguisher and,in
extinguisher ig operated at, and not in excess of its intended operating pressure.

7.3.12 A fusg of commercial grade heptane [60 to 120 ml (2 to 4 ounces)]\is to be ma
pouring a smdll stream on the floor along the front edge of the first windrowat the base of
The fuse is thén to be lighted by match at the middle of the windrow, resulting in the ignitio

ne in advance
order that the

de by quickly
he test panel.
h over the full

length of the

7.3.13 Forty{five seconds after ignition of the first windrow, the §econd windrow is to be pus
base of the tegt panel. The third and fourth windrows are to be similarly handled at 45 secong

shed up to the
intervals.

7.3.14 At3
base of the tes

inutes 20 seconds after ignition all of the remaining excelsior is to be cleared
t panel.

bway from the

7.3.15 At thig
test panel [15
between 4 min

portion of the
egin to break

time the test panel burns vigorously. The horizontal furring strips at the lower
D to 760 mm (6 to 30 in)] above’the floor are most damaged and usually b
utes 15 seconds and 4 minutes 30 seconds after ignition.

7.3.16 The ¢
than 4 minutes

xtinguisher is to be applied when the horizontal furring strips begin to break,
30 seconds after ignition. The time of initial attack is to be recorded.

and no longer

7.3.17 Theg
across the par

perator is to attack the face of the test panel using horizontal, vertical, or dia
el until theyextinguisher is completely discharged.

gonal sweeps

7.3.18 Devic
maximum disd

ps controlling the flow of the extinguishing agent are to be maintained ip position for

harge for the duration of the test.

7.3.19 During the test the times at which the following events occur are to be recorded:
a) Application of extinguishing agent;
b) Fire in panel extinguished; and

c) End of effective discharge.

7.3.20 When the fire is under control or extinguished, observations are to be made and recorded
concerning the presence and location of any glowing embers and the increase or decrease of the intensity
of such glowing combustion until the fire reignites within a period of 15 minutes after the discharge of the
extinguisher. In the event of reignition, the reignition time is to be recorded.


https://ulnorm.com/api/?name=UL 711 2023.pdf

JANUARY 5, 2023 CAN/ULC-S508:2023 ¢ ANSI/UL 711 13

7.3.21 At the end of the test, the amount of the fire extinguishing agent used and the condition of charred
furring strips and the back panel are to be noted and recorded. The test is to be considered to be as
intended when there is present a core of unburned wood approximately 6 mm (1/4 in) in diameter
remaining in the center of a sample of the 19 mm (3/4 in) furring strip taken from the panel at a height of 1
m (3 ft 6 in) above the floor.

8 Class B extinguishers

8.1 General

8.1.1 Class B fire extinguishers, under conditions of continuous discharge with all devices for controlling
the flow of the extinguishing agent maintained in the position for maximum discharge, shall be capable of
extinguishing|flammable liquid test fires as designated in the following requirements for,a| given Rating-
Class. A test|fire is to be considered extinguished when it does not self-reignite under|the¢ conditions of
test.

8.1.2 For ar
be extinguish
test fires shal
modification @
extinguisher [

rated capacity.

8.1.3 Anex
temperature f

extinguisher to become eligible for a given class and rating, two 'consecutive
ed, and for any new classification and rating or new extinguishing agent, thrg
be extinguished. The total number of test fires shall not exceed six without ar
r a change in experienced fire fighters utilizing an alternatefire fighting technig
erformance, and each test shall be conducted startingwith an extinguisher c

inguisher charged with its rated capacity and\conditioned at its minimum st
br 16 hours shall extinguish a Class B fire having an area numerically equal tg

the area of th¢ pan used in the rating of the fire extinguisher.

8.1.4 Delete

d

8.1.5 An exjinguisher to be used in a fire‘test shall have been previously tested for min

discharge tim

8.1.6 The m
charged with

8.2 Flamma

8.2.1 The fl3

inimum effective discharge time is to be determined by an operation test of g
ts rated capacity ‘at’21 +3°C (70 +5°F) while being held in its intended operatin

ble liquid-fire test

mm (8to 12

grade heptane:

Ninydepth, partially filled with water, when necessary, and a 50 mm (2 in) layer

test fires shall
e consecutive
y extinguisher
ue that affects
harged with its

brage and use
40 percent of

mum effective

e. The minimum effective-discharge time shall be at least that specified in Tablg 5.

n extinguisher
j position.

mmable liquid fire test is to be conducted using a steel pan, square in shape, and 200 to 305

of commercial

t welded joints

and provided with a minimum 4.8 mm (3/16 in) thick angle to reinforce the upper edge. The reinforcing
angle is to be continuous around the perimeter of the pan and is to form a turned-out edge flush with the
top edge of the pan. The top edge surface so formed is to be 45 mm (1-3/4 in) in width. The reinforcing
angle is to be continuously welded to the outside of the pan at the top edge and tack-welded at the edge of
the lower leg of the angle. A typical pan arrangement is illustrated by Figure 3. The size of pan for a given
classification and rating is to be as specified in Table 5.

8.2.2 The steel pan is to be located away from any walls or obstructions to enable attack or approach
from any side. Test pans for indoor fires [4.65 m? (50 ft2) maximum pan size] are to be placed directly on
the floor of the room. Test pans for outdoor fires are to be placed in the ground so that the top edges of the
pan are level with the ground surface for a distance of at least 1.9 m (6 ft) measured from the outside edge
of the reinforcing angle. The area surrounding outdoor test pans shall be free of grass, weeds, and other
combustible materials.
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8.2.3 The test fuel is to consist of a minimum a 51 mm (2 in) layer of commercial grade heptane. The
surface of the commercial grade heptane layer is to be located 152 +6 mm (6 £1/4 in) below the top edge
of the pan. The 150 mm (6 in) freeboard over the top surface of the commercial grade heptane is to be

established by

adding a layer of water if necessary.

8.2.4 The flammable liquid used in the test is to be commercial grade heptane having the following

characteristics

a) Distil

lation —

1) Initial Boiling Point minimum 88°C (190°F)

2) Dry Point maximum 100°C (212°F)

b) Spe

8.2.5 The fol

a) Whe
cartridg
advang
sufficig]
pressu

b) Aftg
extingy

c) The
For ex
moving
extingy
in the

case, t
and sir
the fro
shall n

8.2.6 During

a) App

bific Gravity 0.67 — 0.73 (60°F/60°F) (15.6°C/15.6°C)

owing procedures are to be applied during ignition and attack.

n supplementary operations are required to activate an extinguisher (such as

e of attack on the fire consistent with normal operating procedure for the ext
nt to ensure that the extinguisher is operated at, but.not in excess of, its nor
[e.

r ignition, the test fuel is to burn for 60 (seconds before attacking the
isher.

techniques of attack are to be adapted.to the discharge characteristics of theg
ample, a dry-chemical extinguisher(requires a rapid side-to-side sweepin
in on the fire as the area is_extinguished. However, an attack using a

ire area above the flammable-liquid so as to obtain the best smothering po
he operator attacks the fire.from one side or from one corner of the pan. For
hilar foaming or film-forming type extinguishers, the operator is able to attack
t edge of the pan and-the adjacent sides of the pan. For any type extinguishe
t extend any part.of his person past the edge of the test pan while fighting the

the tests thefollowing observations are to be recorded:

ication'ofthe extinguisher;

puncturing of

es or opening of valves on expellant gas containers), they are to be performed at a time in

inguisher and
mal operating

fire with the

extinguisher.
j motion and
dry-chemical

isher is to be made from one side’only. Similarly, a carbon-dioxide extinguishe¢r horn is held

ssible. In this
AFFF, FFFP,
the fires from
r the operator
fire.

b) Durg

tien of discharge of extinguisher;

c) Firei

n pan extinguished; and

d) Wind velocities and weather conditions when tests are conducted outdoors.

8.2.7 After the fire test, the amount of fire extinguishing agent used is to be recorded.

9 Class C extinguishers

9.1 General

9.11

specified in the Clause 9.2, Electrical Conductivity Test, shall

The discharge of an agent from an extinguisher charged with its rated capacity, when tested as
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a) not show a visible breakdown between the electrically charged target and the discharging
extinguisher; and

b) not increase the electrical conductivity of the extinguisher more than 1.0 milliampere as
measured by a milliammeter.

9.1.2 The Class C designation is to be provided for an extinguisher only in conjunction with a rating
previously established under the requirements for Class A, Class B, Class D, Class K, or any combination.

9.1.3 No tests for the fire-extinguishing ability of a Class C extinguisher on electrical fires are to be
conducted. There are to be, therefore, no numerical components for Class C ratings as only the
nonconducting characteristics of the agent as discharged are significant.

9.1.4 The test method for electrical conductivity of the discharge is:
a) To jmpress a voltage of 100,000 VAC between an electrically insulated ‘éxtinguisher and an
electrigally charged target; and
b) To reasure the current flow, when any, through the path formed by‘the agent during the period it
is being discharged towards the target.

9.2 Electricapl conductivity test

9.2.1 The njounting for the extinguisher is to consist of anjinsulating platform made of [four sheets of

glass or polymethylmethacrylate (PMMA) measuring at least 610 by 610 by 13 mm (24 by
each layer s¢parated by three ceresin (wax) or PMMA'blocks measuring at least 50-mm
and at least 35-mm (1-3/8-in) in diameter. See Figure\4. The bottom plate is to rest directly
having limited conductivity, such as dry lumber.

24 by 1/2 in),
2-in) in height
on a platform

9.2.2 The
conductivity (

tinguisher is to be supported~in a scaffold manufactured from material
such as lumber) by two cross bars having limited conductivity (such as phenoli

and the extinguisher cylinder clamped to'the cross bars. The ends of the cross bars are to

insulated wh
conductivity (
insulation bet
sufficiently m
provided.

en secured to the (scaffold leg braces. Plates and blocks of material

such as phenolic.composition) are to be used, if necessary, to provide addit
veen the extinguisher and the clamp and scaffold members. The top of the s
bunted above. the floor on a working platform, typically 1.2 by 1.2 m (4 by

9.2.3 Operation of "the extinguisher valve is to be provided by an extension rod

having limited
c composition)
be electrically
having limited
onal electrical
caffold is to be
4 ft) in size, if

having limited

conductivity (

suchas phenolic composition) or other insulated means of remote control pro

viding for safe

handling.

9.2.4 A target of sheet copper, 300 by 300 mm by 3 mm (12 by 12 in by 1/8 in), is to be constructed for
receiving the discharge from the extinguisher. See Figure 4. The sheet is to be bent at 90 degrees (1.57
rads), to an outside radius of 12.7 mm (1/2 in), forming a V, each side of which measures 300 by 150 mm
(12 by 6 in). The target is to be buffed to remove all sharp edges or burrs. The target is to be supported on
a metal (such as copper) stem of diameter 19 mm (3/4 in) welded to the inside of the target at the apex.
The lower end of the stem is to be secured to a pedestal. The pedestal is to be supported on an insulating
platform consisting of four glass or PMMA plates measuring at least 300 by 300 by 13 mm (12 by 12 by 1/2
in) separated from each other by three ceresin or PMMA blocks measuring at least 50 mm (2 in) in height
and at least 35 mm (1-3/8 in) in diameter between each plate. The bottom plate is to rest on an electrically
insulated stand, such as a dry lumber stand. The target assembly or extinguisher assembly is to be
adjusted for height to center the target plate opposite the open end of the extinguisher horn or discharge
nozzle.
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9.2.5 The extinguisher horn handle or nozzle handle in all tests is to be wrapped with metal (such as
aluminum) foil which, in turn, is to make electrical contact with a bare copper wire. The copper wire is to be
strapped on the outside of the horn or nozzle and is to run from the foil to the discharge end of the
extinguisher and bent at a right angle across the mouth of the horn or nozzle to carry current to the point of
discharge. The other end of the copper wire is to be connected to the high side of the transformer (that is,
the ungrounded side of the circuit). The target, with its metallic supports, is to be connected to the
grounded side of the test circuit.

Exception: When the copper wire can potentially interfere with the discharging agent, the copper wire shall
be installed such that it is only in contact with the foil that is in contact with the discharging agent.

9.2.6 The voltage source shall provide a 100,000 VAC potential to the target.

9.27 There
when no extin

9.2.8 The ex
high side of th
or nozzle is us

9.2.9 Eachh
distances of 2
minimum dist
extinguisher is
of 100,000 VA
be checked fo

Exception: Fd
durations, the
additional disd

9.2.10 The't
nozzle is used
plate heated tq

Note: An accepta
distribution patteri
hole is to be para
number 40 drill bif
time characteristi

hding indicating passage of current across the gap between the extinguishef
juishing agent is being discharged is to be called the meter-tare.

linguisher is to be secured within the scaffold on the insulated platform and co
b transformer (that is, the ungrounded side of the circuit). When more than on
ed on the extinguisher under test, the test is to be conducted using each type.

orn or nozzle is to be equipped with a 8 AWG wire—~The target is to be plag
50 mm (10 in) and greater from the open end<of‘the horn or nozzle to

bnce at which a potential of 100,000 VAC is. capable of complying wi
to be operated for 20 +2 seconds, discharging the agent against the target w
C impressed between the extinguisher and-target, without visible effects. The

at least an additional 15 seconds discharge.

r extinguishers that cannot accemmodate the 20 second and 15 seco
initial discharge is to be 60 +§.percent of the specified total discharge dur
harge duration is to be the remainder of the specified total discharge duration.

bst is to be repeated, using each type horn or nozzle when more than one ty
on the extinguisher.under test. The test is also to be repeated at least once
an initial temperature of 370°C (700°F) prior to the discharge of the extinguish

ble means to.hieat the target plate is to heat the back side of the target with a propane torch that
. The temperature can be measured with a thermocouple placed in a hole of the stem attached
lel to the'axis of the stem, centrally located, and 140 mm (5-1/2 in) deep as measured from the t
[2.489mm (0.098 in)] has been found to be suitable for the hole to accommodate the thermocoug
Cs ‘of\the thermocouple chosen are to be considered for suitability in this application. A s

thermocouple is r¢

b

bnd the target

nected to the
e type of horn

ed at varying
etermine the
9.1.1. The
ith a potential
condition is to

nd discharge
ation and the

pe of horn or
vith the target
er.

has a wide flame
o the target. The
bp of the stem. A
le. The response
eathed, Type K

commended.

10 Class D extinguishers and agents

10.1

10.11

General

Class D fire extinguishers, or an extinguishing agent arranged for manual handling, shall be

capable of extinguishing combustible-metal test fires as designated for a given metal in the following, and
of preventing the scattering of burning material beyond the test bed area during the conduct of the test. An
extinguished test fire shall be in that state which is not subject to reignition under the conditions of test and
shall contain enough unburned combustible metal to show extinguishment by the agent prior to burnout.

10.1.2 There are to be no numerical components for Class D ratings. The type of combustible metal for
which the extinguisher or an agent is applicable and the area, depth, and other characteristics of the fires
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which are controlled and extinguished are to be as stated in any published advices and as described in the
manufacturer's recommendations for use.

10.1.3 Prior to any demonstrations or fire tests, a review of the ingredients in the formulation of any
agent is to be made. The review is to include study with respect to toxicity of the agent as prepared and
offered for use, as well as fumes and products of combustion liberated when used in the attack on
combustible metal fires for which the agent is recommended. The review is also to include study of the
possible reactions which occur between the burning metals for which the agent is recommended and the
various ingredients contained in the agent. Consideration is also to be given to the above factors as
related to the possible misuse of the agent on combustible metal fires of a kind and type not included in the
manufacturer's recommendations; particularly with reference to toxicity and safety hazard.

10.1.4 Fire {ests are to include the tests outlined in 10.2 and 10.3 for the combustible metals specified.

Additional tests are required to cover other fire conditions, where such conditions are’ diff
than those spcified.

10.2 Magn

10.2.1 Area
dry state and

10.2.2 Magrm
grade chips 3
thick. The Co
mm (1/4 to 1/
divided partic
petroleum ba
flash and fire
by Cleveland
146°C and 15

sium fire tests

s mixed with cutting oils, as accumulated in depth over a(specified area.

esium chips are to consist of both the Grignard and Commercial grades.
re to be about 6 to 9 mm (1/4 to 3/8 in) long, 3xmm (1/8 in) wide, and 0.25
mmercial grade chips and turnings are to be about 12 to 19 mm (1/2 to 3/4 in
P in) wide, and average about 0.05 mm (0.002'in) thick. Magnesium dust is to @
es or grains. Oily chips and oily dust are to'be prepared by adding 10 percent

boints of the cutting oil, as determin&d by the Standard Test Method for Flash 3
Open Cup (AASHTO T48)(DIN51376)(1P36/84), ASTM D92, are to be wi
4°C (£10°F of 295°F and 310%F), respectively.

10.2.3 The fest fire beds are not to be disturbed during these tests. The area and depth

beds and wei
each of the fo

phts of the combustible material are to be as specified in Table 6. An attack is
ur test beds specified.

10.2.4 The {est fire beds-are to be arranged on a dry steel plate surface at a location per

from all sides

10.2.5 Igniti

rent in nature

fire tests are intended to represent fires occurring in magnesium chips and dyst, both in the

The Grignard
mm (0.010 in)
) long, 6 to 12
onsist of finely
by weight of a

5e cutting oil having a specific gravity;0f approximately 33.6 API to the dry magnesium. The

nd Fire Points
hin +5.6°C of

of the test fire
fo be made on

mitting access

the fuel bed at

bnis.fo be effected by directing a premixed gas and air flame to the surface of

the approximate=Center. The ignition device is to be adequate to cause prompt ignition,_suc

oxygen torch or a large LP-Gas heating torch.

h as by a gas-

10.2.6 The application of the extinguishing agent is to begin when the fire has spread to approximately
50 percent of the surface of the test bed or when approximately 25 percent of the fuel is burning,
whichever occurs first.

10.2.7 When the extinguishing agent is to be discharged from an extinguisher, one test is to be
conducted using the dry chip test bed as specified in Table 6. In this test, application of the agent is to
begin when the fire has involved approximately 50 percent of the test fuel. The extinguisher valve is to be
fully opened at the start of the attack and for the entire discharge time. The attack is to be made with the
discharge opening not more than 2.4 m (8 ft) from the edge of the test bed and not more than the distance
recommended by the manufacturer.
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10.2.8 After completion of the attacks on the six test beds specified in Table 6, one test is to be
conducted using a test bed as specified in Table 6 for either the dry or oily chips. In the latter test the
application of the extinguishing agent is to be delayed until the fire has spread to approximately 75 percent
of the surface of the test bed.

10.2.9 Burning magnesium shall not be scattered beyond a one square meter area centered on the
midpoint of the test bed area as the result of this method of attack.

10.2.10 The techniques involved in applying an extinguishing agent, including the quantities and depths
of material required for extinguishing the test fires, are to be observed and recorded. The magnesium
remaining in the unburned state is to be described and weighed. The techniques and other information,
based on the most severe conditions encountered during the above tests, are to be used as a basis for the

manufacturer'

10.2.11 Pallg
accumulated
This test is to
the hottest ang

10.2.12 Two
thicknesses of
thickness lum
supported by
lumber are to
location and a
between 9 to
Measurement
weight in an 9
with the Stand
also used to g
immediately a
pallets.

10.2.13 One
being that des|

b

5 operating and use instructions and other published advices.

t transfer fire tests are intended to represent fires occurring in magnes
n wood flooring or other combustible surfaces, over an area and ‘at a reas
e conducted using Grignard grade magnesium chips in the state”{dry or oily) t
most difficult fire to extinguish during the Area Fire Tests described above.

um chips as
bnable depth.
hat resulted in

wood pallets are to be prepared for use. Each pallet)is to be constructed using two

tongue and groove or shiplap, kiln-dried construction-grade fir or pine, 19 mm
ber nailed or stapled to form a platform at least 4100 by 1100 mm (42 by
hominal 38 by 89 mm (2 by 4 in) runners placed.on edge. The two 19 mm (
be placed at 90 degrees (1.57 rads) to one anether. The pallets are to be s
re to be thoroughly air-dried prior to use. The moisture content of the lumber|

(1in) nominal
42 in) square
1 in) layers of
tored in a dry
used is to be

13 percent as determined by the Standard Test Methods for Direct Moistursg
of Wood and Wood-Base Materials, ASTM D4442, in which samples are dri

Content and
d to constant

ven at a temperature of 103 £2°C_(217 £3°F). A hand-held meter employed in accordance
ard Test Methods for Use and Calibration of Hand-Held Moisture Meters, ASTM D 4444, is
rovide a means of sampling.moisture content prior to testing. The pallets arg to be placed

djoining one another on a.dry surface at a location providing ample work ar

pallet is to be used\to support the size and depth of fuel bed as specified in Ta
cribed in 10.2.11.)The second pallet is to be precoated over its surface with at

(1 in) thick layer of the extinguishing agent.

10.2.14 The
percent of the

test fire\bed is to be ignited as described for the Area Fire Tests and is to burn
area has become involved and the fire has become deep-seated.

a around the

ble 6, the fuel
easta 25 mm

until 50 to 75

10.2.15 The attack is to be made by two operators working with long-handled shovels. The material from
the burning pile is to be roughly and quickly transferred from the pallet fire to the second pallet insulated
with extinguishing agent. Care is to be exercised to provide mixing of the magnesium chips during transfer
as by turning over the shovel load when placing the material on the second pallet.

10.2.16 After transfer has been completed, the fire is to be attacked with additional agent until under
control and extinguished.

10.2.17 The above test is to be repeated, substituting Commercial magnesium chips and turnings for the
Grignard grade material. This type test fuel is to be dry or oily so as to produce the most difficult test, the
selection to be made on the basis of experience gained in previous tests.
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10.2.18 The techniques involved in applying an extinguishing agent, including the quantities and depths
of material required for protecting the surface of the first pallet, and for extinguishing the fire on the second
pallet, are to be observed and recorded.

10.2.19 The wood surfaces of the second pallet shall not show evidence of charring beyond a depth of
1.5 mm (1/16 in) following the test.

10.2.20 Premix fire tests are intended to represent fires reoccurring in mixtures of magnesium chips or
turnings and the extinguishing agent. This test is to be conducted using at least three batches of 4.5 kg (10
Ib) of dry Grignard grade magnesium chips thoroughly mixed, respectively, with 4.5, 9.1, and 13.6 kg (10,
20, and 30 Ib) of extinguishing agent.

10.2.21 Eadh batch is to be prepared for ignition by pouring the fuel into a conical pile oma
at a location groviding for access to all sides. A small fuse of uncoated magnesium chjps|is
the apex of the cone of mixed material.

dry steel plate
0 be placed at

10.2.22 Ignition is to be effected as for previous tests and the pile allowed to burn until th¢ fire becomes
deep-seated and intense.

10.2.23 The

10.2.24 The
Commercial

10.2.25 The

10.2.26 The
material requi
the unburned

10.2.27 Cas
surfaces of ¢z

10.2.28 Anm
have a total W

10.2.29 Igni
burn until a pq

fire is to be attacked by manual transfer of the agent or-by-extinguisher discha

above test is to be repeated using three similar batches consisting ¢
hagnesium chips and turnings with the agent.

specified mixture of agent and metal shallnot burn at a rate greater than the ¢
techniques involved in applying an\extinguishing agent, including quantities
red for extinguishing the fire, are to be observed and recorded. The magnesiu

state is to be described and weighed.

ting fire tests are intended to represent fires occurring in both horizonts
stings which would characteristically result in a pool of burning molten metal.

rge.
f mixtures of
hips alone.

and depths of

N remaining in

| and vertical

agnesium casting-or nest of castings is to be placed on a dry steel plate. The¢ test fuel is to

eight of approximately 11.3 kg (25 Ib).

ion of\the castings is to be effected as for previous tests and the resulting
ol of molten magnesium has been formed comprising the bulk of the original fu

fire allowed to
el.

10.2.30 The fire is to be attacked by manual transfer of the agent or by extinguisher discharge.

10.2.31

The techniques involved in applying an extinguishing agent, including the quantities and depths

of material required for extinguishing the fire, are to be observed and recorded. The magnesium remaining
in the unburned state is to be described and weighed.

10.3 Sodium, potassium, and sodium-potassium alloy fire tests

10.3.1

Fire tests based on these combustible metals having melting points approaching normal ambient

temperatures are to be confined to attack on the metals in the liquid state. Liquid-state test fires assume
the containment of the metal in a high-melting-point container or pan, or the spill from such container onto
a noncombustible dry surface. In the latter case, the spill is to be confined for test purposes by pouring the
flaming material into a container or pan of an area large enough to create a pool of molten metal having a
depth of approximately 6 mm (1/4 in).
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10.3.2 Such metals are ordinarily obtainable as bar stock. As such, the metals are to be handled in the
form of lengths weighing 0.45 kg (1 Ib) each.

10.3.3 The metals are melted in all cases in a covered heavy-gauge steel container having an area of
approximately 0.2 m? (2-1/2 ft?) and a depth of approximately 150 mm (6 in). The source of heat is to be
such that no flames extend beyond the bottom of the container. The cover or lid is to be tight fitting.

10.3.4 The container used for melting and its cover are to be provided with side handles, legs, or other
means to be tipped or removed by operators standing at distances of at least 1.2 m (4 ft) from the
assembly.

10.3.5 The container used for melting is to be provided with means for measuring temperatures of
molten metal [above the bottom of the pan. This is accomplished by welding or othemwise securing a
straight sectioh of 15.8 mm (0.622 in) ID steel closed-end conduit through the side of the container so as
to be approximately 1.6 mm (1/16 in) above the bottom. A chromel-alumel thermocauple is Jocated within
the conduit, hgving its junction at the approximate center of the container.

10.3.6 The charge of metal fuel in the solid state is to be inserted in the centainer, and the|lid or cover is
to be placed in position. The container is to be heated until the metal charge-has reached a temperature of
at least 510°C|{(950°F). The lid or cover is then to be removed. The combustible metal charde will ignite at
this temperature in the presence of air.

10.3.7 Heating of the container and the surface burning of the. metal fuel is to continue until the molten
metal has rea¢hed a temperature of approximately 550 to 565°C (1025 to 1050°F). The programs outlined
in the individual tests described below are then to be followeéd.

10.3.8 Metal|fuel weighing 1.4 kg (3 Ib) is to be melted and heated in the covered containef as described
above. The flaming charge is then to be poured-into a steel pan having an area of 0.4 mf (4 ft?) and a
depth of at least 150 mm (6 in). The depth of fi€l in the 0.4 m? (4 ft?) pan will be approximately 6 mm (1/4
in).

10.3.9 The retal in the 0.4 m? (4 ft?) pan is to burn until the entire surface area is|flaming. The

gent is then to be.applied by manual transfer of the agent or by extinguisher discharge,

10.3.11 Two [panfifes are to be conducted, using the 0.23 m? (2-1/2 ft?)
tests. One fireliste-employ-a-shaltew-poot-of-fuel-and-the-second-fire—
molten metal.

container employed for previous
i ith-4 deep pool of

10.3.12 The shallow-pool charge is to consist of 2.7 or 3.2 kg (6 or 7 Ib) of combustible metal, resulting in
depths of molten metal of less than 25 mm (1 in). The deep-pool charge is to consist of 15.9 kg (35 Ib) of
combustible metal, resulting in depths of molten metal of approximately 76 to 89 mm (3 to 3-1/2 in).

10.3.13 In this test other techniques are able to be introduced to afford practical control of deep-pool
fires. One such technique is to employ a grating or other perforated surface installed above the bottom of
the pan and located somewhat below the surface of molten metal, to assist in building a crust or covering
surface formed by the extinguishing agent.

10.3.14 When the temperatures of approximately 550 to 565°C (1025 to 1050°F) are reached, the
extinguishing agent is to be applied by manual transfer or by extinguisher discharge, whichever is
applicable.
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10.3.15 The techniques involved in applying an extinguishing agent, including the quantities and depths
of material, are to be observed and recorded for the purposes outlined heretofore. The presence of
unburned metal shall be evidence of extinguishment.

11 Class K extinguishers
11.1 General

11.1.1 Class K fire extinguishers under conditions of continuous discharge with all devices for controlling
the flow of the extinguishing agent continuously maintained in the position for maximum discharge, shall:

a) Cause the fire in the fryer to be completely extinguished;

b) Not|permit re-ignition of the vegetable oil for 20 minutes or until the temperature of the vegetable
oil degreases to at least 33°C (60°F) below the autoignition temperature, whiehever |is longer, after
discharge; and

c) Cayse no splashing of flaming oil outside the fryer.

11.1.2 For an extinguisher to become eligible for a given class and ratifg, two consecutivé fire tests test
fires shall be|extinguished, and for any new classification and rating or new extinguishing agent, three
consecutive flres shall be extinguished. The total number of test fires shall not exceed dix without any
extinguisher modification that affects extinguisher performance, and each test shall be condlucted starting
with an extinguisher charged with its rated capacity.

11.1.3 Fire tests are to be conducted with the extinguisher charged with its rated capacity pt 21 +3°C (70
1+5°F). One afditional test is to be conducted with_the extinguisher charged with its rated capacity and
conditioned fqr 16 h at its maximum operating température.

11.1.4 Each|fire test is to be conducted in a draft-free room, having dimensions of at least 9 by 9 by 4 m
(30 by 30 by 15 ft) high and an ambient tefmperature of a minimum 10°C (50°F).

11.2 Fryer fjre test method

11.2.1 The fest fire is to bé conducted using a commercial deep fat fryer, natural gas or propane fired
unit, having a|nominal 36.kg (80 Ib) capacity, approximately 460 mm (18 in) deep with a mijnimum 460 by
610 mm (18 by 24 in)surface area including a 150 mm (6 in) drip board. A depth of veggtable oil is to
provide a 75 hm (3 in) freeboard from the top of the fryer to the top of the oil surface using alnominal 36 kg
(80 Ib) of oil. The.vegetable oil is to have an autoignition temperature of a minimum 363°C (685°F). The oil
temperature is'to)be measured with a thermocouple located 25 mm (1 in) below the fuel syrface, and not
closer than 75 mm (3in) from the walls of the fryer.

11.2.2 The fryer shall demonstrate an average cooling rate of not more than 2.8°C (5°F) per minute. To
determine the average cooling rate of the fryer, the oil described in 11.2.1 is to be heated in the uncovered
fryer at its maximum energy input until the oil reaches at least 316°C (600°F), then the energy source is to
be shut off and the cooling rate of the fuel source is to be determined as the oil cools from 316 to 260°C
(600 to 500°F).

11.2.3 For the fire extinguisher test, the fryer is to be continually heated at its maximum energy input, and
at a minimum rate of 6.7°C (12°F) temperature rise per minute as measured when heating the oil
temperature from 260 to 316°C (500 to 600°F), until autoignition occurs.

11.2.4 At autoignition or when the temperature reaches 363°C (685°F), whichever occurs last, the fire is
to burn freely with the energy source remaining on for 1 minute. After the 1 minute freeburn, the


https://ulnorm.com/api/?name=UL 711 2023.pdf

CAN/ULC-S508:2023 ¢+ ANSI/UL 711

JA

NUARY 5, 2023

TABLES

Table 1

Classification based on water capacity

extinguisher is to be discharged onto the fryer continuously until the extinguisher is fully discharged. The
energy source to the fryer is to remain on during discharge. The initial discharge of the extinguisher onto
the fryer shall be at the distance specified in the manufacturer's instructions, and the extinguisher nozzle
shall not extend over the front edge of the fryer during discharge.

Nominal extinguisher capacity

Wood-crib construction

[Titers (U-S.Gallons) Rating-Class
45 (1-1/4) 1-A
9.0 (2-1/2) 2-A
14.0 (4) 3-A
18.0 (5) 4-A
36.0 (10) 6-A
64.0 17) 10-A
125.0 (33) 20-A
Table 2

Classificatiord and Number of wood Trade size and length of wood members Arrangpment of wood
rating members mm (in) menjbers in crib

1-A 72 38 by 38 by 500 (2 by 2 by 20) 12|layers of 6
2-A 112 38 by 38 by 635 (2 by 2 by 25) 16|layers of 7
3-A 144 38 by 38 by 735 (2 by 2 by 29) 18|layers of 8
4-A 180, 38 by 38 by 800 (2 by 2 by 32) 20|layers of 9
6-A 230 38 by 38 by 925 (2 by 2 by 36) 23 layers of 10
10-A 324 38 by 38 by 1100 (2 by 2 by 43) 27 layers of 12
20-A 256 38 by 89 by 1400 (2 by 4 by 55) 16 layets of 16 on edge
30-A 324 38 by 89 by 1625 (2 by 4 by 64) 18 layefs of 18 on edge
40-A 400 38 by 89 by 1750 (2 by 4 by 69) 20 layefs of 20 on edge

Table 3
Wood-crib ignition arrangement
Flammable liquid pan size Heptane charge,
Classification and rating
mm (in) Liters
1-A 400 by 400 by 100 (16 by 16 by 4) 1.1
2-A 535 by 535 by 100 (22 by 22 by 4) 2.0
3-A 635 by 635 by 100 (25 by 25 by 4) 2.8
4-A 700 by 700 by 100 (26 by 26 by 4) 3.4
6-A 825 by 825 by 100 (33 by 33 by 4) 4.8

Table 3 Continued on Next Paae
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Table 3 Continued

Classification and rating

Flammable liquid pan size

Heptane charge,

mm (in) Liters
10-A 1000 by 1000 by 100 (39 by 39 by 4) 7.0
20-A 1300 by 1300 by 100 (51 by 51 by 4) 11.8
30-A 1525 by 1525 by 100 (60 by 60 by 4) 16.3
40-A 1650 by 1650 by 100 (65 by 65 by 4) 19.0

Table 4
VVooa-
Test panel size No. 2 fuel oil (ASTM D396) ) . .
Rating - class| applied Excelsior windrow material
m (ft) Liters (U.S. Gallons) kg (Ib)
1-A 2.45by 2.45 (8 by 8) 3.80 (1) 4.55 (10)
2-A 3.05 by 3.05 (10 by 10) 7.55 (2) 9.05 (20)
3-A 3.65 by 3.65 (12 by 12) 11.35 3) 13.60 (30)
4-A 4.25by 4.25 (14 by 14) 15.15 (4) 18.15 (40)
6-A 5.20 by 5.20 (17 by 17) 22.70 (6) 27.20 (60)
Table'S
Flammable liquid fire test, pan size, materials, and arrangement
Minimum Commercial grade
effective Metal Heptane used,
dicharge Pan size, (inside) thickness Reinforcing angle size (approximate) (approximate)?
Rzlt:;i_ S(ttl:'::::'is m? (f) . |“mm | (in) mm (in) Lifers ga(::c',sn's)
Indoor
tests:
1-B 8 0.23 (2-1/2) 6 (1/4) | 38by38by4.8 | (1-1/2 by 1-1/2 by 3/16) 1 (3-1/4)
2-B 8 047 (5) 6 (1/4) | 38by38by4.8 | (1-1/2 by 1-1/2 by 3/16) P3 (6-1/4)
5-B 8 1.16 | (12-1/2) 6 (1/4) | 38 by 38by4.8) | (1-1/2 by 1-1/2 by 3/16) b7 (15-1/2)
10-B 8 2.32 (25) 6 (1/4) | 38by38by4.8 | (1-1/2 by 1-1/2 by 3/16) 14 (31)
20-B 8 465 (50) 8 4y | 38y 38by a8 | (1.2 by 1.1/2 by 3/16) 7 (65)
Outdoor
tests:
30-B 11 7.00 (75) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 350 (95)
40-B 13 9.30 (100) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 465 (125)
60-B 17 14.00 (150) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 700 (190)
80-B 20 18.60 (200) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 950 (250)
120-B 26 27.9 (300) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 1400 (375)
160-B 31 37.2 (400) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 1850 (500)
240-B 40 55.7 (600) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 2800 (750)
320-B 48 74.3 (800) 12 (1/2) 38 by 38 by 6 (1-1/2 by 1-1/2 by 1/4) 3700 (1000)

Table 5 Continued on Next Page
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