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INTRODUCTION
1 Scope

1.1 These requirements cover factory-built vent piping and fittings constructed to provide ve

nting systems

for use with gas and liquid fuel-burning appliances that exhaust low-temperature flue gases and that are

approved for use with Type L venting systems.

1.2 The Type L low-temperature venting systems covered by these requirments are

intended for

installation in accordance with the National Fire Protection Association Standard for Chimneys,

Fireplaces, Vents, and Solid-Fuel Burning Appliances, NFPA 211, the International Mechani
the Uniform Mechanical Code.

1.3 A produci that contains features, characteristics, components, materials, or systems®
from those coyered by the requirements in this standard, and that involves a risk of fir€ or of]
or injury to persons shall be evaluated using appropriate additional companent ang
requirements to maintain the level of safety as originally anticipated by the intent of th
product whoge features, characteristics, components, materials, or systéms conflict
requirements pr provisions of this standard does not comply with this standard. Revision o
shall be proposed and adopted in conformance with the methods employedfor developmen
implementation of this standard.

2 Components

indicated in 2.2, a component of a product covered by this standard shall ¢
or that component.

2.1 Except as
requirements

2.2 A component is not required to comply with a¢specific requirement that:

olves a feature or characteristic\not required in the application of the compo
Ct covered by this standard,-er

a) Iny
produ

b) Is puperseded by a requirement in this standard.

2.3 A compoment shall be used)in accordance with its rating established for the intended

use.

2.4 Specific gomponents-are incomplete in construction features or restricted in performanc

cal Code, and

bw or different
electric shock
end-product
s standard. A
with specific
requirements
, revision, and

bmply with the

hent in the

conditions of

e capabilities.

Such compongnts are-intended for use only under limited conditions, such as certain temperatures not

exceeding spegcifiedNimits, and shall be used only under those specific conditions.
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3 Units of Measurement

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

4 Glossary

4.1 For the purpose of this standard, the following definitions apply.

4.2 COMBUSTIBLE MATERIAL — Material made of or surfaced with wood, compressed paper, plant
fibers, or other material that ignites and burns, as applied to materials adjacent to or in contact with
heat-producing appliances, chimney connectors and vent connectors, steam and hot water pipes, and

warm air duct
retardant trea

4.3 NONCO
conditions ant
subjected to f

44 TYPEL
from oil and g

CONSTRUCT]
5 Materials

5.1 Aventing
be used in co

5.2 The minir

o 128 3 1ol ball L il i ol . e EYSN | £
L JUUTT TTTIATITTTIATD of'Tdll VO TUTTTIUTIICU Ao VUTTTIVUOLIVIC ©VOTT U IUUyII NMarTricJruvuity

ed, or plastered.

VIBUSTIBLE MATERIAL — A material that, in the form in which it is,used and
cipated, does not ignite, burn, support combustion, or release flammable va
re or heat.

, fire-

under the
bors when

VENTING SYSTEM — A passageway, vertical or nearly sé, used for conveying flue gases

As appliances or their vent connectors to the outside atmesphere.

ION

system part shall be made of noncombustible corrosion-resistant materials. M
mbinations at any location within thecassembly that causes detrimental galva

num thickness of sheet metal, including any coatings, shall be as specified i

etals shall not
nic action.

Table 5.1.

Table 5.1
Minimum metal thickness

Metal Inch (mm)
Aluminunp alloys (1100, 3803) 0.016 (0.41)
Steel (unpoated or painted) 0.042 (1.97)
Galvanizg¢d steel (G-90 coating class) 0.018 (0.46)
Aluminun-coatéd-steel Type T1-40 (regular) [0.40 ounce per square 0.018 (0.46)
foot (0.19 kghn3)]
Stainlesslstesl 0-042 {6-30)

5.3 Aluminum alloys containing more than 1.0 percent magnesium shall not be used when the reflectivity
of the material is employed to reduce the risk of fire.

5.4 A flue-gas conveying conduit shall be of cast refractory or clay tile [minimum thickness 0.400 inch
(10.2 mm)], porcelain-coated steel-base metal [minimum thickness 0.026 inch (0.66 mm)], or Series 300
or Types 430 and 446 stainless steels [minimum thickness 0.012 inch (0.30 mm)]. Cast refractory, clay
tile, and porcelain-coated steel shall comply with the requirements specified in Section 26, Crushing Test
of Nonmetallic Flue-Gas Conduit; Section 27, Resistance to Action of Acids Test of Nonmetallic Flue-Gas
Conduit; Section 28, Freezing and Thawing Test of Water-Absorptive Nonmetallic Materials; and Section
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29, Cemented Joint Test of Flue-Gas Conduit. Flue-gas conveying conduit of porcelain-coated steel shall
also comply with the requirements specified in Section 30, Sulfuric Acid Extraction Test for

Porcelain-Coa

ted Steel Used for Flue-Gas Conduit.

5.5 Other parts subject to contact by flue-gases or flue-gas air mixtures at locations beyond the terminus
of the flue-gas-conveying conduit, or subject to condensation, shall be of stainless steel Series 300 or
Types 430 and 446 or the equivalent.

5.6 An outer casing or other structural part:

a) Whose deterioration or corrosion causes the venting system to collapse or otherwise

increa

se the risk of injury to persons;

b) Th
c) Is

shall be of

aluminum-coated steel shall comply with the requirements of 5.7. Stainless,steel shall com

Exception No

Exception No
mixtures at of|

pt adjoins firestopping material; or
subject to condensation;

btainless steel, galvanized steel, or aluminum-coated stéel. Galvan

1: This requirement does not apply to the flue-gas conveying conduit. See !

2: This requirement does not apply to parts subjéct to contact by flue-gases
beyond the terminus of the flue-gas conveying.conduit. See 5.5.

5.7 Galvaniz

subassembliep shall have a zinc coating complying with'the coating designation G90 (forme
1.25 commerdial) in Weight (Mass) of Coating Requirements table in of the Specification fg
Zinc-Coated (f3alvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process
with not less than 40 percent of the zinc on any’side, based on the minimum single spot tes

designation.
for Weight [M
Aluminum-co3

5.8 A painted
0.125 inch (3.
resistance eg
temperatures

5.9 Except fo

d steel used for outer casings, structurdl parts, firestopping or other ¢

he weight of zinc coating shall-be established in accordance with the Standar
ss] of Coating on Iron and.Steel Articles with Zinc or Zinc-Alloy Coatings, AN
ted steel shall be of Type'T1-40 (regular) [0.40 ounce per square foot (0.12

part made of stéel not less than 0.053 inch (1.35 mm) thick, or of cast iron
18 mm) thick, and for use only in the interior of buildings, is determined to |
uivalent towthat required by 5.6. Paint coatings shall remain intact at
pbtained.-en-the part during the tests specified in these requirements.

[ binder materials, thermal insulation material shall be noncombustible.

zed steel or
ply with 5.2.

b. 4.

or flue-gas air

bmponents or
I coating class
r Steel Sheet,
, ASTM AB53,
t in the ASTM
j Test Method

SI/ASTM A90.

kg/m?)].

not less than
ave corrosion
he maximum

5.10 Thermal insulation as employed shall be in accordance with the following conditions when the
system is tested in accordance with these requirements:

a) The products resulting from the combustion or volatilization of any combustible binder shall
be discharged to the chimney terminus outside of the building;

b) The insulating material shall remain in its intended position;

¢) The thermal conductivity of the insulating material shall not be increased; or

d) The thermal insulation shall not show evidence of softening, melting, or other evidence of
malfunction or deterioration.
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5.11 Thermal insulation shall not come into contact with products of combustion.

5.12 Thermal insulation that is not self-supporting shall be applied to solid surfaces so that the insulation
does not sag. An adhesive or cement used to attach such material shall retain its adhesive qualities at
any temperature the adhesive attains when tested in accordance with these requirements and at 0°F
(minus 18°C).

5.13 A water-absorbing insulating material shall not be subject to wetting by condensation or rain when

installed as intended.

6 Assembly

6.1 A venting
complete syst
to the other
similar tasks.
Exception: A
shall not be
assembly. All
manufacturer.

a) Th

b) Th
locatiq

6.2 Two or m
application sh

a) Be
withot

b) Be

6.3 Each pan
assembled by

6.4 The vent

integral inches.

m for venting. Each part of the assembly shall be constructed for ready atta
thout requiring alteration by the installer, such as by cutting, threadings drillir

n assembly or component part intended to be cut to length or'to be fitted t
provided unless means are furnished for joining any altered.\part to a com,
fasteners required to complete the assembly shall be provided with the p
Drilling shall not occur unless:

e drilling operation does not weaken the assembly/or penetrate into the flue
e size of the required drill bit is specified and'the instructions clearly describ
bns to be drilled, such as by the use of drawings, descriptions, or templates.

Al

arranged and constructed totpermit them to be incorporated into the complsg
t alteration or alignment-and only in the correct relationship with each other;

assembled and shipped from the factory as one unit.

t, such as a vent-pipe section or length, elbow, coupling, or tee, shall
the manufacturer at the factory.

ng system shall be capable of attachment to chimney connectors having

istallation of a

chment of one
g, welding, or

y the installer
banion part or
roduct by the

iner; and

b the

ore parts or subassemblies that bear;a definite relationship to each other i the intended

te assembly
or

be completely

diameters of

6.5 The construction of a vent part shall not void the firestopping required between spaces of a building
when the part is installed in accordance with the manufacturer’s instructions.

6.6 The annulus between any two walls of a multiple-wall vent-pipe section or vent-pipe fitting shall be
not less than 1/4 inch (6.4 mm) in width.
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6.7 A venting

7 Caps

system shall be of uniform cross-sectional shape.

7.1 A cap shall be provided to resist the entrance of debris and rain into the flue-gas conveying conduit
and into any cooling-air passage terminating exterior to the building.

7.2 A cap shall be constructed so that leaves and debris fallen or blown onto it are not retained so as to
obstruct flue-gas or cooling-air passages.

8 Firestop-Spacers

8.1 A ventingrsy

assembly con|
required mini
the strength a

and floor mat¢

8.2 A firestop
that is 1/2 inc
spacer shall p
mm).

8.3 A joint beg
eccentricity) n

9 Fittings

9.1 The nomi

that of the vent-piping with which it is intended-to be used.

10 Joints

10.1 Parts of
accordance w|

10.2 When s
use of screw
employed for
shall be furnig

tructed to provide firestopping at the framed joist opening and to establish
um clearances between vent sections and combustible construction.(Spac
d bearing surface to maintain the required clearance from vent sections’to joi
rial.

shall provide complete firestopping when the assembly is installed in a frame

h (12.7 mm) greater on each side than the opening for which the assembly
rovide for continuous interference with construction fora height of not less thg

tween factory-made parts that provide for firestopping shall have a through
pt larger than 1/8 inch (3.2 mm) wide.

nal cross-sectional area of the flue-gas passage of a vent-pipe fitting shall bg

a venting system shall be joined and secured so that they do not disengage
th these requirements.

provided with an

and maintain
brs shall have
sts and ceiling

 joist opening
is intended. A
n 1inch (25.4

opening (total

b equivalent to

vhen tested in

rews are employed to field-join assemblies, the assemblies to be joined sHall provide for

withouti\being field-punched or drilled, except as referenced in 6.1. When cement is
this purpose, the cement shall be a quick-setting type. Cement, screws, and instructions
hed, A screw shall not extend into a flue-gas passage.

S

b

10.3 Ajoint s
the interior of
exterior of the

hall not retain condensation or rain water, nor permit rain water to flow from the exterior to
the flue-gas conveying conduit, nor permit condensation to flow from the interior to the
flue-gas conveying conduit.
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11 Radiation Shields

11.1 A radiation shield provided to comply with the maximum temperature limits of these requirements for

floor or ceiling structures shall:
a) Be an integral part of a firestop-spacer or support assembly; and

b) Provide a continuous barrier for a vertical distance, referenced to the ceiling or
not less than 10 inches (254 mm).

floor level, of

11.2 The assembly specified in 11.1 shall fit into a framed joist area not larger than the sum of:

k.

H o 4
mrornt T

a) 1/3

(4D ) % 1~ il EY N EYN taial PN H 3 £ L £y
! T greateT o catiStiatranT e~ OutSTOC—UraiTieteT OT e~ VeTIT

b) Tw
sectio

ice the dimension specified in the installation instructions for clearance betw
ns and combustible enclosures.

11.3 Parts of
combustible ¢

a firestop-spacer or support assembly that provide incidental ‘Shielding fro
bnstruction are not determined to be radiation shields.

11.4 A radiat
requirements
be altered in {

on shield provided to obtain compliance with the maximum temperature |
or roof structures shall not be employed in a roof orGther terminating assemt
he field when such alteration requires the shifting‘er relocation of the shield.

12 Roof Assemblies

12.1 A roof agsembly installed in accordance with the installation instructions shall resist t
excess water [and debris into the building where_the chimney passes through the roof. S
Section 25.

12.2 A roof assembly shall resist the accumulation of soot and debris therein when such
obstructs flue{gas or cooling-air passages.”See Sections 18 — 20.

13 Roof Jacks
13.1 A roof jdck constructed\for placement in contact with combustible roof, rafter, insulati
material shall provide a centinuous surface or barrier for a vertical distance, measured fron

of at least 6 inches (150.mm).

13.2 When installed in accordance with the manufacturer’s instructions, a roof jack shall

ipe; and

een vent pipe

m radiation to

mits of these

bly intended to

he entrance of

ee Rain Test,

accumulation

bn, and ceiling

h the roof line,

rotect against
bee Rain Test,

the entrance gf'water and debris into the building where the vent passes through the roof.

Section 25.

13.3 A roof jack shall be constructed so that soot or debris is not capable of accumulating therein when

such accumulation obstructs flue-gas or cooling-air passages.
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14 Sizes

14.1 A vent-pipe section or vent-pipe fitting shall have an internal cross-sectional area of not less than
7.1 square inches (45.2 cm?) for 3-inch (76-mm) diameter pipe and not more than 28.3 square inches (181

cm?) for 6-inch (150-mm) diameter pipe.

14.2 The internal minor axis of a vent pipe or fitting section shall be not less than 3 inches (76 mm).

15 Support Assembly

15.1 A support assembly (such as a ceiling or floor support), when furnished, shall establish and maintain
the minimum required clearance between a vent pipe and combustible construction. A support for

e with these

installation in
requirements.

15.2 A suppo9
vent parts it ig

15.3 A suppoft assembly intended to be secured by nails or screws shall bearranged so th
such holding means is a shear load.

PERFORMANCE

16 General

16.1 When g venting system is tested in accordancé’ with these requirements, ten

combustible ¢

16.2 After be

shall be capalple of being further used.

16.3 Test res

a) Ng
that it

b) Th
reduc

c) A

ol ball oo 4 laod £ 3 1™ iociach i ol
- JOTST arca Stian corsStitote—a COTPIete— T eStOpP—witeT teStet—T actoraan

It assembly shall sustain a load equivalent to four times the weight imposed
intended to support. See Vertical Support Test, Section 22.

pnstruction shall not exceed the respective maximum temperatures in the ing

ng subjected to the temperature tests specified in Sections 19 and 20, a v

Lilts indicating compliance with the requirement of 16.2 include the following:

part of the venting system has become damaged or permanently distorted t
or the chimney d@ssembly does not continue to function as intended;

e effectiveness of any required protective coating or finish on metal parts ha
bd;

eramie material shows no evidence of cracking, disintegration, or spalling to

upon it by all

at the load on

peratures on
ividual tests.

enting system

0 an extent

5 not been

the extent

that s

Brviceability of any part of an assembly has been impaired;

d) Cracks are not observable in porcelain enamel used as a required protective coating when
the surface is examined under a microscope of 60 magnification;

e) The reflectivity of a surface has not been impaired when the reflectivity is utilized to reduce
the risk of fire;

f) Burning or scaling of metal parts is not evident upon visual observation;

g) Th

e effectiveness of insulating material has not been reduced.
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17 Test Installation

17.1 General

17.1.1 A venting system is to be tested on the following basis:
a) Size and type (shape of section);
b) Height in feet (m) of the venting system;

c) Minimum clearance to combustible construction.

17.1.2 The gereratform—forea—test-structure—isitustratedbyHgure—+~+—Fhe—struetare—syto provide for
various sizes gnd designs following the details as shown by Figures 17.2 and 17.3.
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Figure 17.1
Test structure
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CONVERSION FACTORS
3/8 inch = 9.53 mm
1inch = 25.4 mm

1 foot = 0.305 m

2 x 10 nominal [1-1/2 x 9-1/2 inches (38 x 241 mm)]
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Figure 17.2
Test structure details — for support assembly with radiation shield
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Figure 17.3
Test structure details — for support assembly
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17.1.3 The test structure is to be erected within a room having ventilation capable of maintaining the
buildup of carbon monoxide to less than 50 parts per million throughout the period of any tests. The room
is to be free of extraneous drafts and the chimney is to exhaust into the same space or into a space freely
communicating with the space from which the combustion air is taken. The room is to be such that during
any one test the room temperature does not increase by more than 20°F (11°C) above the room
temperature recorded at the beginning of the test.

17.1.4 When a venting system provides for taking air from an occupied space and exhausting such air to
the outside of a building to cool the venting system, all the openings in the assembled parts that are
intended to provide such air flow and that is located within an occupied space of the building are to be
sealed closed during the tests.

17.1.5 When (=3 Vcllt;lly OyOtUIII FIUV;dUO fUI ta.lr\lllu CJ.;I fIUIII thc uuto;dc Uf [=} bul:dllls tU \JL.Ol the Ventlng
system, the tgst arrangement is to maintain the temperature of such air between 70 and|90°F (21 and
32°C).

17.1.6 The vénting system under test is to consist of a vertical assembly composed of [standard pipe
sections and pther furnished parts, all erected according to the manufacturef’s installation instructions.
The top of thel venting system is to be terminated by the roof assembly whentvthe roof assembly is always
provided as a[functional part of the venting system. Other functional pafts of the venting syistem, such as
a support or [firestop-spacer, are to be used during a test. The height of the venting|system for a
single-story test structure is to be as shown in Figure 17.1.

17.1.7 A gas-fired flue-gas generator as illustrated in Figure 1%:4 is to be used to supply flue gases to the
venting system being tested. The generator is to produce flue gases at the specified tegt temperature
when fired at the test input specified in Table 19.2.
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Figure 17.4
Flue-gas generator
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17.1.8 A prenpix type burner assembly, such as an Eclipse brand, or the equivalent, capab

an air-gas m
theoretical air
the horizonta
generator out
galvanized piy
made using th
with other ga
uninsulated.

17.1.9 Joints
floor are to b
Joints betwee
sealed.

xture, with not less than 70 percent primary combustion air (70 percen
, to a flame retention burner nozzle tip is to be used. Combustion is to be ¢
straight length of the flue-gas generator combustion chamber. The insu
et is to be connected to-the' inlet of the test chimney by means of a sta
e having a diameter equivalent to that of the venting system inlet. The conn
e 90-degree elbow forming part of the generator and a section of galvanized
vanized pipe fittings;' ‘arranged as shown in Figure 17.1. The pipe and fitti

between pipe or parts at a ceiling and at noncombustible firestop material
b sealed 'with paper masking tape or plastic-coated or film-faced pressure-§
h twosor more factory-made parts, that in combination provide a firestop, are

e of supplying
I of premixed
bmplete within
lated flue-gas
nless steel or
pction is to be
pipe, together
ngs are to be

employed at a
sensitive tape.
to be similarly

17.1.10 A part used as a support, spacer, radiation barrier, or firestop intended to be in contact with
construction is to be placed in contact with the structure in accordance with the manufacturer’s

instructions.

17.1.11 Plywood used for the test enclosure is to be 3/8-inch (9.5-mm) thick. All joints in a test enclosure
are to be sealed with paper masking tape or plastic-coated or film-faced pressure-sensitive tape.
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17.1.12 When more than one size venting system assembly is to be investigated, tests are to be
conducted on as many sizes as required to determine compliance with these requirements. When a
venting system has more than one cross-sectional shape (round, oval, polygonal), samples of each shape
are to be tested as indicated previously in this paragraph.

17.1.13 One or more venting systems, based on the height limitations specified by the manufacturer and
the design, are to be tested. Tests are to be conducted with the venting system installed in a single-story
structure. Tests are also to be conducted also with the venting system installed in a multistory test

structure whe
17.2 Test str

17.2.1 Tests
venting syste

the enclosing
enclosing cas

section for oval and rectangular pipe. The four sides of the enclosing casing are to be 3/8

thick plywood
(19.1-mm) [tw

17.2.2 The vd

such lengths that at least two joints between sections is locatedwithin the vertical test eng

17.2.3 For a
increments of
floor area and
Each such ad
and method o

18 Temperat

18.1 Flue-gas
thermocouple
outlet of the
(chromel-alum
not more than

n the venting system is intended for installation in multistory buildings.

ucture

material. Such clearance is designated by the dimension ”“X” in Figures 17
ng is to be of a square cross section for round or square pipe ahd of a rec

The enclosing casing is to be tightly closed at the top andvbottom, empl
p layers of 3/8-inch (9.5-mm)] thick noncombustible minefal board as firestoy

nting system is to be composed of pipe sections regularly furnished by the m

9 feet (2.7 m) for each story, and each additional increment is to be encased
an enclosure duplicating that shown in Eigure 17.1 and with thermocouples si
Hitional enclosure is to be placed directly above the one below. Otherwise, thg
f test are to be as described for the test structure specified in 17.2.1.

Lre Measurement

temperatures are to be-determined for the temperature tests in Sections 1
such as illustrated by Figure 18.1. The thermocouple is to be located within
flue-gas generator*as illustrated in Figure 17.4. The thermocouple is t
el) of 18 — 24(AWG (0.82 — 0.21 mm?) wire with an untwisted welded bare
0.050 inche(1:27 mm) diameter.

is to be tested on the basis of clearance to the enclosure of 0, 1, 2, or,3in
50.8, or 76.2 ;nm) measured between the outer surface of the venting system and the inter

igure 17.1. The

ches (0, 25.4,
or surfaces of
1 -17.3. The
angular cross
inch (9.5 mm)
bying 3/4-inch
material.

anufacturer, in
losure.

test in a multistory test structure, the height*of the venting system is to b¢ increased in

by a joist and
milarly placed.
b arrangement

D and 20 by a
the insulated
o be Type K
bead junction
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18.2 The flue

entry tube parallel to the long generator axis.

18.3 The gas
Section 19, a

illustrated in @

18.4 The dilu

as required t¢ obtain the tspecified flue-gas temperature for the individual tests as me

thermocouple

18.5 Temperd
Type K (chron

nd the dilution air is to be.regulated so that the temperature indicated by th
flue-gas thermocouple is 500°F (2783C) above room temperature by using the flue-gas g

nel~aldmel) or Type J (iron- constantan) thermocouples not larger than 24 AW

For test encld

Figure 18.1
Flue-gas thermocouple and support bracket
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gas thermocouple is to be inserted at.the center of the insulated generator o

burner then is to be operated as for the Temperature Test — 570°F (299°C

olumn 1 of Table 19.2,.for the size of venting system being tested.
ion air adjustments for the temperature tests described in Sections 19 and 2
located as)described in 18.2.

tures;-other than those of flue-gases and metal surfaces, are to be measurg

utlet using the

) Flue Gases,
e center-point
enerator input

) are to be set
hsured by the

d using either

oll¥n Alamantc 1n ~antant aith tha vantine ovotn otinne ~f tharmann,

G (0.21 mm?3).
les are to be

m
StHe—eremetS—Hh—eoRtact—wWhr—the VOTItTg— Oy OtTiTT; junuuullu ot |\,||||vuuu|.;

placed on the venting system surfaces, except that at a point or line contact of a spacer not over 1/8 inch
(3.2 mm) diameter, or width, thermocouples are to be placed on the test enclosure at points 1/2 inch (12.7

m) from the

centerline of such point or line contact. Thermocouples are to be:

a) Attached to test enclosure elements having a surface adjacent to the venting system and
onto ceilings or roof areas adjacent to the venting system so as to have 1/2 inch (12.7 mm) of
wire exposed; and


https://ulnorm.com/api/?name=UL 641 2018.pdf

20 TYPE L LOW-TEMPERATURE VENTING SYSTEMS - UL 641 DECEMBER 13, 2010

b) Secured to wood surfaces by staples placed over the insulated portion of the wires.

The thermocouple insulation and tip are to be depressed for a length of 1/2 inch into the wood so as to
be flush with the wood surface at the point of measurement and held in thermal contact with the surface

at that point by the use of flat black pressure-sensitive paper tape. See Figure 18.2.

Figure 18.2
Thermocouple installation methods on wood surfaces
1/2inch
/2 0.05 inch (1.3mm) Mox. Diameter Bead.
Stople \ (12.7mm) Pressure Sensitive Paper Tape

ﬁ‘ Twists,
oxlmum

||——>J>

! ) ™ Staple
ax.(Diameter Bead.
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51056 Staple Over Tape SECTION A-A

18.6 Thermoq
mm) above e
enclosure. At
enclosure, lod
floor edges, a
system.

Pressure Sensitive Paper Tape

1/4 inch (6.3
1/2inch

0,05 inch" (1 3mm

ouples attached tdtinterior surfaces of the test enclosure are to be located
hch floor level ;and 3 inches below each ceiling level and at the midpoint
least four thermocouples are to be placed at each level, one on each inter

nd other Tocations that are in contact with or subject to radiation from surfaces

trne attainad Iy criefanne Af navto AFf thia vyantine ovotam ara 30 Iha AltainA

gleod in Contact
ith Wood Surfg

B inches (76.2
of the vertical
or face of the

ated at peints of minimum clearance. Additional thermocouples are to be placed on joists,

of the venting

N

18.7 Tempera

OO AT U Uy - ouUTTaCT o UT Parto UT (T v ot iy Iy otohT ar o to- o oomnicud

by means of

thermocouples applied to the parts. Thermocouples are to be attached to metal surfaces by screws, rivets,
silver soldering, brazing, or welding of the tip to the metal surface. See Figure 18.3. Thermocouples to be
attached to surfaces of nonmetallic or nonwood parts are to have junctions and at least 1 inch (25 mm)
of the lead wires imbedded flush with the surface of the material. Furnace cement is to be smoothed over
such indentations to maintain thermal contact. Such thermocouples are to be located at points attaining
maximum temperature. Additional thermocouples are placed at other locations that are in contact with or
subject to radiation from surfaces of the venting system.
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Figure 18.3

Thermocouple installation methods on metal surfaces
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18.8 The room or ambient temperature is to be determined by a shielded thermocouple located centrally
within a vertically oriented 6-inch (150-mm) length of aluminum-painted 2-inch steel pipe (ANSI B36.10)
open at both ends.

18.9 The shielded thermocouples are to be located at the elevation of the horizontal axis of the flue-gas
generator and also at an elevation of 4 feet (1.2 m) above each floor level, each to be on a vertical line
located 2 feet (610 mm) horizontally from the pipe tee or from the vertical test enclosure. The ambient
temperature in the space above a roof line is to be determined by a shielded thermocouple located 2 feet
(610 mm) horizontally from the vent pipe or roof assembly and 1 foot (305 mm) above the roof.

18.10 The flue-gas temperature rise is to be based on the room temperature at the level of the flue-gas
generator. For purposes of determining temperature rises on vent parts and on enclosures and structures,

cified above.

the temperat
Temperatures|
and below th
ambient temp
to the ambien

18.11 During
be based on 1
test.

18.12 Fora v
the ambient

thermocouple
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HTCOo ATtT tU bU IUfUIUIIUGd tU alllb;cllt tUIII}JUIGtUIUO dUtUIIII;IIUd Ao O}J
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the Temperature Test — 1700°F (927°C) Flue Gases, Section 20, temperatu
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enting system intended to take air from the outside/of a building to cool the v
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m) from the opening. This temperature is~te’' be maintained between 70 and
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Table 19.1
Maximum temperature rises for some materials
Materials Maximum rise above room temperature
Degrees C Degrees F
Low-carbon steel, cast iron 461 830
Aluminum alloys
1100(2S) 183 330
3003(3S) 239 430
2014, 2017, 2024, 50522 294 530
Aluminum-coated steel? 572 1030
Statrtess-steet
pes 302, 303, 304, 321, 347 686 1235
pe 316 667 1200
pe 309S 867 1560
pes 310, 310B 894 1610
pe 430 728 1310
pe 446 961 1730
Galvanizep steel® 267 480
Carbon stgel-coated with Type A19 ceramic 572 1030
NOTE - Tlhe specified maximum temperature rises apply to parts whose.malfunction causes the product {o be not
capable of further use.
@ These apd other alloys containing more than 1.0 percent magnesium.shall not be used when the reflectjvity of the
material if utilized to reduce the risk of fire.
b When the reflectivity of aluminum-coated steel is utilized to«redute the risk of fire, the maximum allowalfle
temperatufe rise shall be 830°F (461°C).
¢ The spetified maximum temperature rise shall apply when the galvanizing is required as a protective copting or
when the feflectivity of the surface is utilized to reduce‘the risk of fire.

19.2 The tes{ is to be started with the test*venting system and the test structure at (gmbient) room
temperature. The flue-gas generator is to(e fired at the input specified in Column 1, Tablg 19.2, and the
air shutter regulated to produce flue gases at a temperature of 500°F (278°C) above room femperature at
the location in the flue pipe designated in Figure 17.1. Combustion is to be compl¢te within the

combustion chamber of the flue-gas generator.
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Table 19.2
Flue-gas generator inputs

Equivalent nominal diameter of Minimum input to flue-gas generator
venting system Column 1 Column 2
Inches (mm) btu/hr (i/sec) btu/hr (i/sec)
3 (76) 15,400 (4,466) 28,500 (8,265)
4 (102) 27,500 (7,975) 43,100 (12,499)
5 (127) 43,000 (12,470) 67,500 (19,575)
6 (153) 61,600 (18,264) 97,000 (28,130)

19.3 The flue-gas generator inputs specified in Table 19.2 are based on values derived from the nominal

rated capacity
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22 Support Test

22.1 An assembly intended to support the venting system shall not be damaged, nor shall the security of
its attachment to the building structure be impaired, when tested as described in 22.2.

22.2 The support assembly is to be installed as described in the manufacturer’s installation instructions
in a framework simulating a typical installation. A section of the venting-system pipe is to be placed on the
support, and the assembly is to be loaded by means of weights or by a machine. The maximum static load
applied is to be equal to four times the load imposed by the heaviest venting system assembly that the

support is required to sustain in service. The load is to be applied for a minimum of 60 minutes.

23 Strength Test

23.1 General

23.1.1 A sect
that it is not ¢

23.1.2 Parts {
of further use

23.2 Impact fest

23.2.1 With r
installed as sH
is to be joing]
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sand and hav
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have an at-re
the surface of
of the bag at
the elevation
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bpable of further use as a result of impacts of a sandbag as desctibed in 23
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when subjected to a longitudinal force of 100 pounds (445 N) applied as des

bference to the requirements in 23.1.1, the impagt is to be applied to an un
own in Figure 23.1. Tests are to be conducted on samples of each vent size
d together as specified by the manufagtuter. When cemented joints are i
cement is to be allowed to dry before the test is conducted.

pact is to be produced by a pendulum consisting of a rope suspending a cloth
ng the weight as shown in Figure 23.1. The bag is to be formed by tightly

5t position with not more-than 1 inch (25.4 mm) distance between the edge ¢
the vent. The point of impact is to be on the same horizontal plane as the ce
est. The distance of'swing is to be that required to raise the center of gravity
Epecified in Figuré 28.1 above the center of gravity of the bag at its at-rest p

| to the extent
2.

'e not capable
cribed in 23.3.

lenclosed vent
Each section
ncluded in an

bag filled with
drawing up all
The bag is to
f the bag and
nter of gravity
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Figure 23.1
Strength test
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23.2.3 The length of the pendulum is varied, for convenience.
23.2.4 The three impacts are to be made successively at the following points:
a) At the level of a joint;
b) At the level halfway above the first joint tested and the next joint; and
c) At the same level as in (b), and rotated 90 degrees from the impact point in (b).
23.3 Longitudinal force test
23.3.1 With referenee—to-the—reqtirermer s engitudina-foree—is—to-be-apptied on a number

of assemblies

field-joined tog
apart. When g
test is conduc
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force of 100 pounds (445 N) is to be applied by gripping én€e part as to pull i
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n 24.2 —24.4.
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rer. The assembly is to be installed in a flat roof deck as described in the 1
tructions.

ected area of the largest-surface of the roof assembly exposed to wind is tg
the diameter or the ‘widest average dimension of the roof assembly, whiche
t height of the assembly measured from the roof to the top of the venting sy

quivalent te-thé product of the projected area, expressed in square feet, m
pressuréof 30 pounds per square foot (146 kg/m?) and expressed in pounds
surface-/of the assembly in a horizontal direction. When a uniform surfa

ad.is to be applied at the middle of the height used to calculate the projecte
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dry before the
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enly distributed over the surface. See Figure 24.1. The load is to be su

stained for 60
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Figure 24.1
Wind load test on roof assembly
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25 Rain Test|

25.1 The qudntity of water entering the flue-gas conduit or any other individual passaggway shall not
exceed 2 pergent of that which enters the conduit or passageway when unprotected by @ cap or other
means tested|as described in 25.2 — 258,

ntative sizes and styles. of caps, roof assemblies, and roof jacks are to be subjected to the
tests described in 25.3 — 25.6. The'vent, roof assembly, or roof jack is to be sealed or flashed into a roof
r-tight materiat-that sheds the water spray away from the underside of the {est assembly.
The arrangement is to permit”any water entering the test assembly from above to be olyserved at the

25.3 The rain testsapparatus is to consist of three spray heads mounted in a water-supply pipe rack
illustrated in |gure 25 1. Spray heads are to be constructed in accordance with the deta| s illustrated in
Figure 25.2. v aeh spray head.
The spray is to be dlrected toward the top and side of the cap, roof assembly, or roof Jack The cap, roof
assembly, or roof jack is to be centrally located within the spray pattern and the top of the cap, roof
assembly, or roof jack under test is to be at least 3 feet (0.9 m) below the plane of the lower spray head

outlet.
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