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INTRODUCTION
1 Scope

1.1 These requirements cover factory-built chimneys intended for venting gas, liquid, and solid-fuel fired
residential-type appliances and building heating appliances in which the maximum continuous flue-gas
outlet temperatures do not exceed 1000°F (538°C). Factory-built chimneys are intended for installation in
accordance with the Standard for Chimneys, Fireplaces, Vents, and Solid-Fuel Burning Appliances, NFPA
211, and in accordance with codes such as the International Mechanical Code, the International
Residential Code, and the Uniform Mechanical Code. They are intended for installation inside or outside of
buildings or both, in a manner that provides a vertical (30 degree maximum offset) conduit or passageway

to transport flue gases to the outside.

1.2 The chir
flue-gas tem
manufacturer

hneys covered by these requirements comply with either a limited duration, 1
perature test or a limited duration 2100°F (1149°C) flue-gas tempgratur
s option.

1.3 These fequirements cover dual purpose residential type and building heating 3

chimneys, an
and building h
or enclosed W
tested unencl

2 Compone

2.1
requirements

2.2 A compq

a) Inv
produg

b)Iss

2.3 A comp
use.

2.4 Specific

d single purpose building heating appliance type chimneys:-Dual purpose r
eating appliance type chimneys are tested enclosed and intended to be install
ith combustible construction. Single purpose building. heating appliance type|
bsed and intended to be installed unenclosed or enClosed in a noncombustible

nts

Except as indicated in 2.2, a component of a preduct covered by this standard shall ¢

for that component.

nent is not required to comply With a specific requirement that:

plves a feature or characteristic not required in the application of the com
t covered by this standard, or

Iperseded by a requirement in this standard.

components are incomplete in construction features or restricted in

capabilities.

Y00°F (927°C)
b test, at the

ppliance type
esidential type
bd unenclosed
chimneys are
chase.

bmply with the

ponent in the

bnent shall be used in accordance with its rating established for the intended conditions of

performance

bueh _components are intended for use only under limited conditions. su

ch as certain

temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1

approximate information.

4 Undated References

4.1

interpreted as referring to the latest edition of that code or standard.

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this standard shall be
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5 Glossary
5.1 For the purpose of this standard, the following definitions apply.

5.2 COMBUSTIBLE MATERIAL, NONCOMBUSTIBLE MATERIAL — As used in these requirements,
these terms are defined in the Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning

Appliances, NFPA 211.

CONSTRUCT

6 Materials

ION

6.1 A chianay part shall be made of noncombustible corrosion-resistant materials. Metal

used in combi

6.2 The min
with Table 6.1

6.3 A flue-gg
or fired refract
refractory shal

6.4 An unrei
Series 300 or

specified in Tq

6.5 An outer

galvanized steel, aluminum-coated steel, stainless steel or equivalent material. Minimun

these material

hations at any location within the assembly that causes galvanic action.

mum thickness of sheet metal including any coatings and of otherymaterials

bry of the minimum thickness specified in Table 6.1. Parcelain-coated steel an
comply with the requirements of the applicable tests.described in Sections 31|

hforced outer casing of a chimney shall becofygalvanized steel, aluminum
ble 6.1.
casing reinforced by solid refractory’ not less than 2 inches (50.8 mm) thi

5 shall be as specified in Table 6:1.

5 shall not be

shall comply

s conveying conduit of a chimney shall be of stainless stegl, porcelain-coated steel or cast

d cast or fired
- 35.

coated steel,

100 stainless steel, or equivalent material. Minimum thickness of these materials shall be as

tk shall be of
thickness of

6.6 Parts of & chimney subject to contact by flue gases or flue-gas air mixtures at or beyond the terminus

of the flue-gas
6.3.

6.7 An outer
coated steel W

a)lss
otherw

conveying conduit shall be of a material equivalent to the flue-gas conveying

casing or other structural part shall be of stainless steel, galvanized steel,
hen the part:

Lich_that deterioration or corrosion of the part causes the chimney system

conduit. See

or aluminum-

o collapse or

se increase the risk of injury to persons;

b) Adjo

c)lIssu

ins firestopping material; or

bject to condensation.

Galvanized steel or aluminum-coated steel shall comply with the requirements of 6.8. Stainless steel shall
comply with Table 6.1.

Exception No. 1: This requirement does not apply to the flue-gas conveying conduit. See 6.3.

Exception No. 2: This requirement does not apply to parts subject to contact by flue-gas or flue-gas air
mixtures at or beyond the terminus of the flue-gas conveying conduit. See 6.6.
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Table 6.1
Minimum thickness of chimney material
Equivalent nominal inside diameter of chimney
12 or less inches Over 12 to 24 inches | Over 24 to 36 inches
(305 or less mm) (over 305 to 610 mm) | (over 610 to 914 mm)
Minimum material thickness
) Paragraph
Type of material | Use of material reference Inch (mm) Inch (mm) Inch (mm)
Stainless steel — | Flue-gas conduit 6.3,6.6 0.0122 (0.30) 0.016 (0.41) 0.020 (0.51)
Series 300 or of chimneys
400 or equivalent | evaluated to
1700°F; other
paris-exposee-to
flue gases or
subject to
condensation
Stainless steel { | Flue-gas conduit 6.3 0.015 (0.33) 0.016 (0.4 0.0p0 (0.51)
Series 300 or of chimneys
400 or equivaler]t | evaluated to
2100°F
Stainless steel { | Outer casing, 6.4 0.012 (0.30) 0.016 (0.41) 0.0p6 (0.66)
Series 300 or unreinforced
400 or equivalent o ter casing, 6.5 0.012 (0.30) 0.012 (0.30) 0.0f12 (0.30)
reinforced
Component or 6.9 0.012 (0.30Q) 0.012 (0.30) 0.0f12 (0.30)
subassembly
Galvanized steg], | Outer casing, 6.4,6.7 0.018 (0.46) 0.023 (0.58) 0.0B4 (0.86)
G-90 coating unreinforced
designation or | | oyter casing, 6.5 0.018 (0.46) 0.018 (0.46) 0.0f18 (0.46)
aluminum-coateg | ,.:
reinforced
steel — Type T1+
40 Component or 6.9 0.018 (0.46) 0.023 (0.58) 0.0p4 (0.86)
subassembly
Aluminum alloyq | Component or 6.9 0.016 (0.41) 0.016 (0.41) 0.0f16 (0.41)
or painted steel | | subassembly
Steel, painted Outer casings or 6.10 0.053 (1.35) 0.053 (1.35) 0.0p3 (1.35)
structural part
Porcelain-coated | Flue-gas conduit 6.3 0.026 (0.66) 0.032 (0.81) 0.0p2 (0.81)
steel-base meta| | of chimneys
evaluated4o
1700°F
Castiron Outercasing or 6.10 0.125 (3.18) 0.125 (3.18) 0.1R5 (3.18)
structural part
Cast or fired Flue-gas conduit 6.3 0.40 (10.2) 0.65 (16.5) 1.0 (25.4)
refractory, clay
tile
@ Flue-gas conduit employed for tee sections shall be of 0.015 inch (0.38 mm) minimum thickness.

6.8 Galvanized steel used for outer casings, structural parts, firestopping or other components or
subassemblies shall have a zinc-coating complying with the coating designation G90 (former coating class
1.25 commercial) in the Weight (Mass) of Coating Requirements table of Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip Process, ASTM
A653, with not less than 40 percent of the zinc on any side, based on the minimum single spot test in the
ASTM designation. The weight of zinc coating shall be established in accordance with the Standard Test
Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or Zinc-Alloy Coatings, ASTM
A90. Aluminum-coated steel shall be of Type T1-40 (regular) [0.40 ounce per square foot (0.12 kg/m?)].
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6.9 Components of a chimney, or subassemblies, which are not required to conform to the requirements
for flue-gas conduits or outer casings, shall be of materials and thicknesses as specified in Table 6.1, or
the equivalent.

6.10 A painted part made of steel not less than 0.053 inch (1.35 mm) thick, or of cast iron not less than
0.125 inch (3.18 mm) thick, and for use only in the interior of buildings, is determined as having corrosion
resistance equivalent to that required by 6.8. Paint coatings shall remain intact at the maximum
temperatures obtained on the part during the tests specified in these requirements.

6.11 Except for binder materials, thermal insulation material shall be noncombustible.

6.12 Thermal insulation shall not come into contact with the products of combustion.

6.13 Thermdl 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 gt 0°F (minus
18°C).

6.14 A water-absorbing insulating material shall not be subject to wettingby condensatior} or rain when
installed as intended.

6.15 Asbestds material shall not be used.
7 Assembly]|

7.1 A chimngy shall consist of all the essential partsirequired for the intended installation pf a complete
chimney assembly. Each part of the assembly shall be constructed for ready attachment|of one to the
other without ffequiring alteration by the installer, Ssuch as by cutting, threading, drilling, welding, or similar
tasks.

Exception: An|assembly or componerit part intended to be cut to length or to be fitted by the installer is
provided whefh means are furnished .for joining any altered part to a companion part orlassembly. All
fasteners reqdired to complete-the assembly shall be provided with the product by the manufacturer.
Dirilling shall npt occur unless;

a) The [drilling operation does not weaken the assembly or penetrate into the flue linerf and

b) Thelsize ofthe required drill bit is specified and the instructions clearly describe the locations to
be drilled,such as by the use of drawings, descriptions, or templates.

7.2 Two or more parts or subassemblies that bear a definite relationship to each other in the intended
application shall:

a) Be arranged and constructed to permit them to be incorporated into the complete assembly
without alteration or alignment and only in the correct relationship with each other; or

b) Be assembled and shipped from the factory as one unit.

7.3 Each part, such as a chimney-pipe section or length, cap, firestop-spacer, support element, roof
assembly, or jack shall be completely assembled by the manufacturer at the factory.

7.4 To comply with the requirements of 7.3, a chimney-pipe section comprised of a flue-gas conveying
conduit, formed insulation or other intermediate assembly, and an outer jacket, which are separable, shall
be preassembled and packaged as one unit. A firestop-spacer assembly constructed in two halves shall
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be packaged as one unit. In such cases, each separable part shall be completely formed, including the
joining of all seams.

7.5 After being installed in accordance with the manufacturer's instructions, a chimney shall be
positioned securely and resistant to wind damage. See Vertical Support Test, Section 26; Strength Test,
Section 27; and Wind Load Test, Section 28.

7.6 A chimney shall be capable of attachment to chimney connectors having diameters of integral
inches.

7.7 The construction of a chimney shall not void the firestopping required between spaces of a building
when the chimney is installed in accordance with the manufacturer's instructions.

7.8 When alchimney assembly incorporates elbows, no part of the chimney shall be-atian
than 30 degr¢es from the vertical at any point in the assembly, and the chimney shall no
than two offsgts (four elbows).

angle of more
include more

8 Chimney Caps

8.1 A cap shall be provided.

Exception: A
unprotected |
cap.

82 Acaps
unprotected Vv
only ventilatio

Chimney designated as a building heating appliance type only and that does 1
entilation openings terminating exterior to the building is not required to be p

nall resist the entrance of debris and rain into the flue gas conveying condu

n air openings terminating exterior to the building shall resist the entrance of ¢

ot incorporate
rovided with a

t and into any

entilation openings terminating exterior to the building. Protection devices intepded to protect

lebris and rain

into such venfilation openings. See Rain Test,"Section 28.

ained so as to
on of soot that

8.3 A cap shall be constructed so thatjleaves and debris fallen or blown onto it are not ref
obstruct flue-gas or cooling-air passages. A cap shall be constructed to resist the accumulat
will obstruct the flue-gas or cooling=air passages.

84 Acap s
pliers, or simi
instructions W

hall be removable and replaceable by the use of simple hand tools (screwdriver, wrench,
ar tools) {o-allow for chimney cleaning in accordance with the installation and maintenance
thout bending or deforming the chimney or parts thereof.

9 Firestop-Bpacers

9.1 A chimney intended to pass through a floor or ceiling of a building shall be provided with an assembly
constructed to provide firestopping at the framed joist opening and to establish and maintain required
minimum clearances between chimney sections and combustible construction in this area. Spacers shall
have the strength and bearing surface to maintain the required clearance from chimney sections to joists
and ceiling and floor material.

9.2 A firestop shall provide complete firestopping when the assembly is installed in a framed joist
opening that is 1/2 inch (13 mm) greater on each side than the opening for which the assembly is
intended. A spacer shall provide for continuous interference around the perimeter of the construction for a
height of not less than 1 inch (25 mm). The inside diameter of the firestop opening shall not be more than
1/8 inch (3.2 mm) greater than the outside diameter of the chimney pipe, including chimney joints and
raised projections.
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9.3 An attic insulation shield shall be provided to restrict loose fill or other insulation from contacting the
chimney section. The attic insulation shield assembly shall maintain an air space clearance not less than
the air space clearance marked on the chimney sections. The vertical height of the shield above attic
construction material shall be not less than 10 inches (254 mm). The spacer shall extend to the chimney
above the 10 inches at an angle of not greater than 45 degrees from a vertical coinciding with the
perimeter of the shield.

9.4 The attic insulation shield required by 9.3 shall be separate from the firestop-spacer when the shield
is intended to be removed. Also, the removal of the shield, or any part of the shield, shall not affect the
firestop-spacer assembly. When the shield is not intended to be removed, the attic insulation shield is
integral with the firestop-spacer. The spacer assembly includes the attic insulation shield above the attic
floor and the firestop-spacer below the attic joist.

9.5 An attic
specified in 36

a) Intended for installation in an unoccupied attic space;

b) Spe

c) Test

9.6 When of

attic space are provided, the openings shall not be located Jess*than 10 inches (254 mm) a

construction m

ventilafion opening test described in Section 29, Attic Insulation Shield Ventilation Op¢

a) Entr

b) Acc
10 Joints
10.1 Parts o

accordance w

10.2 When §
provide for us
employed for
shall be furnis

nsulation shield shall be provided with a permanent marking, visible after i
.3, when the shield is:

cified in the installation instructions in accordance with 37.5 (t);»and

bd in accordance with the Exception to 17.2.9.

enings for ventilation in an attic insulation shield intended for installation in g

aterial and shall be constructed to restrict:
bnce of insulation into the area between the chimney and the shield; and

imulation of the insulation in or near the openings, as determined by the &

f a chimney shall be\joined and secured so that they do not disengage w
th these requirenients.

crews are.employed to join assemblies during installation, the assemblies to |

nstallation, as

n unoccupied
bove the attic

ttic insulation
bning Test.

hen tested in

e joined shall

b of screws without being punched or drilled, except as referenced in 7.1. When cement is

this purpose, the cement shall be a quick-setting type. Cement, screws, an
ned»A-'screw shall not extend into a flue-gas passage.

d instructions

10.3 A joint shall not retain condensation nor permit condensation to flow from the interior to the exterior

of the flue-gas

conveying conduit.

10.4 A joint between sections of flue-gas conduit, fabricated in accordance with the manufacturer's
instructions, shall not permit passage of a 1/32 inch (0.81 mm) diameter rod.

10.5 Ajoint shall not reduce the capacity of the chimney to the extent that it interferes with venting.

10.6 A chimney joint shall be constructed to resist the entrance of rain such that condensation does not
flow from the exterior of a chimney section to the interior of a lower section.

10.7 A chimney intended for use in positive internal pressure applications shall be of a design such that
the seal (resistance to leakage) is created at or between joints of the flue gas passageway. Supplemental
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1

sealing methods at the outer wall shall not be relied upon to comply with the Positive Pressure
Applications Test, Section 24.

11

111
for floor or cei

Radiation Shields

ling structures shall:

a) Be an integral part of a firestop-spacer or support assembly; and

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

b) Provide a continuous barrier for a vertical distance, referenced to the ceiling or floor level, of not

less th

an 10 inches (254 mm).

11.2 Theas
a)1/2

b) Twi

sections and combustible enclosures.

11.3 Parts ¢
radiation to cq

11.4 A radig
requirements
be altered in t

12 Roof Assemblies

12.1 The he
above the hig

12.2 A roof
excess water

12.3 A roof
obstructs flue

124 A sect

sembly described in 11.1 shall fit into a framed joist area not larger than the sun
nch (12.7 mm) greater on each side than the outside diameter of the-chimney;

ce the dimension specified in the installation instructions for clearance bet
f a firestop-spacer or support assembly that are not,intended to provide
mbustible construction are not radiation shields.

tion shield provided to obtain compliance with,the maximum temperature
for roof structures shall not be employed in a roof or other terminating assem
he field when such alteration requires the shifting or relocation of the shield.

ight of a roof assembly shall;be such that the flue-gas exit is not less than
hest point where the chimney passes through the roof.

hssembly installed imaccordance with the installation instructions shall resist t
and debris into the-building. See Rain Test, Section 30.

assembly shall resist the accumulation of soot and debris therein when such
gas or cooling-air passages. See Sections 20 — 23.

on~ofra roof assembly that gives access to the chimney flue shall be r

n of:
and

ween chimney

shielding from

imits of these

bly intended to

3 feet (0.9 m)

he entrance of

accumulation

emovable and

replaceable H

y:\the use of simple hand tools (screwdriver, wrench, pliers, or similar tool

5) to allow for

chimney cleaning in accordance with the maintenance instructions without bending or deforming of the
chimney or roof assembly section.

12.5 A roof flashing assembly that provides for ventilation shall be constructed so that soot or debris
does not accumulate on the assembly to the extent that ventilation openings intended to remain open are
obstructed. (See also the requirements of 9.2 and 17.2.13, which apply to openings between the chimney
and the flashing, and between the flashing and the test enclosure.) See Figure 12.1, which illustrates a
typical roof flashing housing assembly. The ventilation shall be provided by one or more fixed openings
surrounding the chimney and the assembly shall comply with all of the following:

a) The openings shall not permit entrance of a 1/4 inch (6.4 mm) diameter rod.

b) The lowest portion of the opening in the flashing shall not be less than 6 inches (152 mm) above
the roof, measured perpendicular to the roof.
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c) The assembly shall incorporate a storm collar.
d) The intended openings shall be maintained by means of:
1) Spacers factory attached to the flashing; or
2) Designed openings in the assembly.
Figure 12.1
Typical roof flashing housing assembly
CHIMNEY SHIMNEY
8w, STORM COLLAR /
Crrets p ETORM  COLLAR
155  Yf-—-—-—— -  f————
s 152 I I I I
Iy 4
| | SPACER | | SPACER
| | 6 INCHES (152 mm) | |
| | MIN | |
SPACER I : | I
DETAIL | ' : | _—
! ! ! L L FLASHING
! ! FLASHING ! !
?_ C_ x>y C_ k7Y
L\ PITCHED ROOF FLAT ROOF
N\_
S2914A SPACER
13 Roof Jacks
13.1 A roof jack canstructed for placement in contact with combustible roof, rafter, insulatign, and ceiling
material shall previde a continuous surface or barrier for a vertical distance, measured from the roof line,

of at least 6 inches (150 mm).

13.2 When installed in accordance with the manufacturer's instructions, a roof jack shall protect against
the entrance of water and debris into the building where the chimney passes through the roof. See Rain
Test, Section 30.

13.3 A roof jack shall be constructed so that soot or debris does not accumulate therein when such
accumulation obstructs flue-gas or cooling-air passages.

13.4 A section of a roof jack that gives access to the chimney flue shall be removable and replaceable by
the use of simple hand tools (screwdriver, wrench, pliers, or similar tools) to allow for chimney cleaning in
accordance with the installation instructions without bending or deforming of the chimney or roof jack

section.
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14 Support Assembly

14.1 A support assembly (such as a ceiling or floor support) shall establish and maintain the minimum
required clearance between a chimney section and combustible construction. A support for installation in a
joist area shall constitute a complete firestop when tested in accordance with these requirements.

14.2 A support assembly shall sustain a load equivalent to four times the weight imposed upon it by all
chimney parts it is intended to support. See Vertical Support Test, Section 26.

14.3 A support assembly intended to be secured by nails or screws shall be arranged so that the load on

such holding means is a shear load.

14.4 A chim
See Sections

14.5 An offg
the first floor g

14.6 An ext
combustible @

15 Opening

15.1  Openin
wall. Such op

15.2 The op

Those openings made at chimney joints that are intended for fastening adjoining chir

together only
assembly.

PERFORMANCE

16 General

16.1 When
combustible d

ney assembly intended for exterior installation shall be provided with suppg
26, Vertical Support Test, and 28, Wind Load Test.

et chimney section shall be supported at or immediately above the vertical r
r roof above the offset section.

brior support assembly shall be constructed to maintain *specified clearancs
onstruction.

s in Chimney Walls

gs for air flow provided in the chimney's walls shall not be located in the flu
enings shall not impair the structural integrity of the chimney.

enings for air flow specified in 15.1\shall be located within the chimney sup

are not air flow openings and‘are not required to be located within the ch

a chimney s tested in accordance with these requirements, specified ter
onstruction shall be maintained.

rt assemblies.

eturn elbow at

bs to adjacent

e gas conduit

bort assembly.
nney sections
mney support

nperatures on

16.2 After b

ping subjected to the tests specified in Sections 19 — 23, as applicable. a ch

mney shall be

capable of being used further.

16.3 Test results indicating compliance with the requirement of 16.2 include the following:

a) No part of the chimney has become damaged or permanently distorted to an extent that it or the
chimney assembly does not continue to function as intended.

b) The effectiveness of any required protective coating or finish on metal parts has not been
reduced.

c) A ceramic material shows no evidence of cracking, disintegration, or spalling to the extent that
serviceability 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.
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f) Burning or scaling of metal parts is not evident upon visual observation.

g) The effectiveness of insulating material has not been reduced.

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

Exception: Scaling of chimney flue liner material that does not impair the function of the chimney is
permitted after exposure to the temperature test specified in Section 23.

16.4 Thermal insulation shall comply with the following requirements during and following tests on the

chimney:

a) The|products resulting from the combustion or volatilization of any combustible. bj

ged to the chimney terminus outside of the building.
nsulating material shall remain in its intended position.

thermal conductivity of the insulating material shall not be increased.

d) Thel thermal insulation shall not show evidence of softening, melting, or othe
malfungtion or deterioration.

17 Test Installations

171

17.11

General

The fIIIowing factors are to form the basis of-the performance tests of a factory-built

chimney intended to be enclosed by combustible construction:
1) Size and type of chimney;
2) Height in feet (m) of.chimney.

3) Minimum clearance to combustible construction.

b) For an unenclosed.chimney installation:

1) Size(and type of chimney.

2)Height in feet (m) of chimney.

nder shall be

r evidence of

chimney:

3) Installation with or without a roof jack.

17.1.2 An insulated chimney is to be preconditioned by subjecting chimney sections filled with the
minimum weight insulation specified by the manufacturer to vibration for two 1-hour periods. The vibration
is to consist of a vertical displacement of 1/64 inch (0.4 mm) at a frequency of 60 hertz. The chimney
sections are to be mounted vertically on a vibration table, first inverted for 1 hour and then mounted in the
intended installation position for 1 hour.

17.1.3 During the temperature tests, thermocouples are to be located on each chimney section and test
enclosure adjacent to any voids in the chimney that result from settling of insulation during the vibration
specified in 17.1.2.
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17.2 Enclosed chimney installations (residential type and building heating appliance chimney)

17.2.1 The general form of a test structure for a chimney is illustrated in Figure 17.1. The height and
arrangement of the structure for various designs is illustrated in Figure 17.2. Test structure details for
various arrangements of support, firestop-spacers, and roof assemblies are illustrated in Figure 17.3 —

Figure 17.9.

17.2.2 Chimneys are to be tested using the chimney arrangement illustrated in sketch No. 3 of Figure
17.2. When the design indicates that in one or more tests higher temperatures are developed with a
chimney of another height (chimney arrangement), tests are to be conducted with the height producing the
highest temperature condition; a height greater than that specified by the manufacturer shall not be
employed. See sketch Nos. 2 and 4 of Figure 17.2. When the chimney arrangement is limited to that
illustrated in $ketch No. 1 of Figure 17.2, or when the maximum height of the chimney i$ limited to be
consistent with the arrangement illustrated in sketch No. 2 of Figure 17.2, the chimney shall'pe so tested.
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Figure 17.1

Typical test structure for chimneys tested enclosed within test room
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Figure 17.2

Test structure for various enclosed chimney arrangements

2.
N ONE STORY AND ATTIC
ONE STORY AND ROOF
Attic Spacer

Attic Insulation Assembly

Shield
Ceiling Support/Firestop f T Ceiling Support/Firestop I
Flue-Gas Thermocouple 3D 7p Flue-Gas Thermocouple 0 P

Location

l Location E [ I l

4.
THREE STORY AND| ATTIC

n
3. Attic” Insulation .
TWO STORY AND ATTIC Shield ﬁtstézmsg’l;cer
I
_
\ Firestop—Spacer
Attic Spacer [
Assembly
Attic [ Insulation —
Shiell o el "
J 7 @
Firestgp—Spacer |
L n
Ceiling Support/Firestop Ceiling Support/Firestop
Flue-Gas Thermocouple <1~ 30 4p Flue-Gas Thermocouple D[~ 90 4
Location ?_Ej l Location d—ﬂ_—E} } l
— + L{ —
S2240A

Chimney Shown Totally Enclosed at Specified Clearance


https://ulnorm.com/api/?name=UL 103 2021.pdf

18

UL 103

SEPTEMBER 24, 2021

Figure 17.3

Test structure details for support assembly with radiation shield
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Figure 17.4

Test structure-details for support assembly
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Figure 17.5

Test structure for firestop-spacer assembly
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Figure 17.6

Test structure details for firestop assembly
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Figure 17.7

Test structure details for roof assembly
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Figure 17.8

Test structure details for roof assembly
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Test structure details for roof assembly
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17.2.3 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 (ppm) 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.

17.2.4 The openings intended to provide such air flow within an occupied space of the building are to be

sealed closed

during the tests when a chimney provides for taking air:

a) From an occupied space and exhausting such air to the outside of a building; or

b) Fro

N tha anclaostire-to-coolthe-chimnew
HHRE-8HE1IESHFE10-c00e-cHHRROY-

An occupied s

Exception: Op
blocked by the

17.2.5 When
openings are
discharged int
arrangement i
32°C).

17.2.6 Ates
furnished part
test chimney
chimney, such
elbow is to be
specified by th
between elboVv

bace is that space enclosed by the outermost envelope of a building.

enings for air flow in the chimney support assembly that are inaccéssible a
user to overcome nuisance drafts are not required to be sealed.

a chimney provides for taking air from the outside of a-building to cool the
0 be sealed unless the air is drawn into the chimney cooling passageway a
b a separate discharge passageway of the chimney; other than the flue gas co
5 to provide means for maintaining the temperature ‘of such air between 70 and

chimney is to consist of an assembly cemposed of standard chimney secti
5 erected according to the manufacturer's illustrated installation instructions)
s identified as terminating at the \roof assembly and cap. Other functiona
as a support or firestop-spacer-are to be used during a test. A chimney ing
installed and tested as described in Figure 17.10. When the use of four elbow|
e manufacturer, the installation is to be completed using the minimum height
s permitted by the instrdctions.

nd will not be

chimney, the
t the cap and
hduit. The test
90°F (21 and

bns and other
The top of a
parts of the
orporating an
5 (two sets) is
and distances
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Figure 17.10

Test structure incorporating chimney elbows
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17.2.7 A gas-fired flue-gas generator as illustrated in Figure 17.11 is to be used to supply flue gases to
the chimney being tested. The generator is to produce flue gases at the specified test temperatures when
fired at the test input specified in Table 17.1.

Figure 17.11

Flue-gas generator

N
N

AIR SHUTTER DETAIL

REAR END VIEW

NON-COMBUSTIBLE INSULATION
(K=0.525 at 500F Mean) b _

STAINLESS STEEL
OR ALUMINUM JACKET

2" (50.8mm)
BURNER /

|
MOUNT P

A1 /]
= | |

[
3/8 D _-I oD AIR SHUTTER
S2034
Table 17.1
Flue-gas generator inputs
Equivalent nominal
diameter of chjmney Minimum input to flue-gas generator, btu per hour (kW)
Inches (jrm) Column 1 Column 2 Column 3 Golumn 4
|_ = = = rature test —
1700°F (927°C) flue 1000°F (538°C) flue 1400°F (760°C) flue 2100°F (1125°C) flue
gases gases gases gases
6 150 97,000 (28.4) 48,500 (14.2) 59,200 (17.4) 175,000 (51.2)
7 180 131,600 (38.6) 65,800 (19.3) 80,500 (23.6) 237,000 (69.4)
8 200 172,400 (50.5) 86,200 (25.3) 106,000 (31.1) 310,000 (91.0)
9 230 218,000 (63.9) 109,000 (31.9) 33,000 (39.0) 392,000 (115.0)
10 250 270,000 (79.1) 135,000 (39.6) 165,000 (48.4) 486,000 (142.4)
12 300 390,000 (114) 195,000 (57.2) 238,000 (69.8) 699,000 (205.0)
14 360 528,000 (155) 264,000 (77.4) 323,000 (94.7) 952,000 (279.0)
16 410 690,000 (202) 345,000 (101) 421,000 (123) 1,240,000 (363.6)

Table 17.1 Continued on Next Page
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Table 17.1 Continued

Equivalent nominal
diameter of chimney

Minimum input to flue-gas generator, btu per hour (kW)

Inches (mm) Column 1 Column 2 Column 3 Column 4
Temperature test — Temperature test — Temperature test — Temperature test —
1700°F (927°C) flue 1000°F (538°C) flue 1400°F (760°C) flue 2100°F (1125°C) flue

gases gases gases gases
18 460 873,000 (256) 436,000 (128) 533,000 (156) -
20 510 1,080,000 (317) 539,000 (158) 658,000 (193) -
22 560 1,304,000 (382) 652,000 (191) 796,000 (233) -
24 646 552,666 455Y 6,066 (227 047066 {278Y -
26 660 1,821,000 (534) 911,000 (267) 1,111,000 (326) -
28 710 2,112,000 (619) 1,056,000 (310) 1,289,000 (378) -
30 760 2,425,000 (711) 1,212,000 (355) 1,480,000 (434) -
36 900 3,491,000 (1023) 1,746,000 (512) 2,131,000 (625) -

17.2.8 A prgmix type burner assembly, such as an Eclipse brand, or the‘equivalent, capable of supplying
an air-gas mixture, with not less than 70 percent primary combustion air (70 percent of premixed
theoretical air), to a flame retention burner nozzle tip is to be used., Combustion is to be cpmplete within

the horizonta

straight length of the flue-gas generator combustion chamber. The insylated flue-gas

generator ouflet is to be connected to the inlet of the test.chimney by means of a stainless steel pipe
having a dianjeter equivalent to that of the chimney inlet. The connection is to be made so a$ to provide an
uninsulated flue-gas passage length equivalent to fourchimney diameters along the pipe genterline from

the generato

outlet to the point of entry into thesehimney when located vertically, or

hree chimney

diameters along the pipe centerline from the generator outlet to the point of entry into the ghimney when
located horizgntally for through-the-wall arrangements.

17.29 The

himney is to be totally enclosed for its full height within all stories and attic space. Chimneys

are to be tesfed on the basis of cleatance from the enclosure of 0, 1, or 2 inches (0, 25,[or 51 mm) as
specified by the manufacturer's installation instructions, as measured between the outer [surface of the
chimney-pipe| sections and thetinterior surfaces of the enclosing material. These clearances are
designated by the dimensions *X" in Figure 17.3 — Figure 17.9 and in illustrations (1) andl (2) in Figure
17.12. The chimney enclosure material is to be 3/8-inch (9.5-mm) thick plywood and is tp be closed at
each floor-joigt level bythe installation of a manufacturer's firestop-spacer assembly. Such gssemblies are
to be placed at the céiling line of each floor-joist level except that at the joist level serving the attic space
the assembly|is placed on top of the attic-space floor material. The attic insulation shield is to be placed

above the flogr-joist level on top of the attic space floor material.

Exception: A chimney intended for installation in an unoccupied attic space as described in 9.5 is to be
tested as shown in illustrations (2) and (3) or (2) and (4), as applicable, in Figure 17.12. The attic insulation
shield is to be placed above the floor-joist level on top of the attic space joist.
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Figure 17.12
Typical test structure details for attic installations
o jf——oHX X——t |-—
ATTIC
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1) spacer (2) (3) spacer (4
Installation ih occupied Installation in occupied Installgtion in unoccupied Installatiop in unoccupied
or unoccupidd attic space attic space without ottic attichspace (round shield). attic spade (square shield)
insulation shield.
NOTE: A chimney is to be tested as specified jn illustration (1), or as specified in
S2612E illustrations (2) and (3) or (2) and (4);0s applicable.
17.2.10 For jest purposes, the inside diameter of the firestop opening shall not be more|than 1/8 inch

(3.2 mm) grea

17.2.11 The
[nominal 1-1/2
clearance to t

enclosure material used to_enclose an attic insulation shield for use in an unoccupied attic sy

shield is testeq

a)1/2i

er than the minimum outside diameter of the chimney pipe.

test enclosure matetial-at each floor joist level is to be of trade size 2 by 1
by 9-1/4 or 7-1/4\inches (38 by 235 or 184 mm)] lumber, forming a box p
he chimney secCtions or to a manufacturer's support or firestop-spacer asser

as specified in illustration (3) or (4) of Figure 17.12 is to be:

hch (127 mm) or 3/4 inch (19 mm) thick plywood filler panels stacked to a ve

from th

0 or 8 inches
laced at zero
nbly. The test
ace when the

tical height of
provide zero

es\(254 mm) above the attic joists, with a circular cutout in each panel tg

e shield for circular attic insulation shields; or

es (38.1 mm)

b) Trade size 2 by 12 inches [nominal 1-1/2 by 11-1/4 inches (37 by 286 mm)] lumber, with the 11-
1/4-inch dimension reduced to 10 inches, forming a box enclosure to provide zero clearance
around the entire perimeter of the attic insulation shield for rectangular attic insulation shields. The
test enclosure material at the roof-joist level is to be trade size 2 by 6 inches [nominal 1-1/2 by 5-
1/2 inches (38 by 140 mm)] lumber, forming a box placed at the clearance specified by the
manufacturer for enclosures or at the lesser clearance required to provide support means for a roof
assembly. See Figure 17.7 — Figure 17.9 and Figure 17.11. All ceiling, floor, and roof material is to
be cut flush with the inside of all framed joist openings.

17.2.12 Plywood used for the test enclosure is to be 3/8 inch (9.5 mm) thick. All wall and ceiling surfaces
at the inlet to the chimney, and all plywood surfaces, are to be painted flat black on the side facing the test

assembly.
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17.2.13 The following are to be sealed with plastic-coated or film-faced pressure-sensitive tape lapping
the joint by a minimum of 1 inch (25.4 mm) on each side:

a) Openings between spacers or supports (including firestops) and the test enclosure;

b) Openings between the flashing and the roof;

c) Ventilated flashing openings;

Exception: The flashing openings are not required to be taped when the opening between the attic
firestop and the chimney is sealed.

d) All joints and openings in the test enclosure; and

e) Allj

The peel adh

comply with tihe Standard for Adhesion of Pressure-Sensitive Tape to Fiberboard at 90 Deg

Constant Stre

17.214 Ac
17.13. The ¢
installation is
manufacturer

bints intended to be sealed for field installation.

esion characteristics of the tape on fibrous (wood) combustible enclosure

ss, ASTM D2860, at elevated temperatures of 150°F (66°C).

nimney intended for a "through-the-wall" installation shall-be tested as illustn
himney is to be enclosed at the minimum clearance specified by the man
to include all spacers, supports, flashings, and. other components des
s installation instructions.

materials shall
ree Angle and

ated in Figure
ufacturer. The
cribed in the



https://ulnorm.com/api/?name=UL 103 2021.pdf

28 UL 103 SEPTEMBER 24, 2021

Figure 17.13

Test structure for through-the-wall chimney installation

WALL SUPPORT

FOR EXTERIOR FLASHING
INSTALLATIONS

/ \
/ \
l, \| 49— CHIMNEY
SEGTIONS
] Fe——aT— p | ==
\ | \
\ / u
\\ /, |/
FIR§STOP SPACER
N 7 ol | | Tty FOR| INTERIOR
Sea——~ INSTALLATIONS | L~ INSTALLATIONS

TEST ENCLOSURE
3/4 INCH (19.1mm) 3/8| INCH (9.5mm)
FLUE-GAS PLYWOOD PLYWOOD

GENERATOR

20 D »tm— 3D =——
‘/TEE BECTION
| |

_F_ - _E _
/ ]

4 FEET
(1.22m)

FLUE-GAS
THERMOCOUPLE
LOCATION

4 FEET

(1.22m) . CHIMNEY SUPPORT

BRACKET

' FLOOR \

S2250A


https://ulnorm.com/api/?name=UL 103 2021.pdf

SEPTEMBER 24, 2021 UL 103 29

17.2.15 When a chimney is intended for both interior and enclosed exterior installations, tests are to be
conducted with the chimney installation producing the highest temperature condition.

17.3 Unenclosed chimney installations (building heating appliance type chimney only)
17.3.1 A chimney is to be tested as illustrated in Figure 17.14 and Figure 17.15 when a roof-jack

assembly is provided. When a roof-jack assembly is not provided, the chimney is to be tested as illustrated
in Figure 17.16.

Figure 17.14

Unenclosed corner installation plan view
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Figure 17.15

Unenclosed corner installation with roof jack
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Figure 17.16

Unenclosed corner installation with firestop
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17.3.2 When tee sections are provided, the chimney is to be tested both as illustrated in Figure 17.17
using the tee sections and as illustrated in Figure 17.15 and Figure 17.16 using straight chimney sections.

17.3.3 The chimney is to terminate 18 feet (5.5 m) above the floor of the test structure unless the design
of the chimney is such that other heights produce higher temperatures. The chimney is to be placed in a
test structure consisting of two 3/4 inch (19 mm) thick plywood walls placed at right angles to each other.
The chimney is to be located in the corner thus formed so as to provide the horizontal clearance specified
by the manufacturer's installation instructions, or at a distance of 18 inches (460 mm), whichever is less.

See Figure 17.14.

Figure 17.17
Unenclosed corner installation with tee and roof jack
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17.3.4 The corner formed by the walls is to be covered by a flat roof constructed of trade size 2- by 8-
inch [nominal 1-1/2 by 7-1/2 inches (38.1 by 191 mm)] joists covered at the ceiling and roof lines with 3/4
inch (19 mm) thick plywood as illustrated in Figure 17.15. Roof joists and headers are to be provided to
form a box section around the chimney where it penetrates the roof and sized to provide a clearance to the
roof-jack assembly.

17.3.5 A chimney that is not provided with a roof-jack assembly is to be installed in a test structure as
illustrated in Figure 17.16. The roof is to be cut away to provide an opening 36 inches (0.9 m) larger in
diameter than the outside diameter of the chimney. The opening is to be closed with 3/8 inch (9.5 mm)
thick noncombustible mineral board, and a 1 inch (25.4 mm) wide annular ventilating opening is to be
provided between the chimney and the mineral board.

17.3.6 The ¢himney is to be connected directly to the flue-gas generator as illustrated in Figure 17.15 —
Figure 17.17.

18 Tempergture Measurement

18.1 Flue-gas temperatures are to be determined for the tests in Sections 19 — 23 by a thermocouple,
such as illustrated by Figure 18.1. The thermocouple is to be located within-the insulated outlet of the flue-
gas generatof as illustrated in Figure 17.11. The thermocouple is to be Type K (chromel-alumel) of 18 — 24
AWG (0.82 —[0.21 mm?) wire with an untwisted welded bare bead juriction not more than 0050 inch (1.27
mm) diameter.

Figure 184

Flue-gas thermocouple and support bracket

Chromel—Alumel Wire

_ _ 2
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\\ 5in.——
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¢
/ 1D°
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"

Q
ID = Internal Diameter of Flue Pipe

$2255

18.2 The flue-gas thermocouple is to be inserted at the center of the insulated generator outlet using the
entry tube parallel to the long generator axis.
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18.3 The gas burner then is to be operated as for the Temperature Test — 1000°F (538°C) Flue Gases,
Section 20, and the dilution air is to be regulated so that the temperature indicated by the center-point flue-
gas thermocouple is 930°F (517°C) above room temperature by using the flue-gas generator input
illustrated in Column 2 of Table 17.1, for the size of chimney being tested.

18.4 The dilution air adjustments for tests described in Sections 19 — 23 are to be set as required to
obtain the specified flue-gas temperatures for the individual test as measured by the thermocouple located
as described in 18.2.

18.5 Temperatures, other than those of flue-gases and metal surfaces, are to be measured using either
Type K (chromel-alumel) or Type J (iron-constantan) thermocouples not larger than 24 AWG (0.21 mm?).
For test enclosure elements in contact with chimney parts, junctions of thermocouples are to be placed on

the chimney ¢
diameter, or w|
the center line

a) Atta
ceilings
and

b) Seclired to wood surfaces by staples placed over the insulated-portion of the wires

The thermoco
flush with the
that point by th

art surfaces, except that at a point or line contact of a spacer not over 1/8 i
dth, thermocouples are to be placed on the test enclosure at points 1/2 inch ("1
of such point or line contact. Thermocouples are to be:

ched to test enclosure elements having a surface adjacent to the.chimney p
or roof areas adjacent to the chimney so as to have 1/2 inch (12.7 mm) of

iple insulation and tip are to be depressed for a length of 1/2 inch into the wo
wood surface at the point of measurement and\held in thermal contact with
e use of flat black pressure-sensitive paper tape. See Figure 18.2.

nch (3.2 mm)
2.7 mm) from

arts and onto
ire exposed;

bd so as to be
he surface at

Figure 18.2

Thermocouple installation methods on wood surfaces
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18.6 Temperatures attained by surfaces of parts of the chimney are to be obtained 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 embedded 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 temperatures. Additional thermocouples are placed at other locations that are in contact with or
subject to radiation from surfaces of the chimney.

S2257

Figure 18.3

Thermocouple installation methods on metal surfaces
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18.7 Ambient temperatures of a zone are to be determined by a shielded thermocouple located centrally
within a vertically oriented 6 inch (152 mm) length of aluminum-painted 2 inch steel pipe (ASME B36.10M)
open at both ends. Ambient temperatures are to be determined by shielded thermocouples located with
reference to the various parts of the chimney, test structure, and flue-gas generator; and by placing the
shield in a manner to avoid direct radiation to the thermocouple.

18.8 For a chimney tested in an enclosure, ambient temperature in Zone A in Figure 17.1 is to be
determined by the average of two such thermocouples located 1 foot (305 mm) below the ceiling and 2
feet (610 mm) away from the right- and left-hand sides of the chimney enclosure. The flue-gas
temperature rise is to be based on the ambient temperature at the level of the flue-gas generator.

18.9 For a chimney tested in an enclosure, the ambient temperature in Zones B, C, and D, above Zone A

in Figure 171

centerline of th

18.10 Fora
be determined

or roof assembply and 1 foot (305 mm) above the roof.

18.11 For a
17.16 is to be
from the rear ||

18.12 For a
thermocouple
roof line.

18.13 For pU
structure, the
Temperatures
and below th
ambient temp
ambient temp

18.14 During
1700°F (927°
Section 23, te
the firing perio|

}

, is to be determined by a thermocouple located 2 feet (610 mm) away
e enclosure and 4 feet (1.2 m) above the floor.

Chimney tested in an enclosure, the ambient temperature in the spac¢ejyabove &
by a thermocouple located 2 feet (610 mm) away from the frontrcenter line o

chimney tested unenclosed, the ambient temperature,intZone A in Figure 1

rom the front

roof line is to
f the chimney

7.14 — Figure

determined by a thermocouple located 6 feet (1.8 m)below the ceiling, 6 inc
vall, and 4 feet (1.2 m) from the chimney surface.

located 4 feet (1.2 m) from the front surfagef the chimney and 1 foot (305 n

rposes of determining temperature-tises on chimney parts, on an enclosure, a
emperatures are to be refereneced to ambient temperatures as determined in
of joists and rafters are to be\referenced to the average of the ambient tempe
joist or rafter area. Temperatures of floor or roof material are to be refe
ratures above the floor or'roof. Temperatures of ceiling material are to be refe
rature below the ceiling.

the Temperature Test — 1400°F (760°C) Flue Gases, Section 21, Tempe
C) Flue Gases, Section 22, and the Temperature Test — 2100°F (1149°C)
mperaturecises are to be based on the ambient or room temperature recordeq
d prescribed for the test.

18.15 Fora

hes (150 mm)

chimney tested unenclosed, the ambient temperature in Zone B is to be defermined by a

m) above the

nd on the test
18.1 — 18.12.
ratures above
renced to the
renced to the

rature Test —
Flue Gases,
at the end of

~himnny dneignnd totake air from the outside of a hnilding to_cool the chimne

/, the ambient

temperature of the space into which the chimney exhausts is to be measured by a thermocouple located
on the same horizontal plane as the opening provided for the admission of outside air, 3 feet (0.9 m) from
the opening. The temperature is to be maintained between 70 and 90°F (21 and 32°C) during all tests for
temperature.

18.16 A minimum number of typical thermocouple locations on wood surfaces is shown in Figure 18.4 —
Figure 18.6. Additional thermocouples are to be used when required because of the construction and
method of installation.

18.17 Thermocouples are to be attached to the wood surfaces of a chimney enclosure without an attic as
shown in Figure 18.4.
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Figure 18.4

Typical thermocouple locations
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Figure 18.5

Typical thermocouple locations
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Figure 18.6

Typical thermocouple locations for attic installations
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18.18 Thermocouples are to be attached to'the wood surfaces of a tall chimney enclosufe as shown in
Figure 18.5.

18.19 Thermocouples are to be attached to the chimney surfaces as shown in Figure 18.4.
19 Thermal|Shock Test
19.1 At the ¢onclusion<f this test, a chimney shall be free of cracks, distortion, or other daigage.

19.2 This tept isito be conducted in all cases prior to conducting the tests covered in Sectigns 20 — 23.

19.3 The test is to be started with the test chimney and the test structure at room temperature. The flue-
gas generator then is to be fired to at least the input specified in Column 1 of Table 17.1, and regulated to
produce flue gases at a temperature of 1630°F (906°C) above room temperature at the flue-gas
thermocouple location illustrated in Figure 17.11. The test is to be continued for 10 minutes, exclusive of
the time taken to attain 1630°F (which shall not exceed 15 minutes), at which time the burner is to be shut
off.

19.4 This test is to be conducted three times, and at the start of the first test the chimney is to be at room
temperature. At the end of each test the chimney is to be allowed to cool to room temperature or to cool for
4 hours, whichever occurs first, before the next trial.

19.5 No temperature readings other than flue-gas temperature are recorded for the tests described in
19.3.
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19.6 At the conclusion of this test, the interior of the chimney is to be visually inspected for cracks,
distortion or other damage to determine compliance with 19.1 by lowering a light throughout its length.

20 Temperature Test — 1000°F (538°C) Flue Gases

20.1 The maximum temperatures on surfaces of the test structure, such as ceilings, enclosures, floors,
and joists, and on surfaces of chimney parts at points of zero clearance to the test structure, shall be not
more than 90°F (50°C) above ambient temperature during the period ending 4-1/2 hours after the start of
the test and not more than 117°F (65°C) above room temperature for any subsequent period when the
flue-gas temperature is maintained as described in 20.3. The temperature on any part of the chimney shall
not exceed the maximum temperature specified for the materials used. See Column 1 of Table 20.1.

Table 20.1
Maximum temperature rises
Maximum rise above room temperature
Column 1 Column 2
Material °F °C °F °C

1. Aluminum alldys —

11100 (29) 330 183 430 239

3003 (3S 430 239 530 294

2014, 2017, 2024, 20522 530 294 630 350
2. Aluminum-cogted steel, heat-resistant type® 1030 572 1275 708
3. Carbon steel-¢oated with Type A19 ceramic 1030 572 1130 628
4. Galvanized stgel® 480 267 630 350
5. Low-carbon sfeel, cast iron® 830 461 930 517
6. Stainless stee] —

Types 302, 303, 304, 321, 347 1235 686 1380 767

Type 316 1200 667 1345 748

Type 309% 1560 867 1705 950

Types 314, 310B 1610 894 1755 975

Type 430 1310 728 1455 808

Type 446 1730 961 1875 1042
@ These and othér alloys.Containing more than 1.0 percent magnesium shall not be used when the reflectivity of thd material is
utilized to reduceg the riskof fire.
b When the reflegtivity 'of aluminum-coated steel is utilized to reduce the risk of fire, the maximum allowable temperpture rise shall
be 830°F (461°Q)

° The specified maximum temperature rise shall apply when the galvanizing is required as a protective coating or when the
reflectivity of the surface is utilized to reduce the risk of fire.

4 The specified maximum temperature rises apply to parts whose malfunction results in the product being incapable of further use.

20.2 The temperature of the flue gases entering the test chimney is to be regulated by varying the
quantity of primary and secondary air induced into the generator when the flue-gas generator is fired at the
specified input. Combustion is to be complete within the combustion chamber of the flue-gas generator.

20.3 The test is to be started with the test chimney and the test structure at room temperature. The flue-
gas generator then is to be fired at the input specified in Column 2 of Table 17.1, and regulated to produce
flue gases at a temperature of 930°F (517°C) above room temperature at the location designated in Figure
17.11. The test is to be continued until equilibrium temperatures are attained on surfaces of the test
chimney parts and the test enclosure.
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21 Temperature Test — 1400°F (760°C) Flue Gases

211 The maximum temperature attained on surfaces of the test structure, such as ceilings, enclosures,
floors, and joists, and on surfaces of the chimney assembly at points of zero clearance to the test
structure, shall be not more than 140°F (78°C) above ambient temperature when the flue-gas temperature
is maintained for 1 hour as described in 21.2. The temperature on any part of the chimney shall not exceed
the maximum temperature specified for the materials used. See Column 2 of Table 20.1.

21.2 After equilibrium temperatures are attained under the test conditions described in 20.3, the flue-gas
generator is to be fired at the input specified in Column 3 of Table 17.1, and regulated to produce flue
gases at a temperature of 1330°F (739°C) above ambient temperature at the location designated in Figure
17.11. The test duration is to be 60 minutes.

22 TemperJture Test — 1700°F (927°C) Flue Gases

221 The maximum temperature attained on the test structure, such as ceilings, ‘enclosurgs, floors, and

joists, and on
not more thar
the flue-gas g

22.2 A chini
accordance w

22.3 The tes
conducted im
chimney and
parts recorde

224 The te
maintained to
operation con
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22.5 Aftere

surfaces of the chimney assembly at points of zero clearance to'the test stru
175°F (97°C) above ambient temperature when tested as described in 22.3
enerator is shut off.

ney shall comply with the requirements specified in\"16.2 and 16.3 after b
ith 22.3 — 22.5.

bt is to be started with the test chimney and the test structure at room tempera
mediately following the Temperature Test<1400°F (760°C) Flue Gases, Secti
est structure are to be allowed to cool below the temperatures of the structur
 during the Temperature Test — 100025 (538°C) Flue Gases, Section 20.

5t conditions for the Temperature Test — 1000°F (538°C) then are to be es
produce flue gas at a temperature of 930°F (517°C) above ambient tempe
tinued until equilibrium temperatures are attained on surfaces of chimney par

nuilibrium temperatures are attained under the test conditions described in 22

the flue-gas

enerator is to be increased to that specified in Column 1 of Table 17.1 an

produce a temperature,0f:1630°F (906°C) above room temperature at the location design
17.11. The te$t is to be~continued for 10 minutes, at which time the flue-gas generatoristo b

23 Tempergture-Test — 2100°F (1149°C) Flue Gases

cture, shall be
— 22.5 or after

eing tested in

ture; or, when
on 21, the test
e and chimney

tablished and
rature and the
ts and the test

14, the input to
d regulated to
ated in Figure
b shut off.

23.1

The maximum temperature attained on the test structure, such as ceilings, enclosures, floors, and

joists, and on surfaces of the chimney assembly at points of zero clearance to the test structure, shall be
not more than 175°F (97°C) above ambient temperature when tested as described in 23.3 — 23.6 or after
the flue-gas generator is shut off.

23.2 A chimney shall comply with the requirements specified in 16.2 and 16.3 after being tested in
accordance with 23.3 — 23.6.

23.3 The testis to be started with the test chimney and the test structure at room temperature.

23.4 The test conditions then are to be established at the inputs shown in Column 2 of Table 17.1, and
maintained to produce flue gas at a temperature of 930°F (517°C) above room temperature as measured
by means of a flue-gas thermocouple as shown in Figure 18.1 and located centrally in the generator. The
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operation is to be continued until equilibrium temperatures are attained on surfaces of chimney parts and
the test structure.

23.5 After equilibrium temperatures are attained under the test conditions described in 23.4, the input to
the flue-gas generator is to be increased to that specified in Column 4 of Table 17.1 and regulated to
produce a temperature of 2030°F (1128°C) above room temperature at the location designated in Figure
17.10 and Figure 17.13. The test period shall be 10 minutes, exclusive of the time taken to reach the
2030°F temperature rise above room temperature (which shall not exceed 15 minutes). At the end of the
test period the flue-gas generator is to be shut off.

23.6 The test specified in 23.5 is to be conducted three times. The first test is to be conducted with the
entire connector pipe uninsulated. The two remaining tests are to be conducted with the full length of the

connector pip
insulation hay|
connector afte]
to the flue-ga
temperature.

24 Positive

24 1
subject to pos
described in 24

24.2 Individu
assembly incg
The diameter
series of chim

24.3 The chi
column (14934
leakage rate is

244 The en
described in §
these exposur
temperatures

4 hours at whi

b insulated with a 3 inch (75 mm) thick layer of ceramic blanket insulatign
ng a K factor of 1.7 at 2000°F (1079°C). The insulation is to be appli€d tg
I equilibrium temperatures are attained as described in 23.5 and prior to)increz
S generator to produce the flue-gas temperature rise of 2030°F1128°C

Pressure Applications Test

A chimpey system intended for installation in positive pressuré applications where t

itive rather than negative or neutral pressure in¢the’ chimney flue shall be
1.2 -24.7.

or equivalent
the chimney
sing the input
above room

ne chimney is
evaluated as

al chimney sections with joints are to be~assembled in a manner that cregtes a straight

rporating a minimum ratio of 50 inches (1270 mm) of seal per cubic foot of s
pf the chimney system tested shall . beat least 40 percent of the maximum d
ney diameters being evaluated.

mney assembly is to have its\ends capped (sealed), then be pressurized to a

paled sample.
ameter of the

60 inch water

L Pa) or the manufacturer's.rated pressure, whichever is greater. If any leakage occurs, the

to be noted.

| caps are to be removed and the chimney assembly is to be subjected to ar
ection 19, Thermal Shock Test. The chimney assembly is not required to be er

exposure as
closed during

es. Followingithe Thermal Shock Test, the chimney assembly is to be subjected to flue gas

consistentwith the Temperature Test, Section 20. This test is to be conducted
Ch timethe gas is to be shut off.

for a period of

245 Followingthe exposure described in 24 4 _the chimney assembly is again to be press!

inch water column (14934 Pa) or the manufacturer's rated pressure, whichever is greater. The length of
time for the pressure to drop 10 inches water column (2489 Pa) is to be noted.

246

based on the following equation.

In which:

426.7(L/ V) <50 ppm

L = Leakage rate determined Ib/hr

V = Volume of test sample, ft*

urized to a 60

If leakage occurs following the temperature testing, the acceptance criteria is to be determined


https://ulnorm.com/api/?name=UL 103 2021.pdf

SEPTEMBER 24, 2021

UL 103

43

(If leakage is quantified in ft° /hr, it is to be converted to Ib/hr by multiplying by 0.075 Ib/ft* air, before
using the above equation.)

24.7 The manufacturer's rated pressure or 60 inch water column (14934 Pa) shall not be shown on the
marking and installation instructions unless the calculated test results comply with the equation shown in

24.6.

25 Draft Test

251

mm) of vertical chimney when tested as described in 25.2 and 25.3.

A chimney shall produce a draft of not less than 0.006 inch (0.15 mm) water column per foot (300

252 The te
Temperature
temperature,
and the seco
temperature,
the chimney i

5t is to be conducted with the chimney erected and prepared for test as ide
Test — 1000°F (538°C) Flue Gases, Section 20. Starting with the~chin
the flue-gas generator is to be fired to at least an input indicated in Column 2
hdary air regulated to produce flue gases at a temperature of 930°F (517°C
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26 \Vertical

26.1

upport Test

An asgembly intended to support the chimney, shall not be damaged nor shall the

attachment tolthe building structure be impaired when tested as described in 26.2.

26.2 The support assembly is to be installedas described in the manufacturer's installati
and in a framework simulating a typicalCinstallation. A section of the chimney is to be

support, and
applied is to k
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27 Strength

he assembly is to be loaded by means of weights or by a machine. The maxin
e equal to four times the load imposed by the heaviest chimney that the supy
ervice. The load is to-be applied for a minimum of 60 minutes.
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) above room

measured at the location in the flue pipe designated in Figure 17°41. The draff at the inlet to

water column
reading at the

security of its

DN instructions
placed on the
um static load
ort is required

27.1 General

27.1.1 A chimney or its parts shall not break, disassemble, or become damaged to the eitent that they
are not capable of being further used as a result of three impacts of a sand bag applied as described in
27.2.1-27.2.4.

27.1.2 Chimney parts shall not break, disassemble, or become damaged to the extent that they are not
capable of being further used when subjected to a longitudinal force of 100 pounds (445 N) applied as
described in 27.3.1 and 27.3.2.

27.1.3 A support for an elbow shall sustain a load equivalent to four times the weight of the longest
chimney section between adjacent supports. See 27.4.1.

27.1.4 A chimney joint of an offset chimney shall sustain a load equivalent to four times the weight of the
vertical portion of the chimney length between the supports applied as described in 27.5.1.
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27.1.5 Chimney parts shall not separate or disengage when subjected to torsional forces exerted by
chimney cleaning brushes as described in 27.6.1.

27.2 Impact test

27.2.1 With reference to the requirements in 27.1.1, the impact is to be applied to an unenclosed
chimney installed as shown in Figure 27.1. Tests shall be conducted on samples of each chimney size.
Each section is to be joined together as specified by the manufacturer. When cemented joints are included
in an assembly, the cement is to be allowed to dry before the test is conducted.

27.2.2 The impact is to be produced by a pendulum consisting of a rope suspending a cloth bag filled
with sand and having the weight as shown in Figure 27.1. The bag is to be formed by tightly drawing up all
sides and corfers of a flat section of canvas around the sand and tying the excess canvas.|The bag is to
have an at-rest position with not more than 1 inch (25.4 mm) distance between the edgge.of the bag and the
surface of the chimney. The point of impact is to be on the same horizontal plane as the center of gravity of
the bag at res}. The distance of swing is to be that required to raise the center of gravity of {he bag to the
elevation spedified in Figure 27.1 above the center of gravity of the bag at its at-rest position.
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Figure 27.1
Strength test
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27.2.3 The length of the pendulum varies, based on the intended of impact.

27.2.4 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 around the axis of the chimney by 90 degrees from the
impact in (b).

27.3 Longitudinal force test

27.3.1  With reference to the requirements in 27.1.2, the longitudinal force is to be applied 'oh a number of
chimney asseilnblies, as required to provide for representative samples of each size of part intended to be
field-joined together. The force is to be exerted on the assembly in a direction tending t6 pullithe assembly
apart. When demented joints are included in an assembly, the cement is to be @llowed to dry before the
test is conducted.

27.3.2 Two qr more companion parts are to be joined in accordance with.the manufacturer's instructions.
A longitudinal [force of 100 pounds (445 N) is to be applied first to th€.flue-gas-conveying caonduit, then to
the outer jackgt or casing.

27.4 Load tgst for chimney elbows

27.4.1 The t¢st to determine compliance with the requirements of 27.1.3 is to be performed as illustrated
in Figure 27.2) Elbows are to be tested using an elbow‘chimney section having the greatest angle from the
vertical specified by the manufacturer and installed directly on the chimney section. A|vertical load,
equivalent to four times the weight of the longest supported section of the chimney that is intended to be
attached to the elbow, is to be applied through the center of gravity of the section. The|load is to be
sustained for § minutes.



https://ulnorm.com/api/?name=UL 103 2021.pdf

SEPTEMBER 24, 2021

UL 103

47

Figure 27.2
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27.6 Chimney joint torsion test

27.6.1 With reference to the requirements in 27.1.5, the torsion is to be applied to a minimum of three
chimney sections of the maximum length, secured to the support assembly. A metal chimney cleaning
brush sized to fit the chimney flue is to be inserted to the midpoint of the top section and turned ten times
to simulate cleaning methods. The chimney parts shall not separate or disengage.

28 Wind Load Test
28.1 General

28.1.1 A roofassembly shall resist, without damage or apening of joints, a load equivalent to 30 pounds
per square fodt (146 kg/m?) of exposed area applied to any surface extending above the roof, when tested
as described in 28.2.1 — 28.2.3.

28.1.2 A latgral support (such as a wall band) for exterior chimney installations shall fesist, without
damage, displacement, separation, or distortion, a load equivalent to 30 pounds per squyare foot (146
kg/m?) of expdsed area applied to any surface when tested as described in 28.3.1.

28.2 Roof agsemblies

28.2.1 The t¢st is to be conducted on the tallest roof assembly representative of each styl¢ furnished by
the manufactyrer. The assembly is to be installed in a flat roof'deck as described in the manufacturer's
installation insfructions.

28.2.2 The projected area of the largest surface of the roof assembly exposed to wind is to be computed
by multiplying the diameter or the widest average dimension of the roof assembly, whichevetr is greater, by
the greatest h¢ight of the assembly measured from the roof to the top of the chimney.

28.2.3 A load equivalent to the product of;the projected area, expressed in square feet, miltiplied by an
assumed wind pressure of 30 pounds per square foot (146 kg/m?) and expressed in poundst-force is to be
applied to the purface of the assembly.in a horizontal direction. When a uniform surface load |s not applied,
the load is to e applied at the middle of the height used to calculate the projected area so that the load is
evenly distributed over the surfaee. See Figure 28.1. The load is to be sustained for 60 minutgs.
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