[lIM) Designation: E 2231 _ 02 An American National Standard
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INTERNATIONAL

Standard Practice for

Specimen Preparation and Mounting of Pipe and Duct
Insulation Materials to Assess Surface Burning
Characteristics *

This standard is issued under the fixed designation E 2231; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope C 168 Terminology Relating to Thermal Insulating Materi-

1.1 This practice describes procedures for specimen prepa- als’ ) o
ration and mounting when testing pipe and duct insulation E 84 Test Method for Surface Burning Characteristics of

materials to assess flame spread and smoke development as Building Material$

surface burning characteristics using Test Method E 84. E 176 Terminology of Fire Standartls .
1.2 Testing is conducted with Test Method E 84. IEEE/ASTM SI-10 International System of Units (SI) The
1.3 This practice does not provide pass/fail criteria that can Modernized Metric System

be used as a regulatory tool. 2.2 UL Standards:

dard, in referee decisions. The values in the Sl system of units Connectors
are given in parentheses, for information only; see IEEE/3
ASTM SI-10 for further details. L o o
1.5 This fire standard cannot be used to provide quantitative 3-1 Definitions—For definitions of terms used in this prac-
measures. tice refer to the terminology contained in Terminology E 176.
1.6 Fire testing of products and materials is inherently 3-2 Definitions of Terms Specific to This Standard:
hazardous, and adequate safeguards for personnel and property-2-1 compositen—as related to a pipe or duct insulation
shall be employed in conducting these tests. Fire testing€educt insulation systeror pipe insulation system .
involves hazardous materials, operations, and equipment. This 3-2-2 duct n—as related to heating ventilating, air condi-
standard gives instructions on specimen preparation andPning or exhaust systema passageway made of sheet metal
mounting, but the fire-test-response method is given in Te<?r Other suitable material used for conveying air or other gases.
Method E 84. See also Section 8. 3.2.3 duct insulation systepm—as related to fire testing

1.7 The text of this standard references notes and footnotéyStém intended to insulate and cover, cont[inuously for an
which provide explanatory material. These notes and footnote@xteénded length, the outside surface of a duct; the system shall

(excluding those in tables and figures) shall not be considerelve an insulation core, with or without a covering or vapor
requirements of the standard. retarder facing which includes longitudinal closure systems (if

1.8 This standard does not purport to address all of theuSed) and perhaps other duct insulation supplementary mate-
safety concerns, if any, associated with its use. It is thdials such as adhesives, fasteners, or tapes (if used).
responsibility of the user of this standard to establish appro- 3-2-3.1Discussior-Duct system components, including

priate safety and health practices and determine the applical@P€S, sealants, and fitting covers, that do not cover the duct
bility of regulatory limitations prior to use. continuously for an extended length, but which are associated

with the duct insulation system are considered separately (see

. Terminology

2. Referenced Documents duct insulation supplementary materials). An extended length
2.1 ASTM Standards: is not intended to imply a length of 25 ft, but a length of at least
A 390 Specification for Zinc-coated (Galvanized) Steel3 ft. ) ) )

Poultry Fence Fabric (Hexagonal and Straight L3ne) 3.2.4 duct insulation supplementary materials—as re-

lated to fire testingcomponents, including tapes and sealants

1 This practice is under the jurisdiction of ASTM Committee EO5 on Fire ————
Standards and is the direct responsibility of Subcommittee E05.22 on Surface *Annual Book of ASTM Standardgol 04.06.

Burning. 4 Annual Book of ASTM Standardéol 04.07.
Current edition approved Nov. 10, 2002. Published November 2002. S Available from Underwriters Laboratories (UL), Corporate Progress, 333
2 Annual Book of ASTM Standardgol 01.06. Pfingsten Rd., Northbrook, IL 60062.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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used for transverse joints as well as fitting covers that ar®&. Significance and Use
intermittently spaced, as needed, within the duct insulation
system, as well as adhesives used to bond the insulation to t%\
duct substrate and that do not cover the duct continuously fo(g
an extended length.

3.2.5 duct lining n—material such as an insulation, coating

ngim, including adhesive, used to line the inside surface of agr duct insulation systems,

3.2.6 insulation blanket n—a relatively flat and flexible 5.2 The materlal,' system, composite, or a§sembly tested
insulation in coherent sheet form furnished in units of substanSh&!l be representative of the completed insulation system used
tial area® in actual field installations, in terms of the components,

3.2.7 pipe n—as related to heating, ventilating, or air Including their respective thicknesses.
conditioning systems cylindrical conduit for the conveyance 5.3 Pipe and duct insulation systems consist of a variety of
of liquids or semi-solids. materials and constructions.

3.2.8 pipe insulation systepm—as related to fire testing 5.4 Some testing laboratories have developed a number of
system intended to insulate and cover, continuously for aprotocols for testing pipe or duct insulation systems which
extended length, the outside surface of a pipe; the system shaiiilize one generic type of materials, all of them with an
have an insulation core, with or without a covering or vaporinsulation core and a jacket. Those protocols are the origin of
retarder facing which includes longitudinal closure systems (ithis practice, which makes them generic, to reduce material
used) and perhaps other pipe insulation supplementary matgias in the standard; they have resulted in the procedures
rials such as adhesives, fasteners, or tapes (if used). presented in 6.1. The procedures presented in 6.2-6.5 address

3.2.8.1 Discussior—Pipe system components, including other types of pipe or duct insulation systems.
tapes, sealants, and fitting covers, that do not cover the pipe 5 5 Thijs practice addresses specimen preparation and
continuously for an extended length, but which are associateghoynting of systems of the types described in 5.5.1-5.5.3 and
with the pipe insulation system are considered separately (Sef@sting of supplementary materials as described in 5.6.
pipe insulation supplementary materials). An extended length . . . .

5.5.1 Multi-component systems containing an insulation

':,,ng intended to imply a length of 25 ft, but alength of at Ieastcore and a jacket, with or without adhesive between insulation
' core and jacket, not intended to be bonded to a pipe or duct

3.2.9 pipe insulation supplementary materials—as re- substrate. Specimen preparation and mounting for such sys-

lated to fire testingcomponents, including tapes and sealant: . . . . . ) .
used for transverse joints as well as fitting covers that ar ems Is described in 6.1 ”.c they are self-supporting and in 6.2 if
ey are not self-supporting.

intermittently spaced, as needed, within the pipe insulatio ) ]

system, as well as adhesives used to bond the insulation to theS-5-2 Single component systems, not intended to be bonded

pipe substrate and that do not cover the pipe continuously fdi® & Pipe or duct substrate. Specimen preparation and mounting

an extended length. for sych systems is described in 6.3 |f. they are self-supporting
3.2.10 self-supporting specimem—a specimen that re- and in 6.4 if they are not self-supporting.

mains in place by its own structural characteristics both before 5.5.3 Systems intended to be bonded to a pipe or duct

5.1 Pipe and duct insulation systems are often evaluated
th Test Method E 84 to comply with building or mechanical
ode requirements. This practice describes, in detail, specimen
preparation and mounting procedures for single-component
ipe or duct insulation systems and for multi-component pipe

and during the fire test. substrate. Specimen preparation and mounting for such sys-
. tems is described in 6.5.
4. Summary of Practice 5.5.4 Specimen preparation and mounting procedures for

4.1 This practice describes procedures for specimen prepgystems not described in this practice shall be added as the
ration and mounting when testing pipe and duct insulatiorinformation becomes available.
materials to assess flame spread and smoke development ag g Supplementary Materials
surface burning characteristics using Test Method E 84.

4.2 Pipe or duct insulation systems (or composites related tg,
pipe or duct insulation) consist of an insulation core, with or |
without a jacket, and with or without an adhesive. Pipe or ducL
insulation systems shall be tested in accordance with thg

specimen preparation and mounting procedures described Yharacteristics of all supplementary materials shall be assessed

th'j gr:;ctlcel, usm? Test I\/Itethold IfE84'. duct insulati to obtain a full assessment of the fire-test-response of the pipe
-> Suppiementary materials for pipé or duct insuiation, g, jnsylation system. See Appendix X1.

systems, including tapes, joint sealants, and fitting covers, that 56.2 Supol il ft . .
are intermittently spaced, shall be tested for flame spread and > * up([j) emgntar;; materials grz IO enhp_resen_t mter(rjmt-
smoke development as single-component systems, using Td§tly spaced, and not for an extended length, in a pipe or duct
Method E 84. Insulation system. Thus, it is not always possible to suitably

test them in conjunction with a pipe or duct insulation system.
5.6.3 Testing of Supplementary MaterialsSupplementary

® This definition is similar to the definition of “blanket insulation” in Terminol- rr_]ate”als tha’F have !‘]Ot been fu”y tested in COHJUH.CIIOH W'?h the
ogy C 168 from committee C16 on Thermal Insulation. pipe or duct insulation system, in accordance with Section 6,

5.6.1 It is recognized that supplementary materials for pipe
duct insulation systems are normally able to generate heat,
ame or smoke. Thus, the fire safety of the entire system
epends, at least to some extent, on the fire performance of
upplementary materials. Consequently, the fire-test-response
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shall be tested for flame spread and smoke development as6.1.2.1 In this construction, the insulation board specimens,
single-component systems, in accordance with Test Method0 to 24 in. (510 to 610 mm) by the appropriate length, shall

E 84. be produced in a flat cross-section with the jacket (facing)
5.7 The limitations for this procedure are those associateddhered to one side of the insulation core (see Fig. 2).
with Test Method E 84. 6.1.2.2 Each test shall be conducted using a factory or field
joint along the longitudinal centerline of the test specimen,
6. Specimen Preparation and Mounting with a longitudinal seam created in the approximate centerline
6.1 Self-supporting multi-component systems, not intendedﬂSing the same method of closure used in actual field installa-
to be bonded to a pipe or duct substréte: tions.

6.1.1 Hollow cylindrical insulation core inside a jacket, with ~ 6.1.2.3 It shall be permitted to represent the field joint by
a longitudinal joint system, to be used without adhesiventroducing a longitudinal slit cut along the longitudinal
between jacket and insulation core: centerline of the specimen jacket and applying the manufac-
6.1.1.1 In this construction, the insulation board specimendurer's recommended field closure system (if applicable).
20 to 24 in. (510 to 610 mm) by the appropriate length, shall 6.1.2.4 For each test, mount the specimens on the ledges of
be produced in a flat cross-section with the jacket (facing) witthe Test Method E 84 furnace without using an auxiliary
a seam created at the approximate longitudinal centerline usirfg/Pport mechanism.
the same method of closure used in actual field installations. 6.1.3 Hollow cylindrical insulation core inside a jacket, with
The jacket (facing) shall be mechanically attached to thdongitudinal adhesive beads or stripes in a stitch pattern
insulation core using 0.5 in. (13 mm) divergent point steelattaching the jacket to the insulation core:
flared staples. The staples shall be applied, around the perim-6.1.3.1 In this construction, the insulation board specimens,
eter of the board, at 6= 3 in. (152 = 76 mm) on center 20 to 24 in. (510 to 610 mm) by the appropriate length, shall
spacing, as well as adjacent to and along both sides of thee produced in a flat cross-section with the jacket (facing)
longitudinal seam, at approximately 1 in. from the seam (se¢@minated to one side of the insulation core. The adhesive bead
Fig. 1). or stripe spacing shall be the same as used in the actual field
6.1.1.2 Mount the specimens on the ledges of the Tedpstallation. Divergent point steel flared staples, 0.5 in. (13
Method E 84 furnace without using an auxiliary supportmm) in size, shall be applied, around the perimeter of the
mechanism. board, at 6+ 3 in. (152* 76 mm) on center spacing, as well
6.1.2 Hollow cylindrical insulation core inside a jacket, with @s adjacent to and along both sides of the longitudinal seam, at

a full coat adhesive attaching the jacket to the insulation coreapproximately 1 in. from the seam (see Fig. 3).
6.1.3.2 For each test, mount the specimens on the ledges of

the Test Method E 84 furnace without using an auxiliary
support mechanism.

“The specimen preparation and mounting procedures in 6.1, including poten-
tially slitting the facing or jacket, mirror those used by Underwriters Laboratories,
and described in their documents “BRER Guidelnfo—Pipe and Equipment——m—
Coverings—[Building Materials] (Surface Burning Characteristics)” and “BIYR 8 This testing is intended to investigate the contribution of all combustibles to the
Guidelnfo—Acoustical Materials—[Building Materials] (Surface Burning Charac- flame spread and smoke developed by the system to be used in the actual field
teristics).” Similar concepts are also used in the testing of Factory-made Air Ductgnstallation.
and Air Connectors by Test Method E 84 in UL 181.

> Manufactured Length >

— — T |
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Widih —_— —_ — —_ |

20to24in. —E

A\
f 3

Longitudinal Seam Flared Staples
Field Closure

FIG. 1 Insulation and Jacket with No Adhesive (see 6.1.1.1)
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Field Closure
FIG. 2 Insulation and Jacket with Full Coat Adhesive (see 6.1.2.1 and 6.1.4.1)
o Manufactured Length >
'Y See e - - = J
J Adhesive Stripes |
Width _ _ _ —
20 to 24 in. -
Or Adhesive Beads <
—¥F
Longitudinal Seam Flared Staples
Field Closure

FIG. 3 Insulation and Jacket with Full Coat Adhesive (see 6.1.3.1 and 6.1.5.1)

6.1.4 Insulation core board with a jacket laminated to thecenterline of the specimen jacket and applying the manufac-
insulation: turer's recommended field closure system (if applicable).
6.1.4.1 In this system the resulting longitudinal seam shall 6.1.4.4 For each test, mount the specimens on the ledges of
be closed with either an adhesive tape or a vapor retarder lape Test Method E 84 furnace without using an auxiliary
adhesive. In this construction, the insulation board specimensupport mechanism.
20 to 24 in. (510 to 610 mm) by the appropriate length, shall 6.1.5 Hollow cylindrical insulation core inside a jacket
be produced in a flat cross-section with the jacket (facing)Jaminated to the outer circumference of the insulation core,
laminated to one side of the insulation core (see Fig. 2). with the jacket (facing) attached to the insulation core by
6.1.4.2 Each test shall be conducted using a factory or fieltheans of a longitudinal adhesive stripe pattern, on opposite
joint along the longitudinal centerline of the test specimensides of the longitudinal seam:
with a longitudinal seam created in the approximate centerline 6.1.5.1 In this construction, the insulation board specimens,
using the same method of closure used in actual field installa20 to 24 in. (510 to 610 mm) by the appropriate length, shall
tions. be produced in a flat cross-section with the jacket (facing)
6.1.4.3 It shall be permitted to represent the field joint bylaminated to one side of the insulation core. The adhesive bead
introducing a longitudinal slit cut along the longitudinal or stripe spacing shall be the same as used in the actual field
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installation. Divergent point steel flared staples, 0.5 in. (13n. (25 mm) thick, for each test, insert steel rods, 0.25 in. (6
mm) in size, shall be applied, around the perimeter of thenm) in diameter by 20 to 24 in, (510 to 610 mm) in length,
board, at 6+ 3 in. (152* 76 mm) on center spacing, as well through the material, so that the bottom of the rod is approxi-
as adjacent to and along both sides of the longitudinal seam, atately 0.25 in. (6 mm) from the surface to be exposed to the
approximately 1 in. from the seam (see Fig. 3). flame. The steel rods shall be placed at approximately 2 ft (0.6

6.1.5.2 For each test, mount the specimens on the ledges BF) intervals starting with the fire end of the panel, approxi-
the Test Method E 84 furnace without using an auxiliarymately 2 in. (51 mm) from the end of the test specirtien.
support mechanism. 6.2.3 If the physical characteristics of the core material are

6.1.6 Insulation core inside an overlapping jacket laminatecUCh that they do not permit insertion of steel rods through i,
to the outer circumference of the insulation core with trans:2nd the material has a jacket, mount the test specimens on sheet

verse adhesive stripes. The jacket (facing) shall be attached f8etal, held in place with stick pins or speed-clips. The stick
the insulation core by means of a transverse adhesive striti"S Or speed-clips shall be placed in two longitudinal rows,
pattern, with the resulting longitudinal seam closed with eitheiCeNtered across the width of the test specimen.

an adhesive tape or a vapor retarder lap adhesive. 6.2.3.1 If the test specimen sections are 4 ft (1.2 m) or

6.1.6.1 In this construction, the insulation board specimenslonger’ the spacing of the stick pins or speed-clips shall be at

20 to 24 in. (510 to 610 mm) by the appropriate length Sh‘,;l"approximately 2 ft. (0.6 m) intervals starting with the fire end
: ! of the panel.

be produced in a flat cross-section with the jacket (facing) . .

' : : . ' 6.2.3.2 If the test specimen sections are less than 4 ft (1.2 m
1?;'2\?;?2;06133;3268?; tgeSlnzg:ﬁtlogscoljgetéslpng tt:\]g Zirtrtlj%l length, the spacing of the stick pins or speed-clips srgall be)
. ; Ip€ Sp 9 . S approximately 18 in. (0.45 m) intervals starting with the fire
insulation system. A longitudinal seam shall be created in the

e?d of the panel.

approximate Center of the spgcimep, using the same method 9 6.2.4 For materials without a jacket, if the physical charac-
closure as used in the actual insulation system. If necessary, 0.5~ '

in. (13 mm) divergent point steel flared staples shall be appliedStics Of the core material are such that they do not permit

. . insertion of steel rods through it, or if the core material is less
arglind the perimeter of the.board, at in. (15276 mm) than 1 in. (25 mm) thick, for each test, mount the test
on center longitudinal spacing (See Fig. 4).

) specimens on the ledges of the Test Method E 84 furnace by
6.1.6.2 For each test, mount the specimens on the ledges giihqrting the specimens on steel rods, 0.25 in. (6.3 mm) in
the Test Method E 84 furnace without using an auxiliary giameter by 20 to 24 in. (510 to 610 mm) in length that span
support mechanism.
6.2 Non self-supporting, multi-component systems not in-
tended to be bonded to a pipe or duct substrate: ° This mounting method, described in Section X1.4 of Test Method E 84, is

6.2.1 In all of these constructions, the test specimens shaltended for single-component batt or blanket materials that do not have sufficient

be prepared as described in 6.1.1-6.1.6 (as appropriate). rigidity or strength to support themselves and is inappropriate for materials less than
. . L. . 1in. (25 mm) thick.
6.2.2 If the phyS|Cal characteristics of the core material (OI’ 19The placement of steel rods within the tunnel is described in Section X1.1.2.2

blanket) permit, and the core material (or blanket) is at least bf Test Method E 84.

ol Manufactured Length 4
o o T B i
Width
20to 24 in,
. A
Longitudinal Seam Flared Staples
Field Closure

FIG. 4 Insulation and Jacket with Transverse Adhesive Stripes (see 6.1.6.1)
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the width of the tunnel furnace. The steel rods shall be placed 6.4.1.2 If the physical characteristics of the material per-
at approximately 2 ft (0.6 m) intervals starting with the fire endmit®, insert steel rods, 0.25 in. (6 mm) in diameter by 20 to 24
of the panel, approximately 2 in. (51 mm) from the end of thein. (510 to 610 mm) in length, through the material, so that the
test specimef?® bottom of the rod is approximately 0.25 in. (6 mm) from the
6.2.5 For materials without a jacket, if visual observationsurface to be exposed to the flatfe.
indicates that the test specimen will not be adequately sup- 6.4.1.3 For each test, mount the test specimens on the ledges
ported by steel rods as indicated in 6.2.2 or 6.2.4, mount thef the Test Method E 84 furnace using the steel rods as an
test specimens on the ledges of the Test Method E 84 furnacguxiliary support mechanism.
by supporting the specimens on poultry netting placed on steel 6.4.1.4 If the physical characteristics of the material are
rods (as indicated in 6.2.3). The netting shall be 20-gage, 2 irsuch that they do not permit the insertion of steel rods through
(51 mm) hexagonal galvanized steel poultry netting conformthe material, mount the test specimens on the ledges of the Test
ing to Specification A 390. The netting shall span the width ofMethod E 84 furnace by supporting the specimens on poultry

the tunnel furnacé: _ _ netting placed on steel rods. The netting shall be 20-gage, 2 in.
6.3 Self-supporting, single-component systems, not in{51 mm) hexagonal galvanized steel poultry netting conform-
tended to be bonded to a pipe or duct substrate: ing to Specification A 390. The netting shall span the width of

6.3.1 Insulations capable of being produced in flat sectionshe tunnel. For each test, mount the specimens on the ledges of
6.3.1.1 In this construction, the insulation board test specithe Test Method E 84 furnace without using any additional
mens, 20 to 24 in. (510 to 610 mm) by the appropriate lengthauxiliary support mechanist.
shall be produced in a flat cross-section that duplicates the 6.4.1.5 If the physical characteristics of the material are
thickness used in the actual field installation in its cylindricalsych that they do not permit the insertion of steel rods through
form. _ the material, as an alternative to mounting the test specimens
6.3.1.2 For each test, mount the specimens on the ledges gh the ledges of the Test Method E 84 furnace by supporting
the Test Method E 84 furnace without using an auxiliarythe specimens on poultry netting placed on steel rods, testing
support mechanism. shall be permitted to be conducted with the test specimens
6.3.2 Insulations that cannot be produced in flat sections: hbonded to sheet metal as described in 6.5.
6.3.2.1 This is the case of self-supporting systems that 4.2 Single-component systems less than 1 in. (25 mm)
consist of series of smaller size cylindrical sections, and thagijck:
cannot be produced in flat sections. In this case, flat insulation g 4 2 1 |n this construction, the insulation board test speci-

board specimens shall be produced by flattening the tubulafens 20 to 24 in. (510 to 610 mm) by the appropriate length,
systems (if this can be done without crushing the systems). Theha|| pe produced in a flat cross-section that duplicates the
specimens shall be 20 to 24 in. by up to 72 in. (510 to 610 MMpjckness used in the actual field installation in its cylindrical
by up to 1830 mm) flattened cross-sections that duplicatgy m.
thicknesses used in the actual field installation in its tubular 6.4.2.2 For each test, mount the test specimens on the ledges
form. The cylindrical sections shall be bonded to each other the Test Method E 84,1 furnace by supporting the specimens
with the ?‘C.‘“a' adhesive 'use:d in the field installation, a"on steel rods, 0.25 in. (6.3 mm) in diameter by 20 to 24 in. (510
adhesive joints to run longitudinally. ) . to 610 mm) in length that span the width of the tunnel furnace.
6.3.2.2 If the systems cannot be flattened without crushinge geel rods shall not be inserted through the specimen. The
them, the specimens shall be produced by bonding systeQiee| rogs shall be placed at approximately 2 ft (0.6 m) intervals

sections that are almost flat. _ _ starting with the fire end of the panel, approximately 2 in. (51
6.3.2.3 If the flattened system remains self-supporting, fOan) from the end of the test specimth.

each test, mount the specimens on the ledges of the Test
Method E 84 furnace without using an auxiliary support
mechanism.

6.4.2.3 If visual observation indicates that the test specimen
will not be adequately supported by steel rods as indicated in
. 6.4.2.2, mount the test specimens on the ledges of the Test
6.3.2.4 Ifthe flattened system becomes non self—supportlngMethod E 84 furnace by supporting the specimens on poultry
use the appropriate mogntlng .method from 6.4. netting placed on steel rods (as indicated in 6.4.2.2). The
_ 6.4 Non self-supporting, single-component systems, NOfeting shall be 20-gage, 2 in. (51 mm) hexagonal galvanized
intended to be bonded to a pipe or duct substrate: steel poultry netting conforming to Specification A 390. The
6.4.1 Single-component systems at least 1 in. (25 MM)\atting shall span the width of the tunnel furnace. For each test,
thick: mount the specimens on the ledges of the Test Method E 84

6.4.1.1 In this_ construction, the insulation board_test SpeCifurnace without using any additional auxiliary support mecha-
mens, 20 to 24 in. (510 to 610 mm) by the appropriate lengthyigm 11

shall be produced in a flat cross-section that duplicates the
thickness used in the actual field installation in its cylindrical
form.

6.4.2.4 As an alternative to mounting the test specimens on
the ledges of the Test Method E 84 furnace by supporting the
specimens on poultry netting placed on steel rods, testing shall
be permitted to be conducted bonded with the test specimens to
sheet metal as described in 6.5.

11 This use of steel poultry netting is described in Section X1.1.2.3 of Test 6.5 Systems intended to be bonded to a pipe or duct
Method E 84. substrate:
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6.5.1 In all of these constructions, the test specimens shafl. Operator Safety
be prepared as described in the appropriate section of 6.1-6.4.8 1 The primary concerns for operator safety are associated
The test specimens shall then be bonded to sheet metal, not Ieggh the fire-test-response procedure, Test Method E 84, and
than 0.016 in. (0.4 mm) thick, using the bonding adhesive ohot with the specimen preparation procedure. Safety recom-
attachment specified by the manufacturer for use in the actuahendations are included in Test Method E 84.
installation. 9
6.5.2 For each test, mount the specimens on the ledges of
the Test Method E 84 furnace without using an auxiliary
support mechanism.

Report

9.1 Report a detailed description of the system being tested.

9.2 Report a detailed description of the specimen prepara-
tion and mounting method used, per Section 6.

9.3 Report all the information required in the reporting
section of Test Method E 84, including observations, graphical

7.1 All testing shall be conducted using the methodologyresults and the values of the flame spread index and of the
described in Test Method E 84. smoke developed index in each test.

7. Testing of Specimens

APPENDIX
(Nonmandatory Information)

X1. COMMENTARY

X1.1 Introduction—# has been shown that the careful where they are found, without extending for significant lengths,
replication of realistic fire scenarios is the most appropriater to their awkward physical shapes or dimensions.
means of fire testing of complex systems. However, this is not x1.4.1.3 However, it is recognized that each one of the
always achievable within the confines of a standard test,pplementary materials for pipe and duct insulation systems
method. may either increase or decrease the fire safety of the insulation

X1.2 The use of any standard fire test method intrinsicallysystem. Thus, as the fire safety of the entire system depends, at
carries some limitations, including the source of heat or flameleast to some extent, on the fire performance of the supple-
the specimen size and orientation, the specimen location ariientary materials, which may either improve or worsen the
the fire-test-response characteristics measured. fire performance of the base system, the testing of all of the

. . . . supplementary materials is required by this standard practice
X1.3 Fire tests on pipe insulation systems and duct msulzz(-See 5.6, X1.4.1.4, and X1.4.1.5).

tion systems are often conducted by using Test Method E 8 X1.4.1.4 This standard practice requires that h testing b
X1.3.1 The source of heat and flame in Test Method E 84 L S standard practice requires that such 1esting be

are two gas burners supplying approximately 300 000 BTU/R chieved either by testing the materials individually, using the

(87.9 kW) onto the test specimen from underneath for a peric)Brocedures in Test Method E 84 or by testing complete realistic
of 1'0 min Ssystems within Test Method E 84.

X1.3.2 The approximate specimen sizes in Test Method X1.4.1.5 Alternatively, the effect of supplementary materi-
E 84 are 24 ft (7.3 m) long by 20 to 24 in. (510-610 mm) wide. ls on the fire performance of the entire insulation system could
The recommended specimen thickness is up to 4 in. (102 mnie evaluated by some full-scale fire test methods, but that is

thick. outside the scope of this standard practice.
X1.3.3 The specimen is placed below the lid of the test X1.4.2 Testing of Pipes or Ducts with Insulation
chamber at a specified location. X1.4.2.1 Testing of a specimen that includes both the

X1.3.4 Test Method E 84 assesses the comparative surfaggs jation system as well as the pipes or ducts is not considered

burning behavior of building materials by providing values Ofir} this standard practice.

the flame spread index and the smoke developed index, both o ) . . .
P P X1.4.2.2 Such testing would probably be inconsistent with

which are comparative measures. . . )
the sample size requirements in Test Method E 84.

X1.4 Testing of Realistic Systems X1.4.2.3 Such an approach could show a more complete
X1.4.1 Supplementary Materials picture of the fire performance of the system, by taking into
X1.4.1.1 Testing of a pipe or duct insulation system thataccount the effects of the pipes or ducts themselves and of the
contains every one of the supplementary materials used in thetual geometry used in installation practices.
actua}l installation is not required by this practice, becr_;\use of X1.4.2.4 The effect of the pipe or duct itself on the fire
the difficulty of mounting all of the supplementary materials asperformance of the entire system could be evaluated by some

pa)r(tloéf1 tlhg Iq_ilga(tjli?ﬁncjl)t’s'f?r:“ tlgs;li—(ra]St g/littg(r)r?sEc?;rl{t aining. all full-scale fire test methods, but that is outside the scope of this
4.1, y g sy 9 standard practice.

supplementary materials may be due to the varying location
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of infringement of such rights, are entirely their own responsibility.
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United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
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