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INTRODUCTION

1 Scope

1.1 These requirements cover factory-built chimneys intended for venting gas, liquid, and solid-fuel-fired

medium-heat type appliances in which the maximum continuous flue-gas temperatures do not exceed
1800°F (980°C).

1.2 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, and the Uniform Mechanical Code.

1.3 A produ
from those co
or injury to
requirements
product who
requirements
shall be propg
implementatig

2 Compong

2.1
requirements

2.2 A compq

a) Inv
produg

b)Iss

2.3 Acomp
use.

2.4 Specific
capabilities.
temperatures

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

Ct that contains features, characteristics, components, materials, or systems\n
vered by the requirements in this standard, and that involves a risk of fire~ot-of
persons shall be evaluated using appropriate additional component” an
to maintain the level of safety as originally anticipated by the intent of th
be features, characteristics, components, materials, or systems conflict
or provisions of this standard does not comply with this standard. Revision o
sed and adopted in conformance with the methods employed-for developmen
n of this standard.

nts

for that component.

nent is not required to comply with a@pecific requirement that:

blves 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
Buch.components are intended for use only under limited conditions, su
not'exceeding specified limits, and shall be used only under those specific con

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

bmply with the

ponent in the

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

performance
ch as certain
ditions.

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.

5 Glossary

5.1

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

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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5.2 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.

5.3 MEDIUM HEAT APPLIANCE - As used in these requirements, this term is defined in the Standard
for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances, NFPA 211.

CONSTRUCTION
6 Materials

6.1 A chimney part shall be made of noncombustible corrosion-resistant materials Metals shall not be
used in combinations that cause detrimental galvanic action at any location.

—_

6.2 The minimum thickness of sheet metal including any coatings shall comply with Table 6{1

Table 6.1
Minimum thickness of sheet metal
Minimum thickness, sheet mé¢tal
Metals inches (mm)
Aluminum alloys{ (1100, 3003) 0.018 (0.46)
Steel 0.122 (3.10)
Galvanized stee| (G90 coating class) 0.018 (0.46)
Aluminum-coatefd steel [0.40 ounce per square foot (0.12 kg/m?)] 0.018 (0.46)
Stainless steel 0.012 (0.30)

6.3 Aluminum alloys containing more than’1.0 percent magnesium shall not be used when the reflectivity
of the materiallis employed to reduce theJrisk of fire.

6.4 A steel pprt intended to befield-welded shall have a minimum thickness of 0.122 inch (3.10 mm).

6.5 A flue-gas conveying\conduit shall be of refractory materials at least 2 inches (50.8 mm) thick
conforming t¢ the teSt~requirements contained herein. Ceramic materials shall copform to the
requirements ¢f the applicable tests described for the material.

6.6 Other pafts.of a chimney 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 material equivalent
to Types 309, 309S, 310, 310S, 314, and 446 stainless steel having a minimum thickness of 0.020 inch
(0.51 mm).

6.7 An outer casing or other structural part exclusive of the flue-gas-conveying conduit whose
deterioration results in the chimney system collapsing or otherwise increasing the risk of injury to persons
shall be of galvanized steel having a coating Designation G90 (former coating Class 1.25 Commercial) in
Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 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 requirement in ASTM A653, or the equivalent. See Table 6.2.

Exception No. 1: The outer casing or structural part is not required to be of galvanized steel when it is
made of steel 0.104 inch (2.64 mm) thicker than required to be in accordance with the other requirements
contained in this standard.
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Exception No. 2: This requirement does not apply to the flue-gas conveying conduit or other parts in
contact with flue-gases. See 6.5 and 6.6.

Table 6.2
Minimum thickness of outer casing material

Equivalent inside nominal diameter of | Galvanized steel or aluminum-coated Series 300 or 400 stainless steel
chimney steel

inches (mm) inch (mm) inch (mm)

12 or less (305 or less) 0.018 (0.46) 0.012 (0.30)

Over 12 -24 (Over 305 - 610) 0.023 (0.58) 0.016 (0.41)
Over 24 — 36 (Over 610 —914) 0.034 (0.86) 0.026 (0.66)
Over 36 (Over 914) 0.045 (1.14) 0.032 (0.81)

6.8 The weight of zinc coating shall be permitted to be determined by any acceptable method; however,

in case of qu
Method for W
A90. Aluminu

6.9 Therma
accordance w

a) Theg
disch3

b) The
c) The

d) The

estion, the weight of coating shall be established in accordance with the

m-coated steel shall be of Type T1-40 (regular) [0.40 ounce)per square foot (0.

insulation shall comply with the following conditions when the chimne
ith these requirements:
rged to the chimney terminus outside of the building.
insulating material shall remain in thé&lintended position.
thermal conductivity of the insulation shall not increase.

insulation shall not show-evidence of softening, melting, or deterioration.

6.10 Thermal insulation shall net'come into contact with products of combustion.

6.11
does not sag.
temperature t
18°C).

Thermal insulation that-is not self-supporting shall be applied to solid surfaces so tha
An adhesiveror cement used to attach such material shall retain its adhesive q
he adhesive attains when tested in accordance with these requirements and

6.12 A wate

lact ta wattn

eight [Mass] of Coating on Iron and Steel Articles with Zine.or Zinc-Alloy C¢

Standard Test
atings, ASTM
12 kg/m?)].

is tested in

products resulting from the combustion orvolatilization of any combustible binder shall be

the insulation
ualities at any
at 0°F (minus

h or rain when

TCTto—vveTtr

installed as intended.

7 Assembly

7.1

A chimney shall consist of all the essential parts required for the intended installation of a complete

chimney. Each part of the assembly shall be constructed for ready attachment of one to the other without
requiring alteration by the installer, such as by cutting, threading, drilling, welding, or similar tasks.

Exception: An assembly or component part intended to be cut to length or to be fitted by the installer is
provided when means are furnished for joining any altered part to a companion part or assembly. All
fasteners required to complete the assembly shall be provided with the product by the manufacturer.

Drilling shall n

ot occur unless:

a) The drilling operation does not weaken the assembly or penetrate into the flue liner; and
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b) The size of the 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 for 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)Bea

ssembled and shipped from the factory as one unit.

7.3 Each part, such as a chimney-pipe section or length, support element, or roof assembly or jack, shall

be completely

7.4 To comp|
conduit, forme
be preassemtf
formed, includ

7.5 After be
chimney shall
Strength Test,

8 Chimney ¢

8.1 Acapsh

Exception: A
the building dd

8.2 A cap sh
unprotected v
only ventilatio
into such vent

8.3 Acapsh
obstruct flue-g
obstructs the f]

;

Jorl () ) £ 4 el £ n
ASSTITIVICU Dy UIT TTaliuliatidicl at T 1atlury.

y with the requirements of 7.3, a chimney-pipe section comprised of a\flue-g
d insulation or other intermediate assembly, and an outer jacket, whigh ‘are se

ng the joining of all seams.

ng installed in accordance with the manufacturer's or-private labeler's i
be positioned securely and resistant to wind damage. See Vertical Support Te
Section 20; and Wind Load Test, Section 21.

Caps
bl be provided.

thimney that does not incorporate-lunprotected ventilation openings terminat
es not require a cap.

all resist the entrance of-debris and rain into the flue gas conveying conduit
ntilation openings terminating exterior to the building. Protection devices inten
air openings terminating exterior to the building shall resist the entrance of d
lation openings. See'Rain Test, Section 22.

as or cooling-air passages. A cap shall be constructed to resist the accumulati
ue-gas.or cooling-air passages.

as-conveying
parable, shall

led and packaged as one unit. In such cases, each separablg'part shall he completely

hstructions, a
5t, Section 19;

ng exterior to

and into any
ded to protect
ebris and rain

all be constructed so that leaves and debris fallen or blown onto it are not retained so as to

bn of soot that

9 Joints

9.1

tested in accordance with these requirements.

Parts of a chimney shall be joined and secured in a manner so that they do not disengage when

9.2 When screws are employed to join assemblies during installation, the assemblies to be joined shall
provide for use of screws without being punched or drilled, except as referenced in 7.1. When cement is
employed for this purpose, it shall be a quick-setting type. Cement, screws, and instructions shall be
furnished. A screw shall not extend into a flue gas passage.

9.3 A joint shall not retain condensation or permit condensation to flow from the interior to the exterior of
the flue-gas conveying conduit.
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10 Radiation Shields

101
shall:

a) Be an integral part of a roof jack; 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 roof level, of not less than
12 inches (305 mm).

10.2 A radiation shield provided to obtain compliance with the maximum temperature limits of these
requirements for roof structures shall not be employed in a roof or other terminating assembly intended to

be altered in {|

11 Roof Jag

11.1 When |
the entrance
Test, Section
m) above the

12 Support

12.1 Asupp
on a field-con

12.2 A supp
weight impos
19.

PERFORMANCE

13 General

13.1 When
combustible @

13.2 Afterb
Sections 16 —

1c fu::iu' VV; ICT1 auu: I a:tclatiw I ICL{U;I TS ti 1< Di Ilftll 19 Ul IU:Ubdt;UI I Uf t: 1< b; |iciu'.
ks
bf water and debris into the building where the chimney passes through the

2. The height of a roof jack shall be such that the flue-gas exit'is located at |
roof flashing.

Assembly

ort assembly shall be constructed to be installed’on the noncombustible floor
structed noncombustible base.

ort assembly shall sustain, without dafnage or giving way, a load equivalent to
bd upon it by all chimney parts it is\intended to support. See Vertical Suppor

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

bing subjected to the tests for Thermal Shock, Water Shock, and Temperature
18;.as applicable, a chimney shall be capable of being further used.

hstalled in accordance with the manufacturer's instructions, a roof/jack shall protect against

oof. See Rain

past 10 feet (3

bf a building or

four times the
l Test, Section

nperatures on

as specified in

13.3 Test results indicating compliance with the requirement of 13.2 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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e) The reflectivity of a surface has not been impaired when the reflectivity is utilized to reduce the

risk of f

f) Burni

ire.

ng or scaling of metal parts is not evident upon visual observation.

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

13.4 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 binder shall be
discharged to the chimney terminus outside of the building.

b) The
c) The

d) The
malfun

14 Test Installation

14.1
jack is provide
conducted as
manufactured
conformance

14.2 When't
illustrated in F

The general form of a test structure for a chimney is to be-as/llustrated in Figure 14.

nsulating material shall remain in its intended position.
thermal conductivity of the insulating material shall not be increased.

thermal insulation shall not show evidence of softening, melting, or othe
ction or deterioration.

d for use with the chimney, or in Figure 14.2 when a‘roof jack is not provided. T
described in 14.2 — 14.13 on a chimney assembly of each type. When th
in more than one size, tests are to be condugted on as many sizes as requireq
vith these requirements.

gure 14.1 and Figure 14.2, are_toybe conducted with the tee sections installed

in Figure 14.3

r evidence of

1 when a roof
ests are to be
e chimney is
to determine

be sections are provided, tests, in addition to those of straight chimney sections installed as

as illustrated
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Figure 14.1

Corner installation with roof jack

Trade Size 2"x8" Joist

[Nominal 1-1/2"x7-1/2" Roof
(38%191 qg:ii\ ZJONE B | _,/Jock
i ‘ < L
- - N\
N
N\
N\
\
~ 4'(12 m)Min.—— - X" -—:
\
N\
6 ZONE A \
(1.8 m) \
\
N\
N
N\
N\
N
N\
12" 9 i R
(3.7 m) ) D
Flue Gas TC - -
!
2D
[ | |
/

Flue—Gas Generator —

D=Inside diometer of Chimney

—

S2637A

Enclosure shown at specified clearance denoted by "X"
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Figure 14.2

Corner installation without roof jack

18"
ZONE B _|(457 mm)
1"(25.4 mm) ——|—— —|
L L L L Ll VAV AvAe4
N
Gypsum Wallboaord or :
Mineral Board Insulation \
\
=— 4’ (1.2m) Min. —=  o— X" —=N
q
6' \
q
(1.8m) ZONE A \
q
N
N
N
‘ N
{
12' D
(3.7m) Flue Gas TC —= — - T
20
i ~ T}t
- Flue—Gas Generator /

D = Inside diameter of Chimney

S 26388

Enclosure shown at specified clearance denoted by "X"
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Figure 14.3

Corner installation with tee and roof jack

Trade Size 2"x8" Joist

Nominal 1-1/2"x7-1/2" Roof

(38x191mm) Jock
ZONE B

1\_(_L( 2727

12 ZONE A
(3.7m)

Flue—Gas
Generator

D=Inside diometer
of chimney

- 4'(1.2) Min. —=  [==0X" =

= 2D -| D |-
@ ~ISection

Flue Gas TC

VZZ 777777717777 7777777777777 7777777777777

S2639A

Enclosure shown at specified clearance denoted by "X"
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14.3 The test structure is to be erected within a room that is free of drafts, and the chimney is to exhaust
into the same space or into a space freely communicating with that from which the combustion air is taken.
The room is to be such that during any one test the room temperature does not increase more than 20°F
(11.1°C) above the room temperature at the beginning of the test.

14.4 When a chimney is constructed for taking air from an occupied space and exhausting such air to the
outside of a building to cool the chimney, all the openings in the parts as assembled, intended to provide
such air flow and which are within an occupied space of the building, are to be closed during the tests.

14.5 When a chimney is constructed for taking air from the outside of a building to cool the chimney, the
test arrangement is to provide means for maintaining the temperature of such air between 70 and 90°F (21
and 32°C).

14.6 The test chimney is to consist of a vertical assembly composed of standard chimney sections and
other furnishgd parts erected according to the manufacturer's installation instrtictions| Other parts
constituting fupctional parts of the chimney are to be used in the test.

14.7 A gas-fired flue-gas generator as illustrated in Figure 14.4 is to be used.to supply flug gases to the
chimney beind tested. The generator is to produce flue gases at the specified test temperatures when fired
at the test inpJt specified in Table 15.1.

Figure 14.4

Flue-gas generator

| ]
\\ N /,
e ST —— S

AIR_SHUTTER DETAIL

REAR END VIEW

THERMOCOUPLE I
LOCATION 7 _—
NONSCOMBUSTIBLE INSULATION ~ | 7
(K=0:525 at 500°F mean) A 0
STAINLESS STEEL \T
2 INCHES OR ALUMINUM JACKET
£50-Brrrmmy
\ / |

BURNER MOUNT, = 1 1 ! P
N [T L t |
L] T |

[
3/8 D_-I S0 AIR SHUTTER

S2034A

14.8 A premix 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 complete within
the horizontal straight length of the flue-gas generator combustion chamber. The insulated flue-gas
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generator outlet is to be connected to the inlet of the test chimney by means of a stainless steel pipe
having a diameter equivalent to that of the chimney inlet. The connection is to be made so as to provide an
uninsulated flue-gas passage length equivalent to four chimney diameters along the pipe center line from
the generator outlet to the point of entry into the chimney when located vertically, or three chimney
diameters along the pipe center line from the generator outlet to the point of entry into the chimney when
located horizontally for through-the-wall arrangements.

14.9 The test chimney is to terminate 18 feet (5.5 m) above the floor of the test structure unless the
construction of the chimney is such that other heights do not comply with the requirements in this
standard, in which case the other heights are to be the chimney termination point. The chimney is to be
placed in a test structure consisting of two 3/4 inch (19.1 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 spdcified by the manuiacturer's installation instructions, and not more than 24 inches (610 mm).

See Figure 14.5.

Figure 14.5

Corner installation plan view

Corner Enclosure
3/47(19.1mm) Plywood

l
’—— 4(1.2m) Min. 4—‘ %
[ ©
Flue—Gas Generator "‘X“_—
4’ Min.
(1.2m)
S2640 g

Enclosure shown at specified clearance denoted by "X"

14.10 The corner formed by the walls is to be covered by a flat roof made up with nominal 2- by 8-inch
joists (1-1/2 by 7-1/2 inch) (38 by 191 mm) covered at the ceiling and roof lines with 3/4 inch (19.1 mm)
thick plywood. 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 zero clearance to the roof-jack assembly. See Figure 14.1 and

Figure 14.5.

14.11 A chimney that is not provided with a roof jack assembly and that is intended for installation with a
ventilating thimble constructed and installed in accordance with nationally recognized codes as required
for a metal chimney, see 1.2, is to be installed in a similar fashion as specified in 14.9 and 14.10, except
the roof is to consist of one thickness of 3/4 inch (19.1 mm) plywood. The roof is to be cut away to provide
an opening 36 inches (914 mm) larger in diameter than the outside diameter of the chimney, the opening
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closed with noncombustible material having a 3/8 inch (9.5 mm) minimum thickness, and a 1 inch (25.4
mm) wide annular ventilation opening provided between the chimney and the noncombustible materials.
For this test arrangement, temperatures are not to be recorded on the plywood roof. See Figure 14.2.

14.12 All joints and openings between parts of the assembly contacting the enclosure and in the test
enclosure are to be sealed with paper masking tape unless otherwise indicated.

14.13 The chimney is to be connected directly to the flue-gas generator as illustrated in Figure 14.1 —
Figure 14.3.

15 Temperature Measurement

15.1 Flue-gas temperatures are to be determined for the tests for Thermal Shock, Watgr Shock, and
Temperature gs specified in Sections 16 — 18 by a thermocouple, such as illustrated by Figure 15.1. The
thermocouple |is to be located within the insulated outlet of the flue-gas generator as|jliustrated in Figure
14.4. The therfnocouple is to be Type K (chromel-alumel) of 18 — 24 AWG (0.82.~'@:21 mm?) wire with an
untwisted welded bare bead junction not more than 0.050 inch (1.27 mm) diaméter:

Figure 15.1

Flue-gas thermocouple and support-bracket

Chromel—Alumel ire
18-24 AWG (0.82-0.21mm%) /

Two—Hole Porcelain in
Stainless Steel \Tube 7

0.05 in. (1.27mm)
Mox. Diom. Bead 7

NONN SN AN NNANN

1 L4 1

g ¢ —0

\

1

=in.—=

2
(12.7mm)

SON SN NNANNN

]
ID = Internal Diometer of Flue Pipe

S22b56

15.2 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.

15.3 The gas burner then is to be operated as for the Temperature Test — 1800°F (980°C) Flue Gases,
Section 18, and the dilution air is to be regulated so that the temperature indicated by the center-point flue-
gas thermocouple is 1730°F (960°C) above room temperature by using the burner input specified in
Column 2 of Table 15.1 for the size of chimney being tested.
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Table 15.1
Flue gas generator inputs

Equivalent nominal diameter of
chimney Input to flue-gas generator btu per hour (kW)
inches (mm) Column 1 Column 2
10 (254) 312,900 (97) 281,100 (82)
12 (305) 460,200 (135) 413,400 (121)
16 (406) 809,900 (237) 727,500 (213)
18 (457) 1,035,400 (303) 930,100 (273)
20 (508) 1,265,500 (371) 1,136,800 (333)
24 (610) 1,840,800 (540) 1,653,600 (485)
30 (762) 2,876,200 (843) 2,583,700 (757)
36 (914) 4,141,800 (1214) 3,720,600 (1091)

15.4 The dijution air adjustments for tests for Thermal Shock, Water:Shock, and Tgmperature as
described in $ections 16 — 18 are to be set as required to obtain the specified flue-gas templerature for the
individual tesfs as measured by the thermocouple located as describedn 15.3.

15.5 Temperatures, other than those of flue-gases and metal surfaces, are to be measured using either
Type K (chrotnel-alumel) or Type J (iron-constantan) thermocouples not larger than 24 AWG (0.21 mm?).
For test enclgsure elements in contact with the chimney, junctions of thermocouples are tq be placed on
the chimney [surfaces, except that at a point or line.gontact 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 mm) from
the center ling of such point or line contact. Thermogouples are to be:

a) Attgched to test enclosure elementschaving a surface adjacent to the chimney anfl onto ceilings
or roofl areas adjacent to the chimney so as to have 1/2 inch (12.7 mm) of wire exposgd; and

b) Sedured to wood surfaces by staples placed over the insulated portion of the wiresd.

The thermocquple insulation apdtip are to be depressed for a length of 1/2 inch (12.7 mm) into the wood
so as to be ﬂlfsh with the wabd-surface at the point of measurement and held in thermal cpntact with the
surface at thaf point by the‘use of flat black pressure-sensitive paper tape. See Figure 15.2.
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Figure 15.2
Thermocouple installation methods on wood surfaces
1/2inch ,
/ 0.05 inch (1.3mm) Max. Diameter Bead.
Staple (12.7mm) Pressure Sensitive Paper Tape
f/l Twists,
aximum
A A
Pressure Sensitive Paper Tape
/4 inch (6/3mm
. 1/4 inch / ( )
1/2inch
(6.3mm) od in Contat
" |th Wood Surface
A
[ I
[ I A q @
0,05 inch (1.3mm) Staple
ax. Diameter Bead,
Two Twists, Moximum
52256 Staple Over Tape SECTION A-A
15.6 Temperptures attained by surfaces of“parts of the chimney are to be obtained |by means of
thermocouple$ applied to the parts. Thermiocouples are to be attached to metal surfaces by $crews, rivets,
silver soldering, brazing, or welding ofithe tip to the metal surface. See Figure 15.3. Thermdcouples to be
attached to surfaces of nonmetallic.or-nonwood parts are to have junctions and at least 1 irjch (25.4 mm)
of the lead wires imbedded flush-with the surface of the material. Furnace cement is to be smoothed over
such indentatipns to maintainthermal contact. Such thermocouples are to be located at ppints attaining
maximum tempperatures. Additional thermocouples are to be placed at other locations that pre in contact
with or subject to radiation_from surfaces of the chimney.
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Figure 15.3

Thermocouple installation methods on metal surfaces
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15.7 The room or ambient temperature is to be determined by a shielded thermocouple located centrally
within a vertically oriented 6 inch (152.4 mm) length of aluminum-painted 2 inch steel pipe (ANSI B36.10)
open at both ends. The shielded thermocouple is to be located 4 feet (1.2 m) horizontally from the chimney
at the elevation of the horizontal axis of the flue-gas generator. The shield is to be placed in a manner to
avoid direct radiation to the thermocouple.

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

16 Thermal Shock Test

16.1 At the cpnclusion of this test, a chimney shall be free of cracks, distortion, or other’damage.

16.2 This teq

Shock Test, ar

16.3 The tes|
gas generator
flue gases at

t is to be conducted in all cases prior to conducting the tests covered in Secti
d 18, Temperature Test — 1800°F (980°C) Flue Gases.

L is to be started with the test chimney and the test structure at room tempera

b temperature of 1930°F (1072°C) above room témperature at the flue-gas

location illustrated in Figure 14.1 — Figure 14.3. The test is to be continued for 30 minutes, e

time taken to &
shut off.

16.4 This teg
temperature. /
4 hours, which

16.5 No tem
described in 11

16.6 At the
distortion, or o

ttain 1930°F (1072°C) (which shall not exceed\15 minutes), at which time the |

t is to be conducted three times, and@t the start of the first test the chimney is
t the end of each test the chimney-is to be allowed to cool to room temperaturg
ever occurs first, before the next'trial.

perature readings other-than the flue-gas temperature shall be recorded
5.3.

ther damage ¢o determine compliance with 16.1 by lowering a light throughout

17 Water Shock Test

17.1 Followi

bns 17, Water

ure. The flue-

then is to be fired at the input specified in Column 1 of\Table 15.1, and regulated to produce

thermocouple
clusive of the
burner is to be

to be at room
e or to cool for

for the tests

conclusion of this_test, the interior of the chimney is to be visually inspect¢d for cracks,

its length.

temperature,

g.the Thermal Shock Test, Section 16, and starting with the chimney at room
a coarse spra?ﬁwmﬁrmm-mym—mrnwmmmmeWRd by use of a

water spray nozzle, positioned in the center of the chimney at the outlet and so adjusted that the water
spray strikes the walls of the flue-gas conduit and runs down inside the chimney. The nozzle is to be
periodically lowered into the chimney to provide for complete wetting of all the wall surfaces.

17.2 The chimney is to be sprayed with water for 3 hours, at which time the water spray is to be shut off
and the chimney is then to be immediately fired under the conditions described for the Temperature Test —
1800°F (980°C) Flue Gases, Section 18. The firing is to continue under these conditions for 3 hours, at
which time the burner is to be shut off. The interior of the chimney is then to be immediately sprayed with a
course spray of water adjusted so that the water is confined to the inside of the chimney and otherwise as
described in 17.1. Spraying is to be continued for 1/2 hour.
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18 Temperature Test — 1800°F (980°C) Flue Gases

18.1  The maximum temperatures on surfaces of the test structure walls, ceiling, roof, and rafters, and on
surfaces of chimney parts at points of zero clearance to the test structure shall not be more than 117°F
(65°C) above room temperature throughout the test when the flue-gas temperature is maintained as
described in 18.2. The temperature of any part of the chimney shall not exceed the maximum temperature
specified for the materials used. See Table 18.1.

Table 18.1
Maximum temperature rises for some materials

(The inclusionfofatemperature HimitforamatertaHimthistable s ot indicative of theacceptabiiity of thenaterial when it
does not otherwise conform to these requirements.)
Maximum rise abpve room
temperatufe?
Material °F °C

Low-carbon stefl, cast iron® 830 461
Aluminum alloy$ —

1100 (2S) 330 183

3003 (3S) 430 239

2014, 2017, 024, 5052° 530 294
Aluminum-coatéd steel, heat-resistant type® 1030 572
Stainless steel 1

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

Type 316 1200 667

Type 309S 1560 867

Types 310, 310B 1610 894

Type 430 1310 728

Type 446 1730 961
Galvanized stegl® 480 267
Carbon steel-cqated with Type A19 ceramic 1030 572
@ The specified maximum temperature rises apply to parts whose deterioration causes the chimney to be unusablg for further use.
® These and other alloys gontaining more than 1.0 percent magnesium shall not be used when the reflectivity of thp material is
utilized to reduge the risk offire.
¢ When the refldctivity of aluminum-coated steel is utilized to reduce the risk of fire, the maximum allowable tempefature rise shall
be 830°F (461°C).

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

18.2 The test is to be started with the test chimney and the test structure at room temperature. The flue-
gas generator is to be fired at the input given in Column 2 of Table 15.1 and regulated to produce flue
gases at a temperature of 1730°F (980°C) above room temperature at the location designated in Figure
14.1 — Figure 14.3.

18.3 The test for compliance with the requirements of 18.1 is to be continued until equilibrium
temperatures are attained on surfaces of the test chimney parts and the test structure.

18.4 After being tested in accordance with the tests for Thermal Shock, Water Shock, and Temperature
as covered in Sections 16 — 18, a chimney shall be capable of being further used.
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19 Vertical Support Test

19.1  An assembly intended to support the chimney shall not be damaged nor shall the security of its
attachment to the building structure be impaired when tested as described in 19.2 and 19.3.

19.2 The support assembly is to be installed as described in the manufacturer's installation instructions
and in a framework simulating a typical installation. A section of the chimney 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 chimney that the support is required
to sustain in service. The load is to be applied for a minimum of 60 minutes.

19.3 Assemblies incorporating refractory, cementitious, or other nonmetallic materials as load-bearing

members are [to be tested following exposure to the conditions of the tests for Thermal

Shock, and Temperature as specified in Sections 16 — 18. In addition, the test load is to-be,in

percent to co
20 Strength
201

20.1.1
are not capab
20.2.1 - 20.2.4
20.1.2 Chim

capable of be
described in 2

:

General

ensate for usual variation in such materials.

Test

A chimney or its parts shall not break, disassemble, or be€Come damaged to the e

e of being further used as a result of three impacts of a sand bag applied a
.

ney parts shall not break, disassemble, orbecome damaged to the extent tha
ng further used when subjected to a longitudinal force of 100 pounds (445
D.3.1 and 20.3.2.

20.2 Impact

20.2.1 With
chimney insta

Each section i
in an assembl

test

reference to the requiréments in 20.1.1, the impact is to be applied to a
led as shown in Figure 20.1. Tests are to be conducted on samples of each
5 to be joined together as specified by the manufacturer. When cemented joint
, the cement is/to-be allowed to dry before the test is conducted.

Shock, Water
creased by 15

tent that they
5 described in

t they are not
N) applied as

h unenclosed
chimney size.
5 are included
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Figure 20.1
Strength test
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20.2.2 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 20.1. The bag is to be formed by tightly drawing up all
sides and corners 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 edge 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 rest. The distance of swing is to be that required to raise the center of gravity of the bag to the

elevation specified in Figure 20.1 above the center of gravity of the bag at its at-rest position.

20.2.3 The length of the pendulum varies, based on the intended point of impact.

20.2.4 The three impacts are to be made successively at the following points:

a) At th
b) Atth

c) At th
impact

€ level of a joint,
e level halfway above the first joint tested and the next joint, and

e same level as in (b), and rotated around the axis of the chimney-by 90 deg
in (b).

20.3 Longitudinal force test

20.3.1 With

eference to the requirements in 20.1.2, the longitudinal force is to be applied o

chimney asseinblies, as required to provide for representative samples of each size of part i
field-joined together. The force is to be exerted on the assembly-in a direction tending to pull

apart. When
test is conduc

20.3.2 Twod
A longitudinal
the outer jacke

mented joints are included in an assembly,, the cement is to be allowed to
d.

r more companion parts are to be joined in accordance with the manufacturer'
force of 100 pounds (445 N) is to.be applied first to the flue-gas-conveying cq
t or casing.

21 Wind Load Test

211

2111 Aroo
per square fog

General

assembly shall resist, without damage or opening of joints, a load equivalent
t (146 kg/m?) of exposed area applied to any surface extending above the roo

rees from the

n a number of
htended to be
the assembly
iry before the

5 instructions.
nduit, then to

to 30 pounds
, when tested

as described in 21.2:4.-21.2.3.

21.1.2 A latgralsupport (such as a wall band) for exterior chimney installations shall fesist, without
damage, displacement, separation, or distortion, a load equivalent to 30 pounds per square foot (146
kg/m?) of exposed area applied to any surface when tested as described in 21.3.1.

21.2 Roof assemblies

21.2.1 The test is to be conducted on the tallest roof assembly representative of each style furnished by
the manufacturer. The assembly is to be installed in a flat roof deck as described in the manufacturer's
installation instructions.

21.2.2 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, whichever is greater, by
the greatest height of the assembly measured from the roof to the top of the chimney.
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21.2.3 A load equivalent to the product of the projected area, expressed in square feet, multiplied by an
assumed wind pressure of 30 pounds per square foot (146 kg/m?) and expressed in pounds-force is to be
applied to the surface of the assembly in a horizontal direction. When a uniform surface load is not able to
be applied, the load is to be applied at the middle of the height used to calculate the projected area so that
the load is evenly distributed over the largest surface. See Figure 21.1. The load is to be sustained for 60
minutes.
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Figure 21.1

Wind load test on roof assembly
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21.3 Lateral supports

21.3.1 For a chimney intended for an exposed exterior installation, this test is to be conducted on an
assembly consisting of one or more chimney sections installed with two lateral supports spaced at the
maximum distance specified by the manufacturer and mounted on a 3/4 inch (19 mm) thick plywood
vertical surface. The projected area of the largest surface of the chimney between the supports, and
exposed to the wind, is to be calculated in square feet. A load equivalent to the product of the projected
area, expressed in square feet, multiplied by 30 pounds per square foot (146 kg/m?) and expressed in
pounds-force is to be applied in a horizontal direction as illustrated in Figure 21.2. The load is to be
sustained for 60 minutes.



https://ulnorm.com/api/?name=UL 959 2024.pdf

28 UL 959 APRIL 3, 2024

Figure 21.2

Wind load test for chimneys intended for exposed exterior installation
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