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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 Underwriters Laboratories 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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or installation instructions to be in both official languages.
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honization

is published as an identical standard between: UL and ULC Standards.
tandard is a standard that is exactly the'§ame in technical content exce
bulting from conflicts in codes and governmental regulations. Presentation is
orial changes.
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INTRODUCTION

1 Scope

1.1 These requirements cover rating, and performance during fire tests, of fire extinguishers 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. The ultimate
rating of an extinguisher or the prescribed use of an extinguisher or fire extinguishing agent is based on
its fire-extinguishing potential as determined by fire tests and presupposes installation and use in
accordance in the United States with the Standard for Portable Fire Extinguishers, NFPA 10, and with the
National Fire Code of Canada.

uirements for

1.2 Fire exti

construction 4
additional req
CAN/ULC S5(
scope of thes
2 Units of m
2.1 The metri
measurement
unit shall be U
3 Reference
3.1 See Anng
or standard a
edition of that
edition is indid
4 Glossary

4.1 For the p
4.2 AFFF - A
4.3 AUTOIGN

4.4 CONTRO

UIoTTCTo, TITTTALTTYUISTIITG aygviito, U UULIT ofidll alou - LUTTIVTY - VWit s T
nd performance as applicable to specific types, designs, sizes, and arrang
hirements include ANSI/UL 8 CAN/ULC S554, ANSI/UL154 CAN/ULC(S503
4, ANSI/UL 626 CAN/ULC S507, and ANSI/ UL2129 CAN/ULC S566 and arg
b requirements.

basurement

C unit shall be designated as the official unit for purposes-of this standard. W
are specified in both Sl and English units, either unitis‘used. In cases of disp
sed.

publications

x A for a list of publications referenced, in this standard. Any undated refere
bpearing 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.

irpose of this standard the following definitions apply.
queous film-forming foam.
ITION TEMPERATURE — The temperature at which the test fuel ignites aut

L —A reduction in fire intensity of approximately 90 percent.

ements. Such
, ANSI/UL299
not within the

here values of
ute, the metric

nce to a code
g to the latest
e appropriate

bmatically.

4.5 EFFECTI
gas point.

4.6 FFFP — Film-forming fluoroprotein.

VE DISCHARGE — The time of discharge of extinguishing agent from the extinguisher until
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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:

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, solvents, lacquers, alcohols, and flammable gases.

Class

noncdnductivity of the fi

equip

Class

ent is de-energized, extinguishers rated for Class A or B fires are used)

D Fires — Fires that involve combustible metals, such as magnesium, titaniu

sodium, lithium, and potassium.

Class

K Fires — Fires that involve cooking appliances with flammable cooking oils

vegetable or animal.

4.9 NUMERA

extinguisher.

4.10 UNBUR

the smallest d

5 Ratings

imension of the test member following_a fire test.

5.1 Extinguislpers are classed and rated aceording to their fire extinguishing potential whi

by numeral ar

E

5.3 The num|

5.2 The num
fire tests usin

developed on

5.4 The nume
square steel g

d letter designations.

various sizes of wood-crib and wood-panel.

erical portien~of Class A ratings of large sizes of extinguishers (usuall
the basis of-wood-crib fires only.

rical portion of Class B ratings of extinguishers is developed on the basis of

L DESIGNATIONS — The numeral that indicates ‘the extinguishing pote

NED WOOD — The minimum clear, unchaured area where the thickness is me

rical portion of Class.A ratings of extinguishers is developed on the basis ¢

vOIve—e ~ Fre—€ ical
re extinguishing agent as discharged is of importance. (Wi

en electrical

m, zirconium,

and fats,

ntial of a fire

asured across

th is indicated

f comparative

wheeled) is

ire tests using

ang in specific size increments and a flammable liquid test fuel similar to compmercial grade

heptane. The fire extinguishing classification is equivalent to 40 percent of the area of fire consistently
extinguished by an expert operator. The numeral thus derived is an approximate indication of the relative
fire extinguishing potential of the extinguisher.

5.5 There are no numerical components for Class C ratings of extinguishers, as only the electrical
nonconducting characteristics of the agent when being discharged are significant, and no effort is made
to indicate the extinguishing potential for fires that involve electrical equipment.
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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.

PERFORMANCE

6 General

6.1 Wood crilp fire tests for Rating-Class up to and including 10-A, wood panel fire tests 3

liquid fire test
room having 3
A room havin
and a total ve
a smoothly fir
outdoors und
Flammable-lig
large-volume,
outdoors. Out
mph)] with gu

6.2 All fire teq
protected aga
coat and glov

7 Class A extinguishers

7.1 General

7.1.1 A Class
the flow of th
wood crib and
rating. A test
self-reignition

5 for Rating-Class up to and including 20-B are to be conducted,ih.ah essen

j a ceiling height of approximately 7.5 m (24 ft), a volume ofsat’least 1600 n
ht area of at least 4.5 m? (50 ft2) meets the intent of this feqUirement. The rg
ished concrete floor. For a Rating-Class 20-A and larger, the tests are to
er conditions of essentially still air [5 km/h (3¢mph) or less] and no
uid fire tests for a Rating-Class up to and in€luding 20-B are to be cq
essentially draft-free room. For a Rating-Class exceeding 20-B the tests may
Hoor fire tests are to be conducted under conditions of steady breeze [5 — 1
5ts not greater that 16 km/h (10 mph) and-ie precipitation.

ts are to be conducted by experienced*personnel. The operator of the exting
nst heat by wearing a safety helmet 'with heat-resistant face guard, and heat
bs. A self-contained breathing apparatus, or the equivalent, is recommended

A fire extinguisher, under conditions of continuous discharge with all devices
b extinguishing “agent maintained in the position for maximum discharge, s

wood panel test fires as designated in the following requirements for a gi
fire issconsidered to be extinguished when it reaches a state that will not
or continued smoldering under the conditions of test.

nd flammable
ially draft-free

volume large enough to assure a supply of oxygen and visibility for the duratjon of the test.

8 (57,000 ft3),
om is to have
be conducted
precipitation.
nducted in a
be conducted
3 km/h (3 -8

uisher is to be
resistant long

for controlling
hall extinguish
ven class and
be subject to

7.1.2 For an extinguisher to become eligible for a given class and rating, two out of three test fires shall
be extinguished for crib fires and two consecutive test fires shall be extinguished for panel fires. For any
new classification and rating or new extinguishing agent, three consecutive test fires shall be extinguished.
The total number of test fires shall not exceed six without any extinguisher modification or a change in
experienced fire fighters utilizing an alternate fire fighting technique that affects extinguisher performance,
and each test shall be conducted starting with an extinguisher charged with its rated capacity.
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7.1.3 The minimum effective discharge time shall be at least 13 seconds for an extinguisher intended for
a 2-A or higher rating class.

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 w

7.1.6 Other fi

ith Table 1.

tion methods

which develoy
tests to deterr

7.1.7 Class A
subjected to t
10-A or highe

7.2 Wood crib fire test

< Ul\t;llyu;oh;lly GyUI ItO VT VVCl.tUI t_y}JU U/\t;llyu;chclo Ut;:;L;IIH ;III}JIUVUd C!.}J}J:IU
greater Class A extinguishing potential provided for in Table 1 shall be“su
hine the Class A rating.

extinguishers to be rated on the basis of tests for Rating-Class M-A throug
ne appropriate wood crib and wood panel test fires. Class A extinguishers fo
shall be rated on the basis of appropriate wood crib test firesvonly.

7.2.1 A wood
by 89 mm tra

of 9 to 15 pergent as determined by the Standard Test Methods for Direct Moisture Content

of Wood and

oven at a temperature of 103 +2°C (217 £3°F). A hand-held meter employed in accord
Standard Tes{ Methods for Use and Calibration of Hand-Held Moisture Meters, ASTM D444
to provide a means of sampling moisture content prior to testing. The general configuratio

!

of a typical cri
of lumber pla
evenly spaceq
size, and num
Table 2.

7.2.2 The cril
a height of 40

of the crib afe to be stapled or nailed together to provide strength to resist forces ¢

extinguisher d

crib is to consist of layers of 38 by 38 mm trade Size [2 by 2 (1-1/2 by 1-1/2
e size [2 by 4 (1-1/2 by 3-1/2 in)] kiln-dried spruce or fir lumber having a md

ood-Base Materials, ASTM D4442, in which samples are dried to constarn

b is illustrated by Figure 1. The<alternate layers are to consist of specified siz
ted at right angles to one anoether. The individual wood members in each |

in forming a square determined by the specified length of the wood membe
ber of individual wood.members and their arrangement in the crib are to be

is to be on an.angle iron frame, mounted on a weighing platform as shown
D mm (16 in).above the floor or grade level. The wood members forming the

ischarge-

bjected to fire

h 6-A shall be
I Rating-Class

in)] or size 38
isture content
Measurement
t weight in an
ance with the
4, is also used
n and support
s and lengths
yer are to be
s. The length,
hs specified in

in Figure 1, at
outside edges

xerted by the

7.2.3 The net

mass of the crib is to be determined prior to commencement of the test. A vg

lue equivalent

to 55 percent of this mass is to be calculated for wood crib sizes 1-A through 10-A. A value equivalent to
65 percent of this mass is to be calculated for wood crib sizes 20-A and larger.

7.2.4 Ignition of the crib is to be accomplished by the burning of commercial grade heptane, see 8.2.4, in
a pan placed symmetrically under the vertical axis of the crib. The steel pans for all sizes are to be square.
The dimensions of the pan and the amount of fuel to be burned are to be as specified in Table 3.


https://ulnorm.com/api/?name=UL 711 2018.pdf

AUGUST 6, 2018 CAN/ULC-S508:2018 ¢ ANSI/UL 711 9

7.2.5 When supplementary operations are required to activate an extinguisher (such as puncturing of
cartridges or opening of valves on expellant gas containers), they are to be performed at a time in
advance of attack on the fire consistent with normal operating procedure for the extinguisher and to
ensure that the extinguisher is operated at, and not in excess of its normal operating pressure.

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

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;

¢) Firp under control or extinguished;

d) End of effective discharge; and

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 jand recorded
concerning the presence and location of any glowing embers and the increase or decrease ¢f the intensity
of such glowihg combustion until the fire reignites or is completely extinguished within g period of 15

minutes after fischarge of the extinguisher. Ini.the event of reignition, the time is to be recorded.

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

7.3 Wood pahel fire test

7.3.1 The wdod panel is-1o" consist of a solid square wood-panel backing on which is applied two
horizontal sedtions of -furring strips spaced apart and away from the panel by vertical fyrring strips to
provide for a |arge_vertical surface area of wood subject to combustion. A typical panel ig illustrated by
Figure 2.

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

7.3.3 Lumber used in constructing a panel is to be kiln-dried and is to have a moisture content of between
9 and 13 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 Standard
Test Methods for Use and Calibration of Hand-Held Moisture Meters, ASTM D4444, is also to be used to
provide means of sampling moisture content prior to testing. The solid square 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 spruce or fir. This material is
also to be used for cleats to be applied to the back of the solid section. The furring strips are to consist
of 19 by 19 mm trade size (3/4 by 3/4 in) S4S clear fir. All lumber, whether for backing, cleats, or strips,
is to be cut in exact lengths appropriate for the panel size.
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7.3.4 The solid square backing panel is to be constructed with tight joints horizontal to the floor or bottom
end and employing full-length vertical cleats on the back at each side formed by the board ends. Any large
knots in the panel material are to be removed. No knots are to be present along the edges of the panel.
Such openings and other holes are to be filled with putty to prevent the passage of flame. The 2.44 and
3.05 m (8 and 10 ft) square panels are to include a third cleat on the back at the vertical center line. The
3.66, 4.27, and 5.18 m (12, 14, and 17 ft) square panels are to include, respectively, four, five, and seven
cleats, the cleats being equally spaced from one another.

7.3.5 Vertical furring strips on 610 mm (2 ft) centers are to be nailed to the front of the solid panel.
Horizontal furring strips spaced 19 mm (3/4 in) apart [38 mm (1-1/2 in) centers] are to be nailed thereon.
A second application of vertical and horizontal furring strips is to be made in the same pattern and manner

over the first network of furring strips.

7.3.6 Nails or
members.

7.3.7 The qug
The excelsior
and each wing
for placement
reserve at a |
equal to the W
edge is to be

7.3.8 The panel is to be secured in a vertical position approxXimately 4 m (13 ft) from the

room. The pa
cover any par

7.3.9 The fue
The fuel oil is

7.3.10 Any e
chemical is to
windrow of ex|

7.3.11 When
cartridges or

staples are to be selected to provide a strong assembly without causing“sp

ntity of excelsior specified in Table 4 is to be divided into four separate and eq
of seasoned basswood, poplar, or aspen, is to be new and drnpand is to b
row is to be equal in length to the width of the test panel. The first windrow is
directly against the base of the test panel. The three remaining windrows ar
bcation approximately 3 m (10 ft) from the front of the' test panel. A board h
idth of the windrows and provided with handles to manipulate and support th
prepared for pushing reserve windrows into position.

nel is to be supported by steel frameworkhiangers, or other means that do
of the combustible material.

oil is to be uniformly applied to the panel using 9 L (2-1/2 gal) pressurized
to be Grade No. 2, as specified-in the Standard Specifications for Fuel Qils

cess fuel oil accumulating.on the concrete floor is to be removed, using a §
be applied over fuel oil~€ollecting on the floor at the sides or back of the p
celsior is to be placed. into position.

supplementary. operations are required to activate an extinguisher (such as
opening of«wvalves on expellant gas containers), they are to be performeg

litting of wood

ual windrows.
e pulled apart
to be readied
b to be held in
hving a length
e board on its

vall of the test
not obstruct or

extinguishers.
ASTM D396.

queegee. Dry
anel. The first

puncturing of
| at a time in

advance of aftack on-the-fire consistent with intended operating procedure for the extinguisher and in

order that the

extinguisher is operated at, and not in excess of its intended operating pres:

pure.

7.3.12 A fusdg

of commercial grade heptane [60 to 120 ml (2 to 4 ounces)] is to be ma

de by quickly

pouring a small stream on the floor along the front edge of the first windrow at the base of the test panel.
The fuse is then to be lighted by match at the middle of the windrow, resulting in the ignition over the full
length of the windrow.

7.3.13 Forty-five seconds after ignition of the first windrow, the second windrow is to be pushed up to the
base of the test panel. The third and fourth windrows are to be similarly handled at 45 second intervals.
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7.3.14 At 3 minutes 20 seconds after ignition all of the remaining excelsior is to be cleared away from the
base of the test panel.

7.3.15 At this time the test panel burns vigorously. The horizontal furring strips at the lower portion of the
test panel [150 to 760 mm (6 to 30 in)] above the floor are most damaged and usually begin to break
between 4 minutes 15 seconds and 4 minutes 30 seconds after ignition.

7.3.16 The extinguisher is to be applied when the horizontal furring strips begin to break, and no longer
than 4 minutes 30 seconds after ignition. The time of initial attack is to be recorded.

7.3.17 The operator is to attack the face of the test panel using horizontal, vertical, or diagonal sweeps
across the panel until the extinguisher is completely discharged.

7.3.18 Devicgs controlling the flow of the extinguishing agent are to be maintainedip position for
maximum dis¢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
¢) Enp of effective discharge.

7.3.20 When|the fire is under control or extinguished, observations are to be made |and recorded
concerning thé presence and location of any glowing embeérs and the increase or decrease ¢f the intensity
of such glowinlg 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.

7.3.21 At theend of the test, the amount of theffire extinguishing agent used and the condifion of charred
furring strips and the back panel are to be-noted and recorded. The test is to be considered to be as
intended wheph there is present a corerof unburned wood approximately 6 mm (1/4 i) 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 thg extinguishing agent maintained in the position for maximum discharge, shalllbe 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 an extinguisher to become eligible for a given class and rating, two consecutive test fires shall
be extinguished, and for any new classification and rating or new extinguishing agent, three consecutive
test fires shall be extinguished. The total number of test fires shall not exceed six without any extinguisher
modification or a change in experienced fire fighters utilizing an alternate fire fighting technique that affects
extinguisher performance, and each test shall be conducted starting with an extinguisher charged with its
rated capacity.
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8.1.3 An extinguisher charged with its rated capacity and conditioned at its minimum storage and use
temperature for 16 hours shall extinguish a Class B fire having an area numerically equal to 40 percent
of the area of the pan used in the rating of the fire extinguisher.

8.1.4 Hand fire extinguishers tested for a Rating-Class greater than 20-B, established on the basis of
outdoor fires, shall have been found eligible for a Rating-Class of 20-B established on the basis of an
indoor [4.65 m? (50 ft2)] test fire.

8.1.5 An extinguisher to be used in a fire test shall have been previously tested for minimum effective

discharge time. The minimum effective discharge time shall be at least that specified in Table 5.

8.1.6 The minimum
charged with ijts

8.2 Flammab

8.2.1 The flan
mm (8 to 12
commercial g
welded joints
reinforcing an
flush with the
reinforcing an
at the edge of
pan for a give

8.2.2 The stg
from any side

the floor of thé room. Test pans for outdoor fires-are to be placed in the ground so that the

the pan are le
edge of the r¢
other combus

8.2.3 The tes
surface of the
of the pan. TH
established by

8.2.4 The flajmmable-liquid used in the test is to be commercial grade heptane having
characteristicg:

le liquid fire test

hmable liquid fire test is to be conducted using a steel pan, squarehin shape, &
in) in depth, partially filled with water, when necessary, and‘a 50 mm
ade heptane. The pans are to be of steel a minimum 6 mm\(174 in) thick, v
bind provided with a minimum 4.8 mm (3/16 in) thick anglé<to reinforce the up|
ple is to be continuous around the perimeter of the pan-and is to form a tu
op edge of the pan. The top edge surface so formedis:to be 45 mm (1-3/4 in
ple is to be continuously welded to the outside of‘the pan at the top edge an
the lower leg of the angle. A typical pan arrangement is illustrated by Figure
h classification and rating is to be as specifiedvin Table 5.

el pan is to be located away from any\walls or obstructions to enable attac
Test pans for indoor fires [4.65 m? (50" ft2) maximum pan size] are to be pla

vel with the ground surface for:a.distance of at least 1.9 m (6 ft) measured frg
inforcing angle. The area surtounding outdoor test pans shall be free of gras
ible materials.

t fuel is to consist ofva ‘minimum a 51 mm (2 in) layer of commercial grade
commercial grade heptane layer is to be located 152 +6 mm (6 +1/4 in) beloy
e 150 mm (6 in))freeboard over the top surface of the commercial grade he

adding a layer of water if necessary.

nd 200 to 305
2 in) layer of
vith liquid-tight
per edge. The
rned-out edge

in width. The
d tack-welded
3. The size of

Kk or approach
ted directly on
b top edges of
m the outside
s, weeds, and

heptane. The
v the top edge
ptane is to be

the following

a) Dis

tillation —

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

2) Dry Point maximum 100°C (212°F)

b) Specific Gravity 0.67 — 0.73 (60°F/60°F) (15.6°C/15.6°C)
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8.2.5 The following procedures are to be applied during ignition and attack.

a) When supplementary operations are required to activate an extinguisher (such as puncturing
of cartridges or opening of valves on expellant gas containers), they are to be performed at a
time in advance of attack on the fire consistent with normal operating procedure for the
extinguisher and sufficient to ensure that the extinguisher is operated at, but not in excess of, its
normal operating pressure.

b) After ignition, the test fuel is to burn for 60 seconds before attacking the fire with the
extinguisher.

motiof and moving in on the fire as the area is extinguished. However, an attack

he
de sweeping

sing a dry-
b extinguisher

is held in the fire area above the flammable liquid so as to obtain the best snjothering

er of the pan.

For AFFF, FFFP, and similar foaming or film-forming type extinguishers, the operator is able to
attacl the fires from the front edge of the pan and the adjacent sides’of the pan. H

exting
while

8.2.6 During
a) Ap

b) D

8.2.7 After thé

uisher the operator shall not extend any part of his person past the edge of
ighting the fire.

he tests the following observations are to be recorded:

plication of the extinguisher;

ration of discharge of extinguisher;

P in pan extinguished; and

d velocities and weather conditions when tests are conducted outdoors.

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

9 Class C extinguishers

9.1 General

9.1.1 The dis
specified in th

charge.of an agent from an extinguisher charged with its rated capacity, w
e Clause 9.2, Electrical Conductivity Test, shall

or any type
he test pan

hen tested as

a) not show a visible breakdown between the electrically charged target and the d
extinguisher; and

scharging

b) not increase the electrical conductivity of the extinguisher more than 1.0 milliampere as
measured by a milliammeter.
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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 impress a voltage of 100,000 VAC between an electrically insulated extinguisher and an

electri

b) To

cally charged target; and

periog
9.2 Electrica

9.2.1 The mo

or polymethylmethacrylate (PMMA) measuring at least 610 by 610 by 13 mn7 (24 by 24 b

layer separatq
least 35-mm (
limited condug

9.2.2 The ex
conductivity (s
and the exting
insulated wh
conductivity (4
insulation bety
sufficiently md
provided.

9.2.3 Operati
(such as pher

9.2.4 A targe
receiving the
rads), to an og
(12 by 6 in). T
on a metal (su

o 3 £] I o bt o £ P~ SOV Y N 3
MTCaSOUTC I~ CUTTCTIC OV, witeT arty,; aiooagrt e patT rorieU- oyt agtrt g

it is being discharged towards the target.
conductivity test
Linting for the extinguisher is to consist of an insulating platform made of four g

d by three ceresin (wax) or PMMA blocks measuring at léast’50-mm (2-in) ir]
1-3/8-in) in diameter. See Figure 4. The bottom plate js to-rest directly on a p
tivity, such as dry lumber.

inguisher is to be supported in a scaffold manufactured from material

uch as lumber) by two cross bars having limited"conductivity (such as phenoli
uisher cylinder clamped to the cross barscTFhe ends of the cross bars are to
bn secured to the scaffold leg braces.”Plates and blocks of material |
uch as phenolic composition) are to;be used, if necessary, to provide addit
veen the extinguisher and the clampand scaffold members. The top of the s
unted above the floor on a werking platform, typically 1.2 by 1.2 m (4 by

bn of the extinguisher valve is to be provided by an extension rod having limitg
olic composition) or‘other insulated means of remote control providing for sg

of sheet copper) 300 by 300 mm by 3 mm (12 by 12 in by 1/8 in), is to be g
ischarge from the extinguisher. See Figure 4. The sheet is to be bent at 90
tside radiys-of 12.7 mm (1/2 in), forming a V, each side of which measures 3
he target'is to be buffed to remove all sharp edges or burrs. The target is to
ch.as copper) stem of diameter 19 mm (3/4 in) welded to the inside of the targ

uring the

heets of glass
1/2 in), each
height and at
atform having

having limited
C composition)
be electrically
aving limited
onal electrical
caffold is to be
1 ft) in size, if

bd conductivity
fe handling.

onstructed for
degrees (1.57
DO by 150 mm
be supported
et at the apex.

The lower end

of the stem is to be secured to a pedestal. The pedestal is to be supported o

h 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.

9.2.7 The redding indicating passage of current across the gap between the extinguishenjand the target
when no extinguishing agent is being discharged is to be called the meter-tare.

9.2.8 The extinguisher is to be secured within the scaffold on the insulated platform and connected to
the high side pf the transformer (that is, the ungrounded side of the circuit). When more than one type of
horn or nozzlg is used on the extinguisher under test, the test is to be conducted using eafh type.

9.2.9 Each h¢rn or nozzle is to be equipped with a 8 AWG wire. Fhe-target is to be plaged at varying
distances of 250 mm (10 in) and greater from the open end of the horn or nozzle to petermine the
minimum disfance at which a potential of 100,000 VAC is‘capable of complying with 9.1.1. The
extinguisher ig to be operated for 20 +2 seconds, discharging.the agent against the target with a potential
of 100,000 VAC impressed between the extinguisher and_target, without visible effects. The condition is
to be checked for at least an additional 15 seconds discharge.

Exception: for extinguishers that cannot accommodate the 20 second and 15 secgnd discharge
durations, the initial discharge is to be 60 +5 percent of the specified total discharge dufation and the
additional dis¢harge duration is to be the remainder of the specified total discharge duratign.

9.2.10 The tgst is to be repeated, using-each type horn or nozzle when more than one type of horn or
nozzle is used on the extinguisher undef test. The test is also to be repeated at least once with the target
plate heated tp an initial temperature of 370°C (700°F) prior to the discharge of the extingulisher.

Note: An acceptable means to heat the target plate is to heat the back side of the target with a propane torch that
has a wide flame distribution pattern. The temperature can be measured with a thermocouple placed in a hole of
the stln attached\to the target. The hole is to be parallel to the axis of the stem, centrally located, and 140 mm
(5-1/2 ip) deepras-measured from the top of the stem. A number 40 drill bit [2.489 mm (0.098 in)] has been found
to be puitable for the hole to accommodate the thermocouple. The response time charagteristics of the
thermcF:ouple chosen are to be considered for suitability in this application. A sheathed, Type K{thermocouple is
recommended.

10 Class D extinguishers and agents
10.1 General

10.1.1 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.
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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
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’
10.1.4 Fire te
Additional tes
than those sp

10.2 Magnes

10.2.1 Area f
dry state and

10.2.2 Magng
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sts are to include the tests outlined in 10.2 and 10.3 for the combustilile me
s are required to cover other fire conditions, where such conditions ate diffe
beified.

jum fire tests

re tests are intended to represent fires occurring in magnesium chips and du
as mixed with cutting oils, as accumulated in depthcver a specified area.

sium chips are to consist of both the Grignard and Commercial grades. The (

chips are to b¢ about 6 to 9 mm (1/4 to 3/8 in) long, 3 mm (1/8"in) wide, and 0.25 mm (0.01

Commercial g
to 1/2 in) wide]
particles or g
petroleum bas
flash and fire
Points by Cle
of 146°C and

10.2.3 The te
beds and wei

rade chips and turnings are to be about 4240 19 mm (1/2 to 3/4 in) long, 6
and average about 0.05 mm (0.002 in)thick. Magnesium dust is to consist 0
ains. Oily chips and oily dust are to,be prepared by adding 10 percent &
e cutting oil having a specific gravity’ of approximately 33.6 API to the dry ma
points of the cutting oil, as determined by the Standard Test Method for F
eland Open Cup (AASHTO-T48)(DIN51376)(IP36/84), ASTM D92, are to be
154°C (£10°F of 295°F ahd-"310°F), respectively.

st fire beds are not to, be disturbed during these tests. The area and depth
phts of the combustible material are to be as specified in Table 6. An attack

on each of the four test beds. specified.

10.2.4 The t¢
from all sides

st fire beds-are to be arranged on a dry steel plate surface at a location per

tals specified.
brent in nature

st, both in the

hrignard grade

in) thick. The
012 mm (1/4
f finely divided
y weight of a
gnesium. The
Hlash and Fire
within £5.6°C

of the test fire
is to be made

Mmitting access

10.2.5 Ignitiof ‘isto be effected by directing a premixed gas and air flame to the surface ¢f the fuel bed
at the approximate center. The ignition device is to be adequate to cause prompt ignition, such as by a
gas-oxygen torch or a large LP-Gas heating torch.

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.
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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.

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 centered on the

midpoint of th

10.2.10 The t
of material re
remaining in t
based on the
the manufacty

10.2.11 Palle
accumulated
This test is to
in the hottest

10.2.12 Two
thicknesses of
thickness lum
supported by
lumber are to
location and 4
between 9 to
Measurement
weight in an g
with the Stang
also used to q
immediately &
pallets.

echniques involved in applying an extinguishing agent, including the quantiti

he unburned state is to be described and weighed. The techniques and oth
most severe conditions encountered during the above tests; aré to be used
rer's operating and use instructions and other published advices.

t transfer fire tests are intended to represent fir€s occurring in magneg
bn wood flooring or other combustible surfaces, éyer an area and at a reag
be conducted using Grignard grade magnesiumichips in the state (dry or oily
and most difficult fire to extinguish during the Area Fire Tests described abo

wood pallets are to be prepared foriuse. Each pallet is to be construc
tongue and groove or shiplap, kiln-dried construction grade fir or pine, 19 mm
ber nailed or stapled to form a platform at least 1100 by 1100 mm (42 by
hominal 38 by 89 mm (2 by 4in)’runners placed on edge. The two 19 mm
be placed at 90 degrees (1.57 rads) to one another. The pallets are to be 3
re to be thoroughly air-dried prior to use. The moisture content of the lumbe
13 percent as determined by the Standard Test Methods for Direct Moistur
of Wood and Wood-Base Materials, ASTM D4442, in which samples are dri
ven at a temperdture of 103 +2°C (217 +3°F). A hand-held meter employed
ard Test Methads for Use and Calibration of Hand-Held Moisture Meters, AS
rovide a means of sampling moisture content prior to testing. The pallets ar
djoining-One another on a dry surface at a location providing ample work ar

10.2.13 One

pallet is to be used to support the size and depth of fuel bed as specified in Ta

uired for extinguishing the test fires, are to be observed and recorded. Th

bs and depths
€ magnesium
er information,
as a basis for

ium chips as
onable depth.
) that resulted
e.

ed using two
(1 in) nominal
42 in) square
1 in) layers of
tored in a dry
used is to be
e Content and
ed to constant
in accordance
TM D 4444, is
b to be placed
pa around the

ble 6, the fuel

being that described in 10.2.11. The second pallet is to be precoated over its surface with at least a 25

mm (1 in) thic

k layer of the extinguishing agent.

10.2.14 The test fire bed is to be ignited as described for the Area Fire Tests and is to burn until 50 to

75 percent of

the area has become involved and the fire has become deep-seated.
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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.

10.2.18 The

of material red
pallet, are to k

10.2.19 The
1.5 mm (1/16

10.2.20 Prem

uhll;quco ;IIVU:VUd ;II CJ.P}J:_yIIIH arl Ul\tlllsulohllly Gycllt, ;IIU:ud;IIy thU L.|ucu Itltl
uired for protecting the surface of the first pallet, and for extinguishing the,fire
e observed and recorded.

vood surfaces of the second pallet shall not show evidence of charring beyqd
in) following the test.

ix fire tests are intended to represent fires reoccurring in“mixtures of magne

turnings and the extinguishing agent. This test is to be conducted using at least three bat

(10 Ib) of dry
(10, 20, and 3

10.2.21 Each
at a location ¢
at the apex of

Srignard grade magnesium chips thoroughly mixedfespectively, with 4.5, 9.
0 Ib) of extinguishing agent.

batch is to be prepared for ignition by pouring'the fuel into a conical pile on a
roviding for access to all sides. A small fusé’of uncoated magnesium chips i
the cone of mixed material.

10.2.22 Ignitipn is to be effected as for previous-tests and the pile allowed to burn until the

deep-seated 4

nd intense.

10.2.23 The fjre is to be attacked by manual transfer of the agent or by extinguisher disch

10.2.24 The ¢

bove test is to be repeated using three similar batches consisting of mixtures

magnesium chips and turnings(wijth the agent.

10.2.25 The

10.2.26 The

pecified mixture of agent and metal shall not burn at a rate greater than the

echnigues involved in applying an extinguishing agent, including quantities

material requi

red-fol extinguishing the fire, are to be observed and recorded. The magnes

es and depths
on the second

nd a depth of

sium chips or
ches of 4.5 kg
1, and 13.6 kg

dry steel plate
5 to be placed

fire becomes

arge.

bf Commercial

chips alone.

and depths of
um remaining

in the unburngdstate is to be described and weighed.

10.2.27 Casting fire tests are intended to represent fires occurring in both horizontal and vertical surfaces
of castings which would characteristically result in a pool of burning molten metal.

10.2.28 A magnesium casting or nest of castings is to be placed on a dry steel plate. The test fuel is to
have a total weight of approximately 11.3 kg (25 Ib).
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10.2.29 Ignition of the castings is to be effected as for previous tests and the resulting fire allowed to burn
until a pool of molten magnesium has been formed comprising the bulk of the original fuel.

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 havmg meltlng points approachlng normal ambient

temperatures
the containm
a noncombusiible dry surface. In the Iatter case, the spill is to be conflned for test_purpos
the flaming miaterial into a container or pan of an area large enough to create ,a pool of
having a depth of approximately 6 mm (1/4 in).

10.3.2 Such
form of length

etals are ordinarily obtainable as bar stock. As such, the metdls are to be
5 weighing 0.45 kg (1 Ib) each.

10.3.3 The m
approximatelyj
such that no f

etals are melted in all cases in a covered heavy-gauge steel container hav
0.2 m? (2-1/2 ft2) and a depth of approximately 150 fnm (6 in). The source @
ames extend beyond the bottom of the containet: The cover or lid is to be ti

10.3.4 The cq
means to be
assembly.

ntainer used for melting and its cover are~to be provided with side handles,
tipped or removed by operators standing at distances of at least 1.2 m

10.3.5 The cqgntainer used for melting is to be'provided with means for measuring temperat
metal above {he bottom of the pan. Thistis- accomplished by welding or otherwise secu
section of 15.8 mm (0.622 in) ID steel-clesed-end conduit through the side of the contain
approximately] 1.6 mm (1/16 in) aboyve-the bottom. A chromel-alumel thermocouple is loc3
conduit, having 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 container, and t
is to be placed in positionsIhé container is to be heated until the metal charge has reached
of at least 510°C (9502F)."The lid or cover is then to be removed. The combustible metal ch
at this temperpture in\the presence of air.

{ fires assume
container onto
es by pouring
molten metal

handled in the

ng an area of
f heat is to be
pht fitting.

legs, or other
4 ft) from the

ures of molten
ring a straight
br so as to be
ited within the

he lid or cover
a temperature
prge will ignite

10.3.7 Heating“aof the container and the surface burning of the metal fuel is to continue u

ntil the molten

metal has reached 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 followed.

10.3.8 Metal fuel weighing 1.4 kg (3 Ib) is to be melted and heated in the covered container as described
above. The flaming charge is then to be poured into a steel pan having an area of 0.4 m? (4 ft?) and a
depth of at least 150 mm (6 in). The depth of fuel in the 0.4 m? (4 ft2) pan will be approximately 6 mm (1/4
in).
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10.3.9 The metal in the 0.4 m? (4 t?) pan is to burn until the entire surface area is flaming. The
extinguishing agent is then to be applied by manual transfer of the agent or by extinguisher discharge,
whichever is applicable.

10.3.10 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.

10.3.11 Two pan fires are to be conducted, using the 0.23 m? (2-1/2 t2) container employed for previous
tests. One fire is to employ a shallow pool of fuel, and the second fire is to be involved with a deep pool
of molten metal.

10.3.12 The shallow

in depths of

of combustiblg

10.3.13 In thi
One such tec

pan and located somewhat below the surface of molten metal, to assist in building a cru

surface forme

) of combustible
metal, resulting in depths of molten metal of approximately 76 to 89 mm*(3

5 test other techniques are able to be introduced to afford practical contriel of d
hnique is to employ a grating or other perforated surface installed~above the

0 by the extinguishing agent.

10.3.14 When the temperatures of approximately 550 to 565°C (1025 to 1050°F) are

extinguishing
applicable.

10.3.15 The

of material,
unburned mef

11 Class K ¢
11.1 General

11.1.1 Class
the flow of thg

agent is to be applied by manual transfer or by extinguisher discharge,

chniques involved in applying an extinguishing agent, including the quantiti

atfe to be observed and recorded for thecpurposes outlined heretofore. Th

al shall be evidence of extinguishment,

xtinguishers

K fire extinguishers under‘conditions of continuous discharge with all devices
extinguishing agenficontinuously maintained in the position for maximum di

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

b) Nd

t permitfesignition of the vegetable oil for 20 minutes or until the temperatur

vegetable oildecreases to at least 33°C (60°F) below the autoignition temperature

longe

, afterdischarge; and

metal, resulting

15.9 kg (35 Ib)
to 3-1/2 in).

eep-pool fires.
bottom of the
st or covering

reached, the
whichever is

bs and depths
b presence of

for controlling

scharge, shall:

b of the
, whichever is

c) Ca

use no splashing of flaming oil outside the fryer.

11.1.2 For an extinguisher to become eligible for a given class and rating, two consecutive fire tests test
fires shall be extinguished, and for any new classification and rating or new extinguishing agent, three
consecutive fires shall be extinguished. The total number of test fires shall not exceed six without any
extinguisher modification that affects extinguisher performance, and each test shall be conducted starting
with an extinguisher charged with its rated capacity.
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11.1.3 Fire tests are to be conducted with the extinguisher charged with its rated capacity at 21 £3°C (70
1+5°F). One additional test is to be conducted with the extinguisher charged with its rated capacity and
conditioned for 16 h at its maximum operating temperature.

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 temperature of a minimum 10°C (50°F).

11.2 Fryer fire test method
11.2.1 The test fire is to be 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 minimum 460 by 610
mm (18 by 24 |n) surface area mcludmg a 150 mm (6 in) dr|p board. A depth of vegetable oil is to provide

a75mm (3i
Ib) of oil. The
temperature is
closer than 75

11.2.2 The fry
determine the
fryer at its m

to be shut oﬁTnd the cooling rate of the fuel source is to be determined-as the oil cools fron
(600 to 500°F).

11.2.3 Fort

2. h
at a minimur}

temperature f

11.2.4 At autgignition or when the temperature reaches 363°C (685°F), whichever occurs

to burn freely
extinguisher ig
energy source
the fryer shall

shall not extend over the front edge .ofthe fryer during discharge.

TABLES

£ ™ o f il £ 4l 1o £ 3l H £
} moouvuarug mmurit uie lU}J v une IIyUI lU ure LU}J VT uaic v ouriavo UOIIIH A TTUT1
vegetable oil is to have an autoignition temperature of a minimum 363°C-(§
to be measured with a thermocouple located 25 mm (1 in) below the_fuel su
mm (3 in) from the walls of the fryer.

average cooling rate of the fryer, the oil described in 11.2.1 is\{obe heated in
imum energy input until the oil reaches at least 316°C (600°F), then the en

fire extinguisher test, the fryer is to be continually heated at its maximum end
rate of 6.7°C (12°F) temperature rise persminute as measured when H
om 260 to 316°C (500 to 600°F), until auteignition occurs.

with the energy source remaining on for 1 minute. After the 1 minute
to be discharged onto the fryef.continuously until the extinguisher is fully di
to the fryer is to remain on-during discharge. The initial discharge of the ext
be at the distance specifiedin the manufacturer’s instructions, and the extin

Table 1
Classification based on water capacity

inal 36 kg (80
85°F). The oil
rface, and not

er shall demonstrate an average cooling rate of not more than 2.8°C (5°F) per minute. To

the uncovered
ergy source is
316 to 260°C

ergy input, and
eating the oil

ast, the fire is
freeburn, the
scharged. The
nguisher onto
juisher nozzle

Nominal extinguisher capacity Rating-Clas$
|__Liters (U.S, Gallons)
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
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Table 2

Wood-crib construction

Classification and

Number of wood

Trade size and length of wood members

Arrangement of wood

rating members mm (in) members 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 layers of 16 on edge
30-A 324 38 by 89 by 1625 (2 by 4 by 64) 18 layers of 18 on edge
40-A 400 38 by 89 by 1750 (2 by 4 by 69) 20 Iaye:t of 20 on edge

Table 3

Wood-crib ignition arrangement

Classificatign and rating

Flammable liquid pan size

Heptane|charge,

mm (in) Liters
1A 400 by 400 by 100 (16 by 16 By 4) 1
2lA 535 by 535 by 100 (22 by-22 Py 4) 2p
3lA 635 by 635 by 100 (25'0y 25 by 4) 28
4tA 700 by 700 by 100 (26 by 26 by 4) 3k
6lA 825 by 825 by 100 (33 by 33 by 4) 48
1¢-A 1000 by 1000 by 100 (39 by 39 by 4) 70
20-A 1300 by 1300 by 100 (51 by 51 by 4) 118
30-A 1525 by 1525 by 100 (60 by 60 by 4) 16,3
4Q-A 1650 by 1650 by 100 (65 by 65 by 4) 19,0
Table 4
Wood-panel construction and arrangement
Rating — class Test\panel size No. 2 fuel oil (ASTM D396) Excelsior windrow material
applied
(ft) Liters (U.S. Gallons) kg (Ib)
1-A 2w5by 2.45 (8 by 8) 3.80 (1) 455 (10)
2-A 3,05 by 3.05 (10 by 10) 7.55 ) 9.05 (20)
3-A 3-65-by-3-65 G2 by-42) 1135 (3 13.60 (30)
4-A 4.25 by 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)



https://ulnorm.com/api/?name=UL 711 2018.pdf

