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INTRODUCTION

1 Scope

1.1

These requirements cover factory-built fireplaces, including the fire chamber, chimney, roof

assembly, and other related parts that are entirely factory-made and that are intended for unit assembly in

the field.

1.2 These requirements cover factory-built fireplaces having a fire chamber intended to be operated
either open to a room or, when equipped with doors, operated with the doors either open or closed.

1.3 These requirements cover factory-built fireplaces intended for use with either solid

wood or coal

fuels.

1.4 The fact

pry-built fireplaces covered by these requirements are intended for installation

in accordance

with the Natipnal Fire Protection Association Standard for Chimneys, Fireplaces; Vents and Solid-Fuel

Burning Appli
1.5 As cove
is intended fo
Air Heating ar

1.6 These

fireplaces, rated at 600 volts or less, and intended to be-employed in specified locations

with the Natio

1.7 The chir

hnces, NFPA 211, the International Mechanical Code, and the Uniferm Mechar

red by these requirements, an air duct system portion of a‘circulating warm ai
I installation in accordance with the National Fire Protection Association Stan
d Air Conditioning Systems, NFPA 90B.

fequirements also cover fixed blowers, and. other electrical accessories f

hal Electrical Code, NFPA 70.

hneys for factory-built fireplaces covered by these requirements comply with e

ical Code.

type fireplace
dard for Warm

br factory-built
in accordance

ither a 1700°F

(927°C) flue-gas temperature test or a 2100°E. (1149°C) flue-gas temperature test, at the manufacturer's

option.

1.8 A produ
from those co
injury to per
requirements
maintained. A
specific requi
Where appro
methods emp

Ct that contains features{ characteristics, components, materials, or systems n
vered by the requiremeénts in this Standard, and that involves a risk of fire, ele
sons shall be eyvaluated using the appropriate additional component an
to determine thatthe level of safety as originally anticipated by the intent of

product whese features, characteristics, components, materials, or systen
rements on provisions of this Standard shall not be judged to comply with
briate,_fevision of requirements shall be proposed and adopted in conform
oyed:for development, revision, and implementation of this Standard.

ew or different
ctric shock, or
] end-product
is Standard is
s conflict with
this Standard.
ance with the

2 Glossary

2.1

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

2.2 CIRCULATING WARM AIR-DUCTED TYPE FIREPLACE - A fireplace having a convection type air
duct system attached to the fire chamber so that heated air is directed to areas or locations other than
directly in front of or above the fire chamber opening.

2.3 COMBUSTIBLE MATERIAL, NONCOMBUSTIBLE MATERIAL — As used in these requirements,
these terms are defined in the Standard Glossary of Terms Relating to Chimneys, Vents, and Heat-
Producing Appliances, NFPA No. 97M.

2.4 CONVECTION SYSTEM — An air heating system through which air is circulated by convection. It
relies upon an integral fan or blower.
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2.5 HEARTH - The floor area within the fire chamber of a fireplace upon which the fire is built.

2.6 HEARTH EXTENSION — The noncombustible surfacing applied to the exposed combustible floor
area external to the hearth, as specified in the installation instructions.

3 Compone
3.1 General

3.1.1

nts

A component of a product covered by this standard shall:

a) Comply with the requirements for that component as indicated in 3.2 — 3.12;

b) Be U

c)Beu
d) Add
e) Not
Note — Specific ¢

intended for use
under those speci

Exception No,
specific comp(

a) Invg
produc

b) Is sy

c) Is sq
used w

Exception No.
3.12 is accept

a) The

b) The

sed in accordance with its rating(s) established for the intended conditions of-(
sed within its established use limitations or conditions of acceptability;
tionally comply with the applicable requirements of this end product standard;

contain mercury.

mponents are incomplete in construction features or restricted in‘performance capabilities. Such
nly under limited conditions, such as certain temperatures not’éxeéeding specified limits, and s|
fic conditions.

1: A component of a product covered bythis standard is not required to
bnent requirement that:

lves a feature or characteristic notirequired in the application of the com
ty

perseded by a requirement inthis standard, or

parately investigated when forming part of another component, provided the
ithin its established.ratings and limitations.

and

components are
hall be used only

comply with a

ponent in the

component is

2: A component complying with a UL component standard other than those|cited in 3.2 —
hble if:

component also complies with the applicable component standard of 3.2 — 3.1@; or
component standard:

1) Is compatible with the ampacity and overcurrent protection requirements NFPA 70,

where appropriate;

2) Considers long-term thermal properties of polymeric insulating materials i

n accordance

with the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B, and

3) Any use limitations of the other component standard is identified and

appropriately

accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component

standard may assume user expertise not common in household applications.

3.1.2 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
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thereof, shall comply additionally with the requirements of the applicable UL standard(s) that cover devices
that provide those functions.

Exception: Where these other functions are not required for the application and not identified as part of
markings, instructions, or packaging for the appliance, the additional component standard(s) need not be
applied.

3.1.3 A component not anticipated by the requirements of this standard, not specifically covered by the
component standards of 3.2 — 3.12, and that involves a potential risk of electric shock, fire, or personal
injury, shall be additionally investigated in accordance with the applicable UL standard, and shall comply

with 3.1.1 (b) —

(d).

3.1.4 With
performance
anticipates ng

3.2 Attachment plugs, receptacles, connectors, and terminals

3.2.1 Attach
comply with th

Exception No
covered unde
not comply w

Exception NG
processing on
of Circuits, a
Appliance Wi

3.2.2 Quick
conductors, h
in), intended
Quick-Conne

Exception No
out, insertionA

regard to a component being additionally investigated, reference to censtruction and

requirements in another UL end product standard is appropriate where
rmal and abnormal use conditions consistent with the application of this|Stand

ment plugs, receptacles, appliance couplers, appliance inlets<(motor attachmg
e Standard for Attachment Plugs and Receptacles, UL 498.

1: Attachment plugs and appliance couplers integral to cord sets or power sy
I the requirements of the Standard for Cord Sets.and Power-Supply Cords, UL
th UL 498.

. 2: Plugs, receptacles, connectors,.and terminals for specialty applicatia
communications) and located in a low=voltage circuit, complying with Section
nd not involving the risk of fire or-personal injury need not comply with thg
ing Material, UL 758.

connect terminals, both(cennectors and tabs, for use with one or two 22 — 1
aving nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2

that standard
ard.

nt plugs) shall

pply cords are
817 and need

ns (e.g. data
10, Separation
b Standard for

AWG copper
P05, and 0.250

for internal wiring_eennections in appliances shall comply with the Standard for Electrical

bt Terminals, UL-310.

1. Othensizes of quick-connect terminals shall be investigated with resped
withdrawal, temperature rise, and all tests shall be conducted in accordance wj

Exception Nd

t to crimp pull
fth UL 310.

2y Plugs, receptacles, connectors, and terminals for specialty applicatid

ns (e.g. data

processing o

COMmTIarications) amnd focated irma fow-volitage circuit, complying wittr-Section

40, Separation

of Circuits, and not involving the risk of fire or personal injury need not comply with the Standard for
Appliance Wiring Material, UL 758.

3.2.3 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B.

Exception: Plugs, receptacles, connectors, and terminals for specialty applications (e.g. data processing
or communications) and located in a low-voltage circuit, complying with Section 40, Separation of Circuits,
and not involving the risk of fire or personal injury need not comply with the Standard for Appliance Wiring
Material, UL 758.

3.2.4 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.
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Exception: Plugs, receptacles, connectors, and terminals for specialty applications (e.g. data processing
or communications) and located in a low-voltage circuit, complying with Section 40, Separation of Circuits,
and not involving the risk of fire or personal injury need not comply with the Standard for Appliance Wiring
Material, UL 758.

3.2.5 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

Exception: Plugs, receptacles, connectors, and terminals for specialty applications (e.g. data processing
or communications) and located in a low-voltage circuit, complying with Section 40, Separation of Circuits,
and not involving the risk of fire or personal injury need not comply with the Standard for Appliance Wiring

Material, UL 7

3.2.6 Termin
suitably rated

Exception No.
10569 if the p4d
Internal Wiring

Exception No
processing or
of Circuits, ar
Appliance Wir

3.2.7 Femal
that may be u
the specific ty
coupler that ¢
when tested w

Exception: Pl
or communica
and not involv
Material, UL 7

3.3 Boxesa

b8.

bl blocks shall comply with the Standard for Terminal Blocks, UL 1059and, if
or field wiring.

1: A fabricated parts performing the function of a terminal bleck need not c(
rt complies with the requirements of Section 35, Field Supply Connections
- and Section 43, Insulating Materials.

2: Plugs, receptacles, connectors, and terminals“for specialty applicatio
communications) and located in a low-voltage circuit, complying with Section 4
d not involving the risk of fire or personal injury need not comply with the
ng Material, UL 758.

b devices (such as receptacles, appliance couplers, and connectors) that ars
5ed, to interrupt current in the end-product, shall be suitably rated for current
pe of load, when evaluated with-its mating plug or connector. For example,
hn be used to interrupt the current of a motor load shall have a suitable hors
ith its mating plug.

gs, receptacles, cennectors, and terminals for specialty applications (e.g. da
tions) and located_in a low-voltage circuit, complying with Section 40, Separat
ng the risk of fire’or personal injury need not comply with the Standard for Ap,
b8.

hd raceways

bpplicable, be

mply with UL
. Section 39,

ns (e.g. data
10, Separation
Standard for

b intended, or
nterruption of
an appliance
epower rating

ta processing
on of Circuits,
bliance Wiring

nnnnnnnn o and £ aof tha

3.3.1

1 Lhaow ad th
Electrical-bexes—and-the

ad pahinea 2 TV~ TSP~ LAV
aSSOUTIaC U OOSTITIgS artd— iy S, arnd1ractway s, UT U Iicty o

s specified in

Chapter 3 of NFPA 70 and that comply with the relevant UL standard (such as UL 514A, UL 514C, UL

514D) and 3.1

are considered to fulfill the requirements of this Standard.

Exception: Enclosures complying with Section 34, Enclosure, of this end product standard is considered to

meet the inten

t of this requirement.

3.4 Capacitors and filters

3.4.1

The component requirements for a capacitor are not specified. A capacitor complying with the

Standard for Capacitors, UL 810, is considered to fulfill the requirements of 17.1.

3.4.2 Electromagnetic interference filters with integral enclosures that comply with the Standard for
Electromagnetic Interference Filters, UL 1283, are considered to fulfill the requirements of 17.1.
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Exception: A capacitor that complies with Section 42, Capacitors, of this end product standard is
considered to meet the intent of this requirement.

3.5 Controls
3.5.1 General

3.5.1.1 Auxiliary controls shall be evaluated using the applicable requirements of this end product
standard.

3.5.1.2 Operating (regulating) controls shall be evaluated using the applicable component standard
requirements ified | =355 i i i ified i s end product
standard. Operating controls that rely upon software for the normal operation of the end\product where
deviation or drift of the control may result in a hazard, such as a speed control unexpected|y changing its
output, shall djomply with the:

a) Stapdard for Tests for Safety-Related Controls Employing Solid-State’ Devices| UL 991; and
Standard for Software in Programmable Components, UL 1998; or

b) Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requitrements, UL 60730-1.

3.5.1.3 Protective (limiting) controls shall be evaluated wwsing the applicable compopent standard
requirements|specified in 3.5.2.2.

3.5.2 Electromechanical and electronic controls

3.5.2.1  An gperating (regulating) control, otherthan as specified in 3.5.3 — 3.5.5, shall comply with the:
a) Standard for Solid-State Controls for’/Appliances, UL 244A,
b) Stapdard for Temperature-Indicating and -Regulating Equipment, UL 873; or

c) Stapdard for Automatic\Electrical Controls for Household and Similar Use; Part 1: General
Requifements, UL 60730-1.

3.5.2.2 Protective (limiting) controls shall comply with the Standard for Limit Controls, UL 353.

3.5.3 Motorjand speed controls

3.5.3.1 A confrol'used 1o start, stop, regulate or control the speed of a motor shall comply with the:
a) Standard for Solid-State Controls for Appliances, UL 244A;
b) Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
c¢) Standard for Industrial Control Equipment, UL 508;

d) Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements
— Electrical, Thermal and Energy, UL 61800-5-1; or

e) Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.
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3.5.4 Temperature controls

3.5.4.1

A temperature control shall comply with the:

a) Standard for Solid-State Controls for Appliances, UL 244A,;

b) Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

c) Stan

dard for Industrial Control Equipment, UL 508; or

d) Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1 and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Temperature Sensing Controls, UL 60730-2-9.

3.54.2 Aten
(NTC) thermisg|
the Standard f]

3543 A
Application Gy

3.5.5 Timer
3.5.51 Atim

a) Stan

b) Stapdard for Automatic Electrical Controls for Household and Similar Use; P3

Requir
Similar|

3.6 Cords, dables, and internal wiring

3.6.1 A cord

Cords, UL 817.

3.6.2 Flexibl
Flexible cord
power supply

perature sensing positive temperature coefficient (PTC) or negative temperat
tor, that performs the same function as an operating or protective control sha
br Thermistor-Type Devices, UL 1434.

ermal cutoff shall comply with the Standard for Thermal:Links — Requ
ide, UL 60691.

controls

er control shall comply with the:

dard for Solid-State Controls for Appliances, UL 244A; or

bments, UL 60730-1 and the Standard for Automatic Electrical Controls for H
Use; Part 2: Particular Requiremients for Timers and Time Switches, UL 6073(

set or power supply\cord shall comply with the Standard for Cord Sets and

e cords andicables shall comply with the Standard for Flexible Cords and C
and cables are considered to fulfill this requirement when preassembled in
cord eemplying with the Standard for Cord Sets and Power Supply Cords, UL 8

Lire coefficient
Il comply with

rements and

rt 1: General
ousehold and
-2-7.

Power Supply

ables, UL 62.
a cord set or
17.

3.6.3

Internat

MWHEHRS—ea B O etara-chall ~ana th
T T COT

Wiring Materia

Exception No.
following:

a) Stan
b) Stan

c) Stan

ol
TPty vVt ot

[, UL 758.

1: Insulated conductors need not comply with UL 758 if they comply wi

dard for Thermoset-Insulated Wires and Cables, UL 44;
dard for Thermoplastic-Insulated Wires and Cables, UL 83;

dard for Fixture Wire, UL 66; or

for Appliance

th one of the

d) the appropriate UL standard(s) for other insulated conductor types specified in Chapter 3, Wiring
Methods and Materials, of NFPA 70.
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Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in a low-voltage circuit, complying with Section 40, Separation of Circuits, and not involving

the risk of fire

or personal injury need not comply with UL 758.

3.7 Overcurrent protection

3.71

Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL

248-1; and the applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with UL 248-1 and
another appropriate UL standard for the fuse are considered to fulfill this requirement.

3.7.2 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Requirements, UL
4248-1, and the applicable Part 2 (e.g. UL 4248-9).

3.7.3 Circui
Switches and

Exception: Ci|
Breakers For

3.7.4 Circui
electrical sho

3.7.5 Suppl
Electrical Equ

3.7.6 Fusin
Resistors for

3.8 Polyme

3.8.1 Unles

breakers shall comply with the Standard for Molded-Case Circuit Breakers,
Circuit-Breaker Enclosures, UL 489.

Use in Communications Equipment, UL 489A, need not complywith UL 489.

[ breakers having integral ground fault circuit interrupter’ capability for pro
bk shall additionally comply with the Standard for Groand-Fault Circuit-Interru

bmentary protectors shall comply with the Standard for Supplementary Proted
ipment, UL 1077.

) resistors shall comply with the Standard for Fusing Resistors and Tempe
Radio- and Television-Type Applianc¢es) UL 1412.

Fic materials and enclosures

and enclosur¢s shall comply withithe applicable requirements of the Standard for Polyme

Use in Electri

3.8.2 Metall
of the Stand
requirement i
the metallize

tal Equipment Evaluations, UL 746C.

zed or painted polymeric parts or enclosures shall comply with the applicable
ard for Polymeric Materials — Use in Electrical Equipment Evaluations, U
5 not applicable to exterior surfaces of polymeric enclosure materials or parts
l coating or paint does not offer a continuous path for an internal flame

externally.

Molded-Case

rcuit breakers used in telecommunications circuitry that comply with the Standlard for Circuit

ction against

pqeers, UL 943.

tors for Use in

rature-Limited

5 otherwise specified in'‘this end product standard, polymeric electrical insulating materials

ric Materials —

requirements
L 746C. This
provided that
to propagate

3.9 Power supplies

3.91

A Class 2 power supply shall comply with one of the following:

a) Standard for Class 2 Power Units, UL 1310; or

b) Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL
60950-1, with an output marked "Class 2", or that complies with the limited power source (LPS)
requirements and is marked "LPS"; or

c) Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:

Safety

3.9.2 Anon-

Requirements, UL 62368-1, marked “Class 2” or the equivalent.

Class 2 power supply shall comply with one of the following:
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a) Standard for Power Units Other Than Class 2, UL 1012; or

b) Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL

60950-

1;o0r

c) Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1.

3.10 Printed wiring boards

3.10.1
Boards, UL 79

6.

Printed wiring boards, including the coatings, shall comply with the Standard for Printed Wiring

Exception: A g
requirements

bond between|
coming in con

3.11 Switches
3.11.1  Switches shall comply with one of the following, as applicables
a) Deldted
b) Stanldard for Switches for Appliances — Part 1: General Requirements, UL 61058-1

c) Stan

d) Stan

Exception: Sw

transfer switch equipment), industrial cuse (e. g. contactors, relays, auxiliary devices), or é

another comp

3.11.2 Aclog
train, by elect
shall comply w

a) Stan

rinted-wiring board in a Class 2 nonsafety circuit is not required to comply\wit
n UL 796 if the board is separated from parts of other circuits such hat log
the foil conductor and the base material will not result in the foil conductors o
act with parts of other circuits of the control or of the end-use product:

dard for General-Use Snap Switches, UL 20; or

dard for Nonindustrial Photoelectric:Switches for Lighting Control, UL 773A.

itching devices that comply with the appropriate UL standard for specialty app

bnent (e.g. switched lampholder) need not comply.

k-operated switeh,.in which the switching contacts are actuated by a clock-wg
ically-woundyspring motors, by electric clock-type motors, or by equivalent
ith one of thefollowing:

dard.for Clock-Operated Switches, UL 917; or

b) Stapdard for Automatic Electrical Controls for Household and Similar Use; P3

h the bonding
sening of the
" components

lications (e.g.
re integral to

rk, by a gear-
arrangements

rt 1: General

Requirements, UL 60730-1 and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7.

3.11.3 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, shall comply with the requirements for an operating control with Type 1 action for 6000
cycles of operation, or as a manual control for 5000 cycles of operation, in accordance with the following:

a) Standard for Solid-State Controls for Appliances, UL 244A,;

b) Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1 and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7.
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3.11.4 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, that functions as a protective control, shall comply with the requirements for a
protective control; see 3.5.1.3.

3.12 Transformers

3.12.1 General-purpose transformers shall comply with the Standard for Low Voltage Transformers —
Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 2:
General Purpose Transformers, UL 5085-2.

Exception: A transformer that is completely enclosed within the end product enclosure, and that meets the
applicable construction _and performance requirements of this end product standard when tested in
conjunction with the end product, meets the intent of this requirement.

3.12.2 Clas$ 2 and Class 3 transformers shall comply with the Standard for Low Voltage Transformers —
Part 1: Generpl Requirements, UL 5085-1; and the Standard for Low Voltage Transformers 1+ Part 3: Class
2 and Class 3| Transformers, UL 5085-3.

Exception: Transformers located in a low voltage circuit, and that do not involve a risk of fire or personal
injury, need npt comply with this requirement.

4 Units of Measurement

4.1 If a valug for measurement is followed by a value in other units in parentheses, the first stated value
is the requirement.

4A Undated References

4A.1 Any undated reference to a code or;standard appearing in the requirements of this |[standard shall
be interpreted as referring to the latest edition of that code or standard.

5 Terms

5.1 As useq in these requirements, the term "fireplace" refers to all factory-built fireplaces or any part
thereof coverg¢d by thesereguirements, unless specifically noted otherwise.

CONSTRUCTION

6 Materials

6.1 General

6.1.1 A fire chamber or chimney part shall be made of noncombustible corrosion-resistant materials.
Metals shall not be used in combinations that may cause galvanic action at any location within the
assembly.

6.1.2 The minimum thickness of sheet metal, including any coatings, shall comply with Table 6.1 unless
otherwise specified in these requirements.

Exception: Decorative metal parts are not required to comply with Table 6.1.
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Table 6.1
Minimum metal thickness

Inch (mm)
Aluminum alloys 0.016 (0.41)
Steel (uncoated or painted) 0.042 (1.07)
Galvanized steel (G-90 coating class) 0.018 (0.46)
Galvanized steel (G-60 coating class) 0.025 (0.64)
Aluminum-coated steel Type T1-40 (regular)[0.40 ounce 0.018 (0.46)
per square foot (0.12 kg/m?)]
Stainless steel 0.012 (0.30)

6.1.3 Alumimum alloys containing more than 1.0 percent magnesium shall not belus
reflectivity of the material is employed to reduce the risk of fire.
6.1.4 A flueqgas-conveying conduit of a chimney shall be of a material equivalent to that

specified in T
requirements

[able 6.2. Cast refractory, clay tile, and porcelain-coated«steel shall con
pf the applicable tests described in Sections 21 — 25.

Table 6.2
Minimum thickness of flue-gas conduit material

ed when the

of a material
hply with the

Equivalent nominal inside Porcélain-coated steel-base | Series 300 gnd types 430
diameter ofchimney Cast refractory or clay tile metal and 446 stainless steel
Inches (mm) Inch (mm) Inch (mm) Inch mm
120rless | [(305 or less) 0.40 (10.2) 0.026 (0.66) 0.0122 (0.30)
Over 12— 24 (o\/g;g?s_ 0.65 (16.5) 0.032 (0.81) 0.016 (0.41)

@0.015inch (0.3

B mm) for chimneys evaluatedto 2100°F

6.1.5 The c(
material equiv

mbustion zone of<the fireplace, and other parts in contact with flue gases,
hlent to that of @ material specified in Table 6.3.

Table 6.3
Minimum thickness of combustion zone material

shall be of a

Series 300 and

Cast refractory

or | Porcelain-coated | types 430 and 446 | Type | aluminum

clay tile steel-base metal stainless steel coated steel Castiron? Low carbon steel®
Inch (mm) Inch (mm) Inch (mm) Inch (mm) Inch (mm) Inch (mm)
0.400 (10.16) 0.026 (0.66) 0.012 (0.30) 0.018 (0.46) 1/8 (3.2) 0.093 (2.36)

2 See notes k and 1 of Table 10.1.

6.1.6 A firestop assembly, spacers or standoffs, a nonstructural part, such as the decorative front
surround of a fire chamber, or other nonstructural parts not subjected to the effects of external atmospheric
conditions, shall be of zinc coated (galvanized) steel not less than 0.018 inch (0.46 mm) thick. The zinc
coating shall comply with the coating designation G60 in the Weight (Mass) of Coating Requirements table
in the Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-lIron Alloy-Coated (Galvannealed) by
the Hot-Dip Process, ASTM A653, with not less than 40 percent of the zinc on any side as determined by
the minimum single spot test requirements of ASTM A653.
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6.1.7 Other parts of a chimney subject to contact by flue gases or flue-gas air mixtures or subject to
condensation, at locations beyond the terminus of the flue-gas-conveying conduit, shall be of aluminum-
coated steel. The aluminum coating shall be designation Type T1-40 (regular) in Table 1 of Aluminum
Coated Type 1 Cold Rolled Steel Sheet, ASTM A463, with not less than 0.40 ounce of aluminum coating
per square foot (0.12 kg/m?) of steel or equivalent.

Exception: Galvanized steel with a zinc coating complying with the coating designation G90 is not
prohibited from being used for parts of a chimney subjected to contact by flue gas or condensation, when
evaluated during the Performance Testing of Section 8 and when the temperature limitations of this

material shown in Table 10.1 are not exceeded.

6.1.8 An outer casing or other structural part (exclusive of the flue-gas-conveying conduit):

a) WHh
otherw

ose malfunction or deterioration results in the fire chamber or chimney.
ise increase the risk of injury to users; or

b) That adjoins firestopping material;

shall be of galvanized steel. The galvanized steel shall have a zinc coating” complying w

designation G
table in the
(Galvanneale
based on the
shall be estat
or Steel Articl

6.1.9 Anun
those specifig
mm) thick sha

a) Gal

b) Typ

90 (former coating Class 1.25 Commercial) in the Weight{{Mass) of Coating
Specifications for Steel Sheet, Zinc Coated (Galvanized) or Zinc-lron
1) by the Hot-Dip Process, ASTM A653, with not less.than 40 percent of the zir
minimum single spot test requirement in this ASTM designation. The weight

bs, ASTM A90.

einforced outer casing of a fire chamber.or chimney shall be of material equiv
d in Table 6.4. An outer casing reinferced by a solid refractory not less than
Il be:

anized steel or aluminum-ceated steel not less than 0.018 inch (0.46 mm) thio

e 430 stainless steel not tess than 0.012 inch (0.30 mm) thick.

Table 6.4
Minimum thickness of outer casing material

o collapse or

th the coating
Requirements

Alloy-Coated
con any side,
pf zinc coating

lished in accordance with the Tests for Weight of Coating on Zinc-Coated (Galvanized) Iron

alent to one of
P inches (50.8

k; or

L ) Galvanized steel Type T1 - 40 (regular) | Serig¢s 300 and type
Nominal insid¢ dianmeter of aluminum coated 430 436 and 446
flue gas gonduit G-60 coating G-90 coating steel sthinless steel
Inches () Tnch ) Tnch ) Tnch () Tnch (mm)
12orless  (305orless) 0.025 (0.64) 0.018 (0.46) 0.018 (0.46) 0.012 (0.30)
Over 12—  (Over 305-610) 0.030 (0.76) 0.023 (0.58) 0.023 (0.58) 0.016 (0.41)
24

6.1.10 Steel with a proprietary coating shall not be used unless it is determined to be equivalent to the
coated steel as specified in 6.1.4 —6.1.9.

6.1.11 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 identified as having corrosion
resistance equivalent to that required in 6.1.8.

6.1.12 Thermal insulation material shall be of metal or of a mineral base.
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6.1.13 Thermal insulation shall not come into contact with the products of combustion.

6.1.14 Thermal insulation that is not self-supporting shall be applied to solid surfaces so that the
insulation does not sag. An adhesive or cement used to attach such material shall retain its adhesive
qualities at any temperature the adhesive attains when tested in accordance with these requirements and
at 0°F (minus 17.8°C).

6.1.15 A water-absorbing insulating material shall not be subject to wetting by condensation or rain when
installed as intended.

6.2 Air duct system
6.2.1 The aifjduct system portion of:
a) Circtilating warm air ducts; and

b) Com

shall be const
Table 6.5. See

bustion air inlet ducts

Exception: Le{

ructed entirely of corrosion-resistant sheet metal having a. minimum thicknes
7.12.1and 7.12.2.

ser thickness materials classified as Class 0 or Class+1 air ducts, as defined ir

5 as shown in

the Standard

for Installatiop of Warm Air Heating and Air Conditioning:\Systems, NFPA 90B-1993, and in the
requirements in the Standard for Factory-Made Air Ducts andAir Connectors, UL 181, is usefl when:
a) They comply with the requirements of NFPA 90B and UL 181; and
b) They have been investigated for the intendéd application.
Table 6.5
Minimum thickness of sheet metal ducts
Galvanized steel Aluminum Tin plate
Minimum
Diameter or Nominal Wweight per base
width, thickness, Minimum thickness, Minimum thickness, box,
inches inches inches (mm) inches (mm) pounds
(a) Reund Ducts and Enclosed Rectangular Ducts:
14 or less 0.016 0.013 (0.330) 0.016 (0.406) 135
Over 14 0.019 0.016 (0.406) 0.020 (0.508) -
(b) Exposed Rectangular Ducts:
14 or less 0.019 0.016 (0.406) 0.020 (0.508) -
Over 14 0.022 0.019 (0.483) 0.023 (0.584) -

6.2.2 Asbestos material shall not be used.

6.2.3 Fibrous insulation materials used in an air handling compartment shall comply with the Erosion
Test specified in the requirements in the Standard for Factory-Made Air Ducts and Air Connectors, UL 181.
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7 Assembly

7.1 General
7.1.1 Afireplace shall consist of all the essential parts required for the intended installation of a complete
fireplace and its 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 shall
be 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.
Dirilling shall not occur unless:

a) The drilling operation does not weaken the assembly or penetrate into the fire-chaber; and

b) The
be dril

size of the required drill bit is specified and the instructions clearly describe the locations to

ed, such as by the use of drawings, descriptions, or templates,
712 Twoo h the intended
application sh

I more parts or subassemblies that bear a definite relatiopship to each other i
all:

brated into the
n the correct

a) Be
compl
relatio

arranged and constructed to meet the intent of thel requirement to be incorp
bte assembly, without requirement of alteration or alignment, and only
Nship with each other; or

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

ised of a flue-
ket, which are
mbly shall be
le part is to be

7.1.3 To comply with the requirements of 7.1.1*and 7.1.2, a chimney-pipe section comp
gas-conveying conduit, formed insulation or’ether intermediate assembly, and an outer jag
separable, shall be preassembled and (packaged as one unit. A firestop-spacer asse
constructed in two halves, and shall be packaged as one unit. In such cases, each separab
completely fofmed, including the jointing of all seams.

7.1.4 The c(
when the firef

nstruction of a fireplace shall not void the firestopping required between spacs
lace and its ehimnhey are installed in accordance with the manufacturer's instry

7.1.5 Thefi
combustible

eplace Shall not incorporate provisions for placing combustible materials, or fq
antet;-at distances from the fireplace opening less than those dimensions s

s of a building
ctions.

r supporting a
pecified in the

installation ingtruetions.

7.2 Joints

7.2.1 Parts shall be joined and secured so that they do not disengage when tested in accordance with
these requirements.

7.2.2 When screws are employed to join assemblies during installation, the assemblies to be joined shall
provide for use of screws without having to be punched or drilled, except for parts as referenced in 7.1.1.
When cement is employed for this purpose, the cement shall be a quick-setting type. Cement, screws, and
instructions shall be furnished. A screw shall not extend into a flue-gas passage.

7.2.3 A joint, fabricated in accordance with the manufacturer's instructions, shall limit the leakage of
combustion by-products through the joint. With reference to 6.1.13, there shall be no leakage in areas
where thermal insulation is installed. There shall also be no leakage from the exterior of the assembly.
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7.2.4 A joint shall not significantly reduce the capacity of the chimney.

7.2.5 A joint shall not retain condensation. Condensation also shall not flow from the interior to the
exterior of the fuel-gas-conveying conduit.

7.3 Firestop spacers

7.3.1 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 strength and bearing surface to maintain the required clearance from chimney sections
to joists and ceiling and floor material.

7.3.2 A firedtop shall provide complete firestopping when the assembly is installed, in @ framed joist

opening that

intended. A spacer shall provide for continuous interference around the perimeter,of the con

height of not |
1/8 inch (3.2
raised projecti

7.4 Support

7.4.1 A supq
the minimum
support asser
intermediate p)

7.4.2 Asupp
on the holding

7.5 Radiation shield

7.5.1 A radia
for floor or ceil

a) Be 3

b) Proy

1/2 inch (12.7 mm) greater on each side than the opening for which thg

ss than 1 inch (25 mm). The inside diameter of the firestop opening shall not
mm) greater than the outside diameter of the chimney pipeslineluding chimn
DNS.

assembly

ort assembly, such as a ceiling or floor jack, when furnished, shall establish
required clearance between a chimney section and combustible constructio
hbly shall be provided at changes in chimney direction from diagonal to v
pints on diagonal runs, as specified in the installation instructions.

ort assembly intended to be secured by nails or screws shall be arranged so tk
means are shear loads.

tion shield provided:to comply with the maximum temperature limits of these
ng structures shaik

n integral patt of a firestop-spacer or support assembly; and

less tth 10 inches (254 mm).

ide a.continuous barrier for a vertical distance, referenced to the ceiling or flo

b assembly is
struction for a
be more than
ey joints and

and maintain
n. A chimney
ertical and at

at such loads

requirements

br level, of not

The assembly shall fit into a framed joist area not larger than the sum of 1/2 inch (12.7 mm) greater on
each side than the outside diameter of the chimney and twice the dimension to be specified in the
installation instructions for clearance between chimney sections and combustible enclosures.

7.5.2 Parts of a firestop-spacer or support assembly that are not intended to provide shielding from
radiation to combustible construction are not identified to be radiation shields.

7.5.3 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 the field when such alteration requires the shifting or relocation of the shield.
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7.6 Flue damper

7.6.1 A fireplace flue-gas outlet damper operated by a linkage or other mechanism shall be constructed
so that breakage of a part, after fire testing (see Sections 12 — 14), results in the damper to move to its
designed open position. When the fireplace is provided with a flue-gas outlet damper that is placed in, and

remains in, any position from open to closed, the following considerations apply:

a) During the fire tests, see Sections 12 — 14, spillage of products of combustion (flame or smoke)
or temperatures in excess of established requirements shall not occur while the damper is in the

fully open position and the doors are open.

b) Durmg the fire tests, spillage of products of combustlon or temperatures in excess

unit shall be marked with a permanent marking located at or near‘the fue

advising users to open the damper before opening the doors. See 59.10.

d) The
tempefature on the damper control knob(s) shall not exceed the value specified in Ta|
e) Doqgrs shall be provided for use with the unit.

Excep
the do

fion No. 1: (c) and (d) do not apply when other means are utilized to open the
Drs are opened.

Excep
the da

fion No. 2: (c) and (d) do not apply when the-unit does not spill products of cor
mper is in any position other than fully closed.

7.7 Chimney caps
7.7.1 A capshall be provided to resist the,entrance of debris and excess rain into the flue-
conduit and into any cooling-air passage,terminating exterior to the building. See Rain Test,

7.7.2 A cap|shall be constructed:-so that leaves and debris falling or blown onto it are not
to obstruct flue-gas or cooling-air passages. A cap shall be constructed to resist accumulati
obstructs fluetgas or cooling-air passages. An opening, other than one for flue gas passage,
an entrance of a 1/2 inchy(12.7 mm) diameter rod.

7.7.3 A cap shalkbe removable and replaceable, without bending or deforming the chi
thereof, by the.use” of common hand tools such as flat blade or Phl"lps head screwdrlver
wrenches, an
the operating instructions.

7.8 Roof assemblies

7.8.1  The height of a roof assembly shall be such that the flue-gas exit is not less than
above the highest point where the chimney passes through the roof.

damper control knob shall be located external to the .fire chamber. T

of established
y intermediate

| feeding door

he maximum
ble 10.1.

Hamper before

nbustion when

jas-conveying
Section 20.

retained so as
on of soot that
shall not have

mney or parts
s, hand pliers,
cordance with

3 feet (0.9 m)

7.8.2 A roof assembly installed in accordance with the installation instructions shall resist the entrance of
excess water and debris into the building. See Rain Test, Section 20.

7.8.3 A roof assembly shall resist the accumulation of soot and debris therein when such accumulation
obstructs flue-gas or cooling-air passages. An opening, other than one for flue gas passage, shall not have
an entrance of a 1/2 inch (12.7 mm) diameter rod.
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7.8.4 A roof flashing assembly that provides for ventilation shall be constructed so that soot or debris
shall not accumulate on the assembly to the extent that ventilation openings intended to remain open are
obstructed. (See also the requirements of 7.3.2 and 9.30, which apply to openings between the chimney
and the flashing, and between the flashing and the test enclosure.) See Figure 7.1, 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.

c) The assembly shall incorporate a storm collar.

d) Theg intended openings shall be maintained by means of spacers factorytattached to the
flashing, or designed openings in the assembly.

Figure 7.1

Typical roof flashing housing assembly

CHIMNEY CHIMNEY
. STORM COLLAR
STORM COLL
My, m -, T A .
SPACER

6 INCHES (152 mm)
M

I

S FLASHING

Pl

FLASHING

s2b14A SPACER
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7.9 Firescreens

7.91

A firescreen shall not permit entrance of a 1/4 inch (6.4 mm) diameter rod through any opening.

The firescreen shall be capable of covering all fire chamber openings within 1/4 inch (6.4 mm) of each
edge and shall be furnished by the manufacturer as part of the fireplace, even if doors are provided.

7.10 Chimn

7.10.1
more than 30

711 Gas pi
7.11.1  Afire
sized to con
modification i
material in theg

712  Air dug
7.12.1 The(
7122 The

rodents from
larger than 1/4

7.13 Handlgs

7.13.1 Thosk portions of a handle or knobjthat are subject to contact shall not have sharp ¢
7.14 Integral grates

7.14.1 An irftegral grate that éffectively reduces the hearth area as defined by 13.6 shall |
of 1/2 inch (12.7 mm) minimurm steel bar stock or the equivalent, and the grate bottom s
replaceable.

Exception: Th

ey elbows

degrees from the vertical at any point in the assembly.

-

When a chimney assembly incorporates elbows, no part of the chimney shall be at an angle of

place intended for connection to a decorative gas appliance shall incorparate &
ain a 1/2 inch nominal diameter pipe. The conduit shall be arranged sg
5 required to the fireplace or related parts other than removal of aknockout
conduit.

bt system
ombustion air inlet system shall have zero clearance.to combustible construct

combustion air inlet shall prevent material fram dropping into the inlet anc
entering from the outside by use of a minimum 20 gauge wire mesh having
L by 1/4 inch (6.4 by 6.4 mm).

e grate.bottom is not required to be readily replaceable when:

a) The

metal conduit
that no field
and insulating

on.

also prevent
openings not

dges.

be constructed
hall be readily

grate is unitary and attached in a manner requiring a tool for removal; and

b) The fireplace is marked with the word "WARNING" and the following or equivalent statement,
"Risk of Fire Damage. Replace grate with (manufacturer's name) Model (manufacturer's model
number) grate."”

7.15 Openings in chimney walls

7.15.1

Openings for air flow between air in a chimney chase and air located between chimney walls are

not prohibited in the chimney walls; they shall not be provided in the flue-gas conduit wall. Such openings
shall not impair the structural integrity of the chimney.

7.15.2 The openings specified in 7.15.1 shall be an integral part of the fireplace chimney transition. The
fireplace chimney transition is the part of the fireplace where the first piece of the chimney is attached.



https://ulnorm.com/api/?name=UL 127 2020.pdf

24 UL 127 FEBRUARY 25, 2020
PERFORMANCE

8 General

8.1 When a fireplace is tested in accordance with these requirements, specified temperatures to

combustible construction adjoining the fire chamber and its chimney, and in the hearth extension floor
area, shall be maintained; no part shall attain a temperature that damages required corrosion protection or
results in creeping, distortion, sagging, or similar damage; resistance to damage by wind, rain, and
handling shall be demonstrated and the creation of draft by natural thermal effects shall prevent gas and

flame from being drawn out of the fireplace.

8.2 After being tested in accordance with the Thermal Shock Test (see 11.2.1 — 11.2.5); Temperature
Test — 1700°F Flue Gases (see 11.3.1 — 11.3.4) or Temperature Test — 2100°F Flue Gases|(see 11.4.1 —
11.4.5), as appropriate; Radiant Fire Test, Section 12; Brand Fire Test, Section 13; and Flash Fire Test,
Section 14; a fireplace and chimney shall be capable of being further used. After completion pf these tests,
the fireplace i$ to be permitted to cool to room temperature and then be subjected to the [Support Test,
Section 16; Fife Chamber Strength Test, Section 17; and Chimney Strength Test, Séction 18
8.3 Compliafce with the requirements in 8.2 include the following:
a) No part of the chimney shall become damaged or permanently distorted to an gxtent that the
part or the chimney assembly does not continue to functionyas'intended.
b) The effectiveness of any required protective coating or finish on metal parts| shall not be
reducefd.
c) A cqgramic material shall show no evidence.of cracking, disintegration, or spalling to the extent
that the serviceability of any part of an assembly is impaired.
d) Cragks shall not be observable in poreelain enamel used as a required protective|coating when
the surface is examined under a microscope of 60 magnification.
e) The|reflectivity of a surface ‘shall not be impaired when the reflectivity is utilized to reduce the
risk of fire.
f) Burn|ng or scaling of metal parts shall not be evident upon visual observation.
g) The fffectiveness of insulating material shall not be reduced.
8.4 Thermallinsulation, as employed, shall comply with the following requirements during|and following
tests on the fireplaceé and its chimney in accordance with the requirements in this standard.

a) The products resulting from the combustion or volatilization of any combustible binder shall not
be discharged to the living area.

b) The

insulating material shall remain in its intended position.

¢) The thermal conductivity of the insulating materials shall not be increased.

d) The thermal insulation shall not show evidence of softening, melting, or other evidence of
malfunction or deterioration.

8.5 During these tests, temperatures are to be determined with fireplace screens withdrawn (open).
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9 Test Installations

9.1 Tests are to be conducted as described herein on each type of fireplace. When a fireplace is
manufactured in more than one size, tests are to be conducted on as many representative sizes as
required to determine compliance of all sizes with these requirements.

9.2 Fireplaces having doors shall be tested with the doors fully open and fully closed. During the tests,
the fireplace shall be operated with any draft control (inlet air) dampers adjusted to yield maximum
temperatures.

9.3 Fireplaces are to be tested as described in Radiant Fire Test, Section 12; Brand Fire Test, Section
13; and Flash_Fire Test, Section 14, using the maximum and minimum chimney height specified by the
manufacturer| Tests are also to be conducted using an intermediate height chimney, when the assembly
having an intgrmediate height develops higher temperatures.

9.4 The fireplace is to be installed in a structure similar to that illustrated by Eigure 9.1, Higure 9.2, and
Figure 9.3 and constructed to accommodate the fireplace to be tested. Combustible enclosure materials
and a mante| (when applicable) are to be placed in proximity to the fireplace in accordance with the
minimum distances specified in the installation instructions.

Figure 9.1

Typical test structure within.test room
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Figure 9.2

Typical test structure details (side view)

Chimney Cap ——=

Chimney Flue Terminus ———a=|

\

/L
ZONE E %

+

% Roof Joist 2x6°

u ATTIC
LUNE D | FIRCSTOUF
z i Joist 2x8°
[ ] [
ZONE C |
' Joist 2x8"
| FIRESTOP
ZONE B l

: Joist 2x10°
| )
12" (305 mm) FIRESTOP
3/4" :
(19.1 mm } |
j b 1
MANTEC I
SIDE WALL |
8 feet (2.4(m)
ZONE A ——/ BACK WALL
\ PLYWOOD
ENCLOSURE
TESTWFLOOR
/ =
/|
\ 2x4° or 2x6° Joist
SZ0T7A

All floor and roof joists are to be framed four sides at chimney opening.

All ceiling, floor, and roof material is to be cut flush with inside of all framed joist openings.

Chimney shown totally enclosed at zero clearance.

a Nominal sizes.

b Mantel is used only when fireplace is intended for use with a mantel.

¢ Minimum distance above fireplace opening specified in installation instructions.

d Mantel depth as specified in the installation instructions.
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Figure 9.3

Test structure incorporating chimney elbows (front view)

Chimney Cap
Chimney Flue Terminus
ZONE E
oof Joist  2X69
3/4—-inch (19.1-mm) Plywood
” A " For Roof, Ceiling and Floor
\ Attic Firestop Assemblies
ZONE D
Joist_2x8 °
V 3/8—inch (9.5mm) Plywood
ZONE C For Chimney~Enclosures
a
Joist 2x8
ZONE B
Firestop 7
a
| Joist 2x10
ZONE~A I
3/4-inch (19[1 ) Plywood 8 feet (2.4m)
—incl -mm) Plywoo .
For Fire Chpmber Enclosure Two Layers of 3/4-inch
(19.1-mm) Plywood

—————————————— ——— ————— a T
M DX D DI X=———2x4 or 2x6 Joists

° Nominal Sizes
S2018A
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9.5 When the manufacturer's installation instructions specify the use of elbows in a chimney run (a
chimney run shall not exceed an angle of 30 degrees from the vertical), the assembly shall be erected to
represent severe elbow configuration(s) specified in the manufacturer's installation instructions. A typical
test structure with elbows is shown in Figure 9.3.

9.6 The test structure is to be free of extraneous drafts and the fireplace chimney is to exhaust into the
same space, or into a space freely communicating with the space, from which the combustion air is taken.
A typical room with a test structure is shown in Figure 9.1.

9.7 The temperature of the entire test structure shall be between 60 and 90°F (16 and 32°C) at the
beginning of the Radiant and Brand Fire Tests.

9.8 The roo
temperature d
beginning of th

test the room
corded at the

M in which the test structure is erected is to be such that during any one
oes not increase by more than 20°F (11°C) above the room temperature re
e test.

9.9 Ventilatid
the openings
assembly:

sealed unless
the fireplace

g, combustion, or cooling-air openings into the fireplace assembly ‘are to be
comply with all of the following when such openings are incorporated into

a) The
so that

openings are more than 1-1/2 inches (38.1 mm) aboye the floor and are othen
unintentional closure does not occur;

ise arranged

b) The
room, (

openings are blocked by the user to overcome' a nuisance (such as down
r an overheated room);

drafts, a cold

c) The
room o

air is drawn from the room in which the fireplace is installed and is discharged|into the same

I into the flue-gas passageway below(he damper; and

d) The jair is drawn into the fireplace through the chimney at the cap and discharged into a separate
discharge passageway of the chimney, or the fire chamber assembly or flue-gas pdssageway, or
both, prior to the first chimney section.

9.10 When g
assembly, the
and 90°F (21 ¢

9.11 Thetes
sections and

top of the test
functional part

fire chamber and ehimney are intended to draw air from the outside of a build
test structure is.to provide means for maintaining the temperature of such a
nd 32°C) during.all temperature tests.

chimney\of the fireplace is to consist of a vertical assembly composed of stan
pther<furnished parts erected according to the manufacturer's installation ins

chimney is to be terminated by the roof assembly and cap when these are
of-the r‘himnny The flue outlet of the test r‘himnny is to terminate 3 feet (n [o]

ng to cool the
r between 60

dard chimney
ructions. The
provided as a
m) above the

roof. Other functional parts of the chimney, such as a support, firestop-spacer, are to be used during the
test.

9.12 That part of the test structure representing the living-space area in which the fireplace is to be
installed is to consist of a back wall, one side wall, a combustible floor, and a typical ceiling and floor
construction. A typical test installation is shown in Figure 9.1.

9.13 The combustible floor below the fireplace is to consist of two layers of 3/4-inch (19.1-mm) thick
plywood over trade size 2- by 4-inch [nominal 1-1/2 by 3-1/2 inches (38.1 by 89 mm)] or trade size 2- by 6-
inch [nominal 1-1/2 by 5-1/2 inches (38.1 by 140 mm)] floor supports placed on 16-inch (406-mm) centers.

9.14 The side wall and back wall are to consist of one thickness of 3/4 inch (19.1 mm) plywood.
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9.15 The ceiling and floor constructions immediately above the fireplace are to be constructed with trade
size 2- by 10-inch [nominal 1-1/2 by 9-1/2 inches (38.1 by 241 mm)] joists. Joists at intermediate floors and
at the roof are to be as indicated in Figure 9.2. A ceiling is to consist of one thickness of 3/4-inch (19.1-
mm) plywood. Flooring over the joists is to consist of two layers of 3/4-inch plywood. Roofing is to consist
of one layer of 3/4-inch plywood.

9.16 The floor under, and the ceiling above, the fireplace are to be 8 feet (2.4 m) apart and are to extend
at least 4 feet (1.2 m) in front of the fireplace opening and at least 8 feet in front of the back wall. The side
wall is to be perpendicular to the back wall and located at the minimum distance specified by the
manufacturer and not more than 4 feet from the nearest side of the fireplace opening. The floor, ceiling,
and back wall are to join the side wall. The floor, ceiling, and back wall are to extend at least 4 feet beyond
the side of the fireplace opening which is opposite the side wall.

9.17 The firjzplace is to be located in relation to the back wall of the test structure in accorflance with the

minimum cled
combustible d
are to be enc

rances specified by the installation instructions. Other areas of the fireplace
onstruction, when the fireplace is recessed or enclosed, such as thée\sides, bd
osed with one layer of 3/4-inch (19.1-mm) plywood at the minimum.clearance

the installation instructions.

9.18 When
areas aretob

9.19 The fa
slate, tile, or
with noncomb

9.20 Unlesqg
section abovd
exposed, the
hood section
structure.

9.21 When
with the speci
installation," s

9.22 Wheni

a) Air

installation instructions specify areas not to be in contactywith combustible r
e fully exposed to the living space in which the fireplaceds located.

marble are to be covered with such materialsiwhen provided with the fireplg
ustible material having a 3/8-inch (9.5-mm).finimum thickness.

the manufacturer's installation instructions specify that the fire chamber ho
the fire chamber and within the living space in which the fireplace is located
chimney section is to be enclased with 3/8-inch (9.5-mm) thick plywood, an
is to be enclosed with 3/4-in¢h (19.1-mm) thick plywood extending to the b

b fireplace is providedwith air ducts, the fireplace is to be tested with the duct
fied air space provided above the fire chamber. This installation method, for ex
hall be illustratedlin the installation instructions.

hstallatien‘of air ducts is not required, the fireplace is to be tested as follows:

n contact with
ttom, and top,
s specified by

naterial, those

ce areas of a fireplace that are intended to be:covered with decorative matgrials, such as

ce, otherwise,

bd or chimney
are to be fully
i the chamber
hck of the test

5 installed and
ample, "chase

and

jucts are to be installed and the specified air space is to be provided above thT fire chamber;

b) Air outlets on the fire chamber are to be capped with capping devices provided with the fireplace
and the fireplace is to be tested both with and without the manufacturer's specified air space above
the fire chamber.

9.23

Combustion outside air kits, when provided, shall be installed and tested in each configuration

illustrated in the manufacturer's installation instructions. Each configuration shall be investigated with the
fireplace doors (when provided) fully open and closed. The combustion outside air damper control and
termination shall be sealed and open during the investigation of each configuration. Each configuration
shall be investigated until it is demonstrated that the maximum temperatures have been attained. Refer to
Figure 9.10 for typical configurations and thermocouple locations.

9.24 Plywood enclosure material for the chimney section is to be placed vertically, horizontally, and
diagonally to provide clearance to the enclosure of 0, 1/2, 1, 1-1/2, or 2 inches (0, 12.7, 25.4, 38.1, or 50.8
mm) as specified by the manufacturer's installation instructions. These specified clearances are to be
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measured between the outer surfaces of the chimney section and the interior surfaces of the enclosing
material. The plywood enclosure material for the fire chamber is to be placed vertically and horizontally
against points of intended contact, or at the minimum air space clearance at the back and sides as marked
on the fire chamber. See 59.6.

9.25 The chimney of the fireplace is to be totally encased for its full height within all stories and attic
space. Fireplace chimneys are to be tested on the basis of clearance from the enclosure of 0, 1/2, 1, 1-1/2,
or 2 inches (0, 12.7, 25.4, 38.1, or 50.8 mm) as specified by the manufacturer's installation instructions,
and measured between the outer surface of the chimney-pipe sections and the interior surfaces of the
enclosing material. These clearances are designated by the dimensions "X" in Figure 9.5 to Figure 9.9,
inclusive. The chimney enclosure material is to be 3/8-inch (9.5-mm) thick plywood and is to be closed at
each floor-joist level by the installation of a manufacturer's firestop or firestop-spacer assembly. Such

assemblies ar|
the attic space
9.5, and Figur

9.26 For tesf
mm) greater tk

9.27 When t
sections instal
roof. The ply
clearance to

measured bet
material. The
the inside surf
[nominal 1 1/2
material, and |
is to be closeq

B 10 be placed at the ceiling line of each Tl0or-joist level except that at the Jois
the assembly is to be placed on top of the attic-space floor material. Seedigy

level serving
re 9.2, Figure

2 9.6.

purposes, the inside diameter of the firestop opening shall not be more than
an the minimum outside diameter of the chimney pipe.

ne installation instructions specify the use of a combustible chase enclosure fo
ed above the roof, the fireplace chimney is to be encased in a plywood enclos
vood enclosure material for the chimney sectionshis to be placed vertica
he enclosure as marked on the chimney sections. The specified clearang
ween the outer surface of the chimney sectionand the interior surface of
chimney enclosure material is to be 3/8 inch(9.5 mm) thick plywood with flat
aces. A horizontal chase extension consisting of a double layer of trade siz
by 3 1/2 inches (38.1 mm by 89 mm)] joists covered with 3/8 inch (9.5
pcated within the vertical chase enclgsure as illustrated by Figure 9.4. The ch
at the top by the method described in the manufacturer's installation instruct

Figure 9.4 for thermocouple locations.

1/8 inch (3.17

r the chimney
ure above the
ly to provide
es are to be
the enclosing
black paint on
e 2 by 4 inch
mm) plywood
hse extension
ions. Refer to
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Figure 9.4

Typical thermocouple locations chase top termination assembly
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Figure 9.5

Test structure details for firestop-spacer assembly

(Enclosure shown at specified clearance denoted by "X")
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Figure 9.6
Test structure details for firestop assembly
(Enclosure shown at zero clearance)
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9.28 The test enclosure material at each floor-joist level is to be of trade size 2- by 10- or 8-[nominal 1-
1/2 by 9-1/4 or 7-1/4 inches (38.1 by 235 or 184 mm)] lumber, forming a box placed at zero clearance to
the chimney sections or to a manufacturer's support or firestop-spacer assembly. The test-enclosure
material at the roof-joist level is to be of trade size 2- by 6-inch [nominal 1-1/2 by 5-1/2 inches (38.1 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 9.7 — Figure 9.9. All
ceiling, floor, and roof material is to be cut flush with the inside of all framed joist openings.

Figure 9.7

Test structure details for roof assembly

(Roof assembly larger than roof joist area)
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Figure 9.8
Test structure details for roof assembly

(Roof assembly smaller than enclosure area)
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Figure 9.9
Test structure details for roof assembly

(Roof assembly of type not requiring field alteration to conform to roof line)
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« THERMOCOUPLE LOCATION
* AIR TEMPERATURE THERMOCOUPLE

Figure 9.10

Typical thermocouple locations combustion outside air duct fittings
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9.29 The hearth-extension floor area for a fireplace not provided with a factory-built hearth extension is
to be covered with the material specified by the manufacturer's installation instructions, and painted flat

black.

9.30 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;

¢) Openings between flashing and the chimney;

Except
firestof

d) All jg
e) All jg
The peel adh

comply with tH
Degree Angle

9.31 All wal
enclosure faci

10 Tempera
10.1  Flue-g4

inserted to the
described in 1

bsion characteristics of the tape on fibrous (wood) combustible enclosure n

and Constant Stress, ASTM D2860, at elevated temperatures of 150°F (66°C)

ng the fireplace and chimney are to be painted flat black.

lure Measurement

on: The flashing openings are not required to be taped when the opening bet
and the chimney is sealed.

ints and openings in the test enclosure; and

ints intended to be sealed for field installation.

e Standard for Test Method for Adhesion of Pressuré~Sensitive Tape to Fib

surfaces, the floor surface, the ceiling surface, and the inside surface of

s temperatures are to be measured by a thermocouple, such as illustrated b

center line of the flue pipe. The thermocouple is to be located as shown in Fig
1.2

ween the attic

haterials shall
erboard at 90

the plywood

y Figure 10.1,
ure 11.2 or as
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Figure 10.1

Flue-gas thermocouple and support bracket
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ermocouple is to be a Type K (chromel-alumel) of 18 — 24 AWG (0.82 — 0.21 mm?) wire with

velded bare lead junction of'not more than 0.050 inch (1.27 mm) diameter.

ratures of other thantflue gases and metal surfaces are to be measured using
hel) or Type J (iron=constantan) thermocouples of wire not larger than 24 AWG

10.4 Tempe
using Type J

10.5 The thérmecouple wire insulation is to have a temperature use rating higher than the
to which it is ubjected during these tests.

ratures of metal surfaces other than handles and electrical components are tq
iron-constantan) or Type K (chromel-alumel) of 18 AWG (0.82 mm) to 24 AWG

either Type K
(0.21 mm?).

be measured
(0.21 mm?).

temperatures

10.6 The wiring methods for thermocouple circuitry, including junctions, terminals, switches, plugs, and
jacks are to be designed and constructed to provide independent continuous routing of both thermocouple
leads to the recording equipment.

10.7 The ambient temperature of a zone is to be determined by a thermocouple located centrally within a
vertically oriented 6 inch (152 mm) length of 2 inch steel pipe, aluminum painted, and open at both ends.

10.8 Ambient temperatures are to be determined by shielded thermocouples located within their
respective zones (see 10.9 — 10.11) relative to parts of the fireplace, test structure, and flue-gas generator.

10.9 The ambient temperature for Zone A (Figure 9.1) is to be determined by use of a shielded
thermocouple located 6 inches (152 mm) away from the side wall, 7 feet (2.1 m) from the back wall, and 4
feet (1.2 m) above the floor.
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10.10 The ambient temperatures for Zones B, C, and other zones above Zone A, are to be determined
by use of shielded thermocouples located 2 feet (610 mm) away from the front center line of the chimney
enclosure and at the midpoint between the floor and ceiling.

10.11  The ambient temperature for the space above a roof line is to be determined by use of a shielded
thermocouple located 2 feet (610 mm) away from the front center line of the chimney or roof assembly and
1 foot (305 mm) above the roof.

10.12 When a fireplace assembly is intended to take air from the outside of a building to cool the device,
the ambient temperature of the space into which the chimney exhausts is to be measured by use of a
shielded thermocouple located on a horizontal plane with the opening provided for the admission of
outside air and 3 feet (0.9 m) from the opening. This temperature is to be maintained between 60 and 90°F

(16 and 32.2°(

10.13 When
purposes, the
structure is to
air opening pr
temperature is

10.14 The 1
enclosures an
indicated in 1@

10.15 Reconded temperature rises on joists and rafters’ are to be referenced to the a

recorded amb

10.16 Reco
temperature rq

10.17 Recorded temperature rises onceiling material are to be referenced to the recd

temperature rd

10.18 Therm
welding of the

L) during all temperature tests.

a fireplace assembly is intended to take air from the outside of a building-for g
ambient temperature of the space outside of the test assembly enclosure and
be measured by use of a shielded thermocouple located on a horizehtal plane
pvided for the admission of outside combustion air and 3 feet (0.9 m) from the
to be maintained between 60 and 90°F (16 and 32.2°C) during all temperaturg

heasurements of temperature rises on the fire chamber, on chimney parts
d test structure are to be referenced to the recordédvambient temperatures ¢
.9 — 10.11.

ent temperatures above and below the invelved joist or rafter areas.

ded temperature rises on floor or roof material are to be referenced to
corded above the involved flooror roof areas.

corded below the involved ceiling area.

ocouples are to-be attached to metal surfaces by screws, rivets, silver solderir
tip to the metal surface. See Figure 10.2.

ombustion air

within the test
with the inlet

opening. This
tests.

, and on the

etermined as

verage of the

the ambient

rded ambient

g, brazing, or
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Figure 10.2

Thermocouple installation methods

THERMOCOUPLE INSTALLATION METHODS

1/2"
0.05" (1.3 mm) Mox. Dio. Bead
Staple (12.7 mm)
\ Pressure Sensitive Paper Tape
 A—
|
, 2L 'e.e. :
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|

(12.7 mm) 1/8 (3.2 mm) To 1/4" (6.4 mm)
Separation When Weldeds to, Metal
| S m——
| S ————
g } ,| I\ NUNENAN AN
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THERMOCOUPLE WELDED TO METAL. SURFACE

1/2"
(12.7 mm)
Solder.
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g } XL
T — I\ N\ AN NS

| S

THERMOCOUPLE SOLDERED TO METAL SURFACES

5/16" (7.9 mm) head by 3/8" (9.5 mr
long, maximum rivet or screw.

=]

e

WM NN NN NN N NY

1/32" (0.8 mm) thick by 1/2" (12.7 mm)
diameter washer may be used.

TC-100 THERMOCOUPLE SECURED TO METAL SURFACES

)
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10.19 Thermocouples are to be secured to wood surfaces by the use of staples placed over the insulated
portion of the wires. The thermocouple tip is to be depressed into the wood so as to be flush with the wood
surface at the point of measurement and held in thermal contact with the surface at that point by the use of
pressure-sensitive paper tape. See Figure 10.2.

10.20 Thermocouples are to be attached to nonmetallic or nonwood material surfaces by having the 1/2
inch (12.7 mm) tip and at least 1 inch (25.4 mm) of the lead wires embedded into the material so as to be
flush with the surface of the material. Furnace cement is to be smoothed over such indentations to
maintain thermal contact.

10.21 Thermocouples are to be attached to surfaces other than those described in 10.18 — 10.20 by
being cemented or taped to the surface to maintain thermal contact with the surface. Materials or parts

whose temperatures are to be measured are included in Table 10.1. Temperatures|on electrical
conductors ar¢ to be measured on the surfaces of the conductor insulation.
Table 10.1
Maximum temperature rises
Column 1 Column 2
Degrees Degrees
Device or material c (F) 8 (F)
A.  Motor®be
1. Clags A insulation systems on coil windings of alternating-current’‘motors
havipg 7 inches (178 mm) or less in diameter (not including universal
motars):
a. In open motors;
Thermocouple or resistance method 75 (135) 115 (208)
b. In totally enclosed motors;
Thermocouple or resistance method 80 (144) 115 (208)
2. Class Alinsulation systems on coil windings of alternating-current motors
more than|7 inches (178 mm) in diameter and of direct-current and universal
motors:
a. In open motors;
Thermocouple method 65 (117) 115 (208)
Resistance method 75 (135) 115 (208)
b. In totally-enclosed motors;
Thermocouple method 70 (126) 115 (208)
Resistenee-method 86 44y 15 (208)
3. Class B insulation systems on coil windings of alternating-current
motors 7 inches (178 mm) or less in diameter (not including universal
motors):
a. In open motors;
Thermocouple or resistance method 95 (171) 140 (252)
b. In totally enclosed motors;
Thermocouple or resistance method 100 (180) 140 (252)
4. Class B insulation systems on coil windings of alternating-current
motors more than 7 inches (178 mm) in diameter and of direct-current and
universal motors.
a. In open motors;

Table 10.1 Continued on Next Page
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Table 10.1 Continued

Column 1 Column 2
Degrees Degrees
Device or material c (F) c (F)
Thermocouple method 85 (153) 140 (252)
Resistance method 95 171) 140 (252)
b. In totally enclosed motors;
Thermocouple method 90 (162) 140 (252)
Resistance method 100 (180) 140 (252)
B. Compongnts>
1. Qapacitors:
a. Electrolytic types® 40 (72)
b. Other types® 65 (117) Not specified)
2. Relay, solenoid, and other coils with:
a. Class 105 insulated systems;
Thermocouple method 65 (117) 115 (207)
Resistance method 85 (153) 115 (207)
b. Class 130 insulated systems;
Thermocouple method 85 (153) 140 (252)
Resistance method 105 (189) 140 (252)
3. Tfransformer enclosures® with:
a. Class 2 transformers 60 (108) 85 (153)
b. Power and ignition transformers 65 (117) 90 (162)
C. Insulated|Conductors®®®
1. Appliance wiring material
75°C rating 50 (90) 65 (117)
80°C rating 55 (99) 70 (126)
90°C rating 65 (117) 80 (144)
105°C rating 80 (144) 95 (171)
200°C rating 175 (315) P00 (360)
250°C rating 225 (406) P50 (450)
2. Hlexible cord — Types SO, ST, SJO, SJT, HSJ, HSJO
60:2C rating 35 (63) 60 (108)
75°C rating 50 (90) 65 (117)
90°C rating 65 117) 80 (144)
105°C rating 80 (144) 95 (171)
3. Other types of insulated wires See note e
D. Electrical Insulation — General"®
1. Class C electrical insulation material Not specified

2. Class (180) electrical insulation material
3. Fiber used as electrical insulation or cord bushings

4. Phenolic composition used as electrical insulation or as parts where
malfunction results in a risk of fire or electric shock

65
125

As determined by test

(117)
(225)

90
150

(162)
(270)

Table 10.1 Continued on Next Page
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Table 10.1 Continued

Column 1 Column 2
Degrees Degrees
Device or material c (F) c (F)
5. Thermoplastic material 25°C or 77°F less than its temperature
rating
6. Varnished cloth insulation 60 (108) 85 (153)
E. Metals?
1. Aluminum alloys —
a. 1100 (2S) 183 (330) 239 (430)
b. 3003 (3S) 239 (430) 494 (530)
c. 2014, 2017, 2024, 5052" 294 (530) 350 (630)
2. Aluminum-coated steel, heat-resistant type' 572 (1030) 7108 (1275)
3. Carbon steel — Coated with Type A19 ceramic 572 (#030) 428 (1130)
4. Ghlvanized steel 3 267 (480) 350 (630)
5. Lgw-carbon steel, cast iron*! 461 (830) 417 (930)
6. Sfainless steel —
a. Type 302, 303, 304, 321, 347 686 (1235) 7167 (1380)
b. Type 316 667 (1200) 748 (1345)
c. Type 309S 867 (1560) 950 (1705)
d. Types 310, 310B 894 (1610) 975 (1755)
e. Type 430 728 (1310) g08 (1455)
f. Type 446 961 (1730) 1042 (1875)
F. Handles"
1. Metallic 50 (122) — -
2. Glass 78 (172) — -
3. Plastic™ 85 (185) — -
4. Wood 150 (302) — -
@ The motor diameter is to be measyred-in the plane of the laminations of the circle circumscribing the stator frame] excluding lugs,
and boxes, used solely for motorcooling, mounting, assembly, or connection.
® Ordinarily, coil pr winding temperatures are to be measured by thermocouples unless the coil is inaccessible for miounting of
these devices (f¢r example;-a‘coil immersed in sealing compound) or unless the coil wrap includes thermal insulatipn or more than
2 layers, 1/32 in¢h (0.8 mm)“maximum, of cotton, paper, or rayon. For a thermocouple-measured temperature of a foil of an
alternating-current motor, having a diameter of 7 inches (178 mm) or less, the thermocouple is to be mounted on the integrally
applied insulatiop on'‘the conductor. At a point on the surface of a coil where the temperature is affected by an extefnal source of
heat, the tempereture-rise-measured-by-athermocouple-shallexceedtheindicated-maximum-by-the-ameuntroted!below, when

the temperature rise of the coil, as measured by the resistance method, is not more than that specified in the table.

1. 5°C (9°F) for Class A insulation on coil windings of alternating-current motors having a diameter of 7 inches (178 mm) or
less, open type.

2. 10°C (18°F) for Class B insulation on coil windings of alternating-current motors having a diameter of 7 inches (178 mm)
or less, open type.

3. 15°C (27°F) for Class A insulation on coil windings of alternating-current motors having a diameter of more than 7 inches
(178 mm), open type.

4.20°C (36°F) for Class B insulation on coil windings of alternating-current motors having a diameter of more than 7 inches
(178 mm), open type.

¢ For an electrolytic capacitor which is physically integral with or attached to a motor, the temperature rise on insulating material
integral with the capacitor enclosure shall be not more than 65°C (117°F).

Table 10.1 Continued on Next Page
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Table 10.1 Continued

Column 1 Column 2
Degrees Degrees
Device or material c (F) c (F)

4 A capacitor which operates at a temperature higher than a 65°C (117°F) rise shall be judged on the basis of its marked

temperature rating.

¢ For standard insulated conductors other than those specified, reference shall be made to the National Electrical Code; the
maximum temperature rise in any case is 25°C or 77°F less than the temperature rating of the insulation in question where
Column 1 temperature rises are specified, and the maximum temperature rise where Column 2 rises are specified is to be based

on the heat-resistant properties of the insulation. Column 2 temperature rises are 15°C (27°F) above Column 1.

fThe limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds which have been

investigated an

foundto have special heat-resistant properties.
™ e g
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employed to red
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Figure 10.3

Typical thermocouple locations (-) Back, side, and floor at fireplace (Zone A)
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Figure 10.4

Typical thermocouple locations for chimney enclosure without attic
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Figure 10.5

Typical thermocouple locations for chimney enclosure with attic
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Figure 10.6

Typical thermocouple locations (Tall chimney height with firestops)
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10.26 For test enclosure elements in contact with fire chamber or chimney parts, junctions of
thermocouples are to be placed on the fire chamber or chimney part surfaces.

Exception No. 1: Where a point or line contact of a spacer to an enclosure is not greater than 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 line of such point or line contact.

Exception No. 2: Thermocouples shall not be attached to a combustible floor unless the bottom of the fire
chamber is in direct contact with the floor.

10.27 Thermocouples are to be attached to the plywood flooring under the fireplace, placed between the

hearth extension material and the plywood flooring and on the plywood floor beyond the hearth extension.

The two fron’tTfenter thermocouples under the hearth extension shown in Figure 10.3 aretq |be placed 1/2
)

inch (12.7 mm|) and 1-1/2 inches (38.1 mm), respectively, from the front edge of the hearth gxtension. The
front edge of {the hearth extension is the exposed front away from the face of the fiteplacg, and not the
edge that abuts the front of the fireplace surround. Two floor mounted thermocouples are| to be placed
beyond the center front edge of the hearth extension 3 inches (76.2 mm) and 6 inche$ (152.4 mm)
respectively. See Figure 10.3.

10.28 Thermocouples are to be attached to the various surfaces of thefire chamber in at lejast the typical
locations shown in Figure 10.7 and Figure 10.8.
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Typical thermocouple locations (Fire chamber surfaces)

Figure 10.7
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N
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S2028A
a. Mantel is used|only when fireplace is intended for use with a mantel.
b. Minimum distgnce above fireplace opening specified in installation instructions. Thermocouples not required yhen mantel is at
least 12 inches (305 mm) above fireplace jopening.
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Figure 10.8

Typical thermocouple locations (Fire chamber assembly)

Outer Case

Intermediate Case

Inner Fire Box Case

Side Liners

Hearth Pan
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Note: Thermotouples to be installed on the material surface away
S2029 from the fire
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10.29 Thermocouples are to be attached to the chimney surfaces as shown in Figure 10.4 and Figure

10.5.

10.30 Thermocouples are to be attached to the air duct portions of circulating air type fireplaces as
shown in Figure 10.9. One thermocouple is to be attached on the top of each elbow, and one

thermocouple i

s to be attached on the face of each grille.

Figure 10.9

Typical thermocouple locations (Air duct fittings)

Thprmnrnllplp

10.31 Thed

connected bepd-type-thermocouples, having wire not larger than 24 AWG (0.21 mm?), and
(25.4 mm) from the‘outer face of the warm air grille or register.

Thermocouple s AN

S2030

utlet-airtemperature of a circulating air type fireplace is to be determined by

use of parallel
located 1 inch

10.32 The thermocouples are to be arranged and supported in a rectangular shield as illustrated in
Figure 10.10. The length of the shield is to correspond to the width of the warm-air outlet opening.
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Figure 10.10
Thermocouple arrangement for outlet air temperature
B ‘I”(?R 4 mm)
D AOp(50.8 mm)
THERMOCOUPLE j
SUPPORT WIRES SHEET STEEL RRAME
» Thermogouples, No. 18 to 24 AWG (0.82 to 0221 mm<). One

each lgcated 2/3 of distance from point E to paints*A, B, C and

D, and|one at point E.
S2031
10.33  With reference to the requirement.of 10.31, the thermocouple assembly is to be mgved vertically

over the face ¢

10.34 The syrface temperature for the largest amount of material employed in a handle or

a fireplace sh3
Fire Test.

Exception: Th

f the outlet opening to determine the maximum indicated temperature.

Il not exceed the temperature specified in Table 10.1 during the Radiant Fire T

b temperature limitation does not apply to knobs used for adjusting combustion

1" PrecondTioning Tests

knob used on
st and Brand

air inlets.

11.1 Genera

11.1.1

Prior to any Performance Tests, the fireplace is to be subjected to the Thermal Shock Test and

either the Temperature Test — 1700°F Flue Gases or Temperature Test — 2100°F Flue Gases.

Exception: In lieu of the Thermal Shock Test and the Temperature Test — 1700° F Flue Gases or
Temperature Test — 2100°F Flue Gases, the fireplace shall not be preconditioned as described in 11.1.2,

unless:

a) The chimney complies with the Standard for Factory-Built Chimneys for Residential Type and
Building Heating Appliance, UL 103; or

b) The chimney has previously been investigated and found capable of being used for the intended
fireplace application.
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11.1.2 When the Thermal Shock Test and the Temperature Test — 1700°F Flue Gases or Temperature
Test — 2100°F Flue Gases are not conducted (see 11.1.1), the fireplace is to be subjected to a preliminary
wood firing that produces a nominal flue-gas temperature of 1000°F (538°C) for 5 hours. The temperature
is to be measured by a thermocouple as described in Figure 10.1 at a point 12 inches (305 mm) vertically
above the inlet of the chimney as shown in Figure 10.4 or Figure 10.5.

11.2 Thermal shock test

11.2.1 A gas-fired flue-gas generator as illustrated by Figure 11.1 is to be used to supply flue gases to
the inlet of the chimney being tested. The generator shall produce flue gases at the specified test
temperatures when fired at the test inputs specified hereafter.

11.2.2 The 1ue-gas generator outlet is to be connected directly to the inlet of the chimney. {o be tested by
means of an Yininsulated flue pipe having a diameter equal to that of the chimney inlet.and the front of the
fireplace opening is to be closed as shown in Figure 11.2.

Figure 11.1

Flue-gas generator
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S2034
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Figure 11.2

Flue gas generator application for temperature test — 1700°F flue gases
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11.2.3 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 to at least the input specified in Column 1 of Table 11.1 and regulated to
produce flue gases at a temperature of 1630° F (906° C) above room temperature at the flue-gas
thermocouple location shown in Figure 11.2. The test is to be continued for a period of 10 minutes, at
which time the burner is to be shut off.

Table 11.1
Flue-gas generator inputs

Equivalent nominal Minimum input to flue-gas generator BTU per hour (kW)
diameter of chimney Column 1 Column 2 Column 3
Temperature test—1700°F | Temperature test— 1000°F | Temperature|test — 2100°F
Inches mm (927°C) flue gases (538°C) flue gases (1125°C))flue gases

6 150 97,000 (28.4) 48,500 (14.2) 175,000 (51.2)
7 180 131,600 (38.6) 65,800 (19.3) 237,000 (69.4)
8 200 172,400 (50.5) 86,200 (25.3) 310,000 (91.0)
9 230 218,000 (63.9) 109,000 (31.9) 392,000 (115.0)
10 250 270,000 (79.1) 135,000 (39.6) 486,000 (142.4)
1 275 330,000 (96.7) 165,000 (48.4) 592,500 (173.6)
12 300 390,000 (114.0) 195,000 (57.2) 699,000 (205.0)

11.2.4 This ftest is to be conducted three times, and at the start of the first test the chimpey is to be at
room tempergture. At the end of each test the chimney_is\to be cooled to room temperature jor to cool for 4
hours, whichgver occurs first, before the next trial.

11.2.5 No tgmperature readings other than flue=gas temperature is required to be recordgd for the tests
described in 11.2.4.

11.3 Temperature test — 1700°F flue gases

11.3.1 The fest is to be condueted using the same apparatus as designated for the Thermal Shock Test
and is to be sfarted with the test-chimney and the test structure at room temperature.

Table 11.1. Input is t6_be maintained to produce flue gas at a temperature of 930°F (517°C) above room
temperature at the\location designated in Figure 11.2 and operation is to be continued uptil equilibrium
temperatures|ate)attained on surfaces of chimney parts and the test structure.

11.3.2 The Fst conditions then are to be established using at least the gas input shown in Column 2 of

11.3.3 After equilibrium temperatures are attained as described in 11.3.2, the input to the flue-gas
generator is to be increased to that given in Column 1 of Table 11.1, and regulated to produce a
temperature of 1630°F (906°C) above room temperature at the location designated in Figure 11.2 and the
test continued for 10 minutes, at which time the burner is to be shut off.

11.3.4 The maximum temperature attained on the test structure (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 room temperature while the flue-gas temperature is maintained as described in
11.3.3 and after the flue-gas generator is shut off.
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11.4 Temperature test — 2100°F flue gases

11.4.1 The test is to be conducted using the same apparatus as designated for the Thermal Shock Test
and is to be started with the test chimney and the test structure at room temperature. Fireplaces using
Type HT chimneys complying with the requirements specified in the Standard for Factory-Built Chimneys
for Residential Type and Building Heating Appliances, UL 103, are identified as complying with the
requirements for the 2100°F (1135°C) test.

11.4.2 The test conditions then are to be established at the inputs shown in Column 2 of Table 11.1, 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 located centrally in the flue-gas stream as shown in Figure 11.3. The
operation is to be continued until equilibrium temperatures are attained on surfaces of fireplace parts and
the test structyre.

=
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Figure 11.3

Flue gas generator application for temperature test — 2100°F flue gases
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11.4.3 After equilibrium temperatures are attained under the test conditions described in 11.4.2, the input
to the flue-gas generator is to be increased to that specified in Column 3 of Table 11.1 and regulated to
produce a temperature of 2030°F (1128°C) above room temperature at the location designated in Figure
11.3. 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.

11.4.4 The test specified in 11.4.3 is to be conducted three times. The tests are to be conducted with the
full length of the connector pipe insulated with a 3-inch (75-mm) thick layer of ceramic blanket insulation or
equivalent insulation having a K factor of 1.7 at 2000°F (1079°C).

11.4.5 The maximum temperature attained on the test structure (enclosures and joists) and on surfaces
of the fireplacg assembly at points of zero clearance to the test structure shall be not more than 175°F
(97°C) above [room temperature while the flue-gas temperature is maintained as described|in 11.4.3 and
after the flue-gas generator is shut off.

12 Radiant Fire Test

12.1 A basket grate is to be constructed of 3/8 inch (9.5 mm) square steel-bar stock spaced 1 inch (25.4
mm) apart on|centers as illustrated in Figure 12.1. The basket is to b&)open at the back for placement
against the back of the hearth. Figure 12.2 shows alternate grate.€onfigurations that shall be used to
accommodate|two typical shapes of hearths.
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Figure 12.1

General form of charcoal basket
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12.2 For a fireplace whose hearth incorporates raised ledges the basket grate is to have an inside area
in the plan view equal to two-thirds of the total hearth area. See 12.4.

12.3 For a fireplace whose hearth incorporates an integral grate that is sized one-half the hearth area or
larger, the basket grate is to have an inside area in the plan view equivalent to the effective burning area of
the integral grate. For a fireplace whose hearth incorporates an integral grate that is sized less than one-
half the hearth area, the basket grate is to have an area equivalent to one-half the hearth area. See 12.4.

12.4 For the basket grate referenced in 12.2 and 12.3, in the plan view, the shape of the basket grate is
to conform closely to the shape of the hearth. When the grate is placed in position, the distance from the
front inside edge of the grate to the front of the hearth is to be one-sixth of the maximum hearth depth as
measured between the front and back edges of the hearth. The inside depth of the basket grate is to be 6

inches (152 mm) and the grate is to stand on legs that support the inside bottom of the grate|4 inches (102
mm) above th¢ hearth. See Figure 12.2.
Figure 12.2
Typical relation of grate to hearth
BASKET
D GRATE HEARTH
* OUTLINE
1/6 D K
? PLAN A
BASKET
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D HEARTH
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1/6 D ~
? PLAN B
S2417

12.5 The basket grate is to be loaded to a depth of 6 inches (152 mm) with charcoal briquettes formed in
the shape of 2.0- by 1.9-inch (50- by 48-mm) square pillows, each having rounded edges and a maximum
thickness of 1.2 inches (30 mm). The briquettes are to have a count weight of 17 per pound (38 kg), a heat
content (dry basis) of 11,500 Btu per pound (26,750 J/g), and a moisture content of 5 percent.2

2 A briquette that is capable of being used for this test is manufactured by the Kingsford Chemical Company, Oakland, California
94623.
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12.6 A damper intended to be adjustable between open and closed positions is to be regulated to
produce severe conditions, and is not to be closed to the extent that flue gases spill into the living space.

12.7 After ignition, fuel is to be added at 7-1/2 minute intervals and at each interval the fire is to be poked
or stirred in an effort to maintain a 6 inch (152 mm) bed of fuel burning at maximum intensity. Poking and
stirring are to be accomplished by inserting a flat bar of steel at the midpoint of the basket at one end and
sliding it through the fire bed, and then inserting the bar at the bottom of the basket at the other end and
sliding it the opposite way through the fire bed. Ashes on the hearth are to be removed prior to each
addition of fuel.

12.8 Temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until it is apparent the maximum temperatures have been attained. Maximum temperatures are
identified to Have been attained when three successive readings taken at 30-minute intervals show no
change or shgw a decrease.

12.9 When |the fireplace is fired as described in 12.5 — 12.7, the maximum/temperatdre rise above
ambient zone|temperature shall not exceed:

a) 1M7fF (65°C) on exposed surfaces of the test enclosure and

b) 90°1F (50° C) on concealed surfaces of the test enclosufe, such as beneath the hearth (fire
chamhier), beneath the hearth extension, behind the wall-mounted shields, within the chimney
enclodure and surrounding the fire chamber.

12.10 The {emperature rise of any part of the fireplace,and chimney shall not exceed|the maximum
values specified in Column 1 of Table 10.1 for the material'employed.

12.11 The temperature rise of the outlet air at thie outlet in an air duct system shall not pxceed 250°F
(139°C) above room ambient temperature.

12.12 The témperature rise of the surfacé grille of remote air outlets located in areas othg¢r than directly
in front of and|above the fire chamber ‘opening shall not exceed:

a) 140°F (78°C) above.-ambient zone temperature for grilles located 36 inches (914 mm) or less
abovelthe floor.

b) 180°F (100° G)*above ambient zone temperature for grilles located more than 36 inches (914
mm) apove thefloor.

13 Brand FIre Test

13.1 Andirons to be used in this test are to be constructed as illustrated in Figure 13.1.

Exception: This requirement does not apply when integral grates are provided.
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Material: 5/8 inch
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15.9 mm) round or square steel bar stock. Two each required.

hnds are to be constructed as iflustrated in Figure 13.2, and are to employ strips of dry
nt of 19 percent or less) Douglas fir finished to 3/4 by 3/4 inch (19.1 by 19.1 mm), weighing
unds per cubic inch (554:0-#55.4 kg/m®) and spaced 1 inch (25.4 mm) apdrt on centers.
to be conditioned in an_oven at 105 — 150°F (40.5 — 66°C) for at least 16
Conditioned brands are to be used within 3 hours after their removal from the gven.

hours prior to
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Figure 13.2

Brands

TYP.CAL

REAR BRAND X3}

S2419

13.3 The brands are to be placed in the hearth area as illustrated in Figure 13.3 which shqws two typical
hearth shape$. Each front and rear brand(is'to have an area in the plan view equal to one-third of the total

hearth area. (Vhen the brands are located as illustrated in Figure 13.3, the distance from the front edge of
the front brapd to the front of the ‘hearth is to be one-sixth of the maximum hearth depth measured

between the ffont and back edges:of the hearth.
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Figure 13.3

Typical relation of brands to hearth
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13.4 The hearth area is identified to be the effective area on which the fuel is to be burned} and consists
of the area boydered by the back and side.walls of the fireplace, and the plane of the front gpening of the
fireplace.

Exception No.|1: For a fireplace~incorporating raised ledges, the hearth area is to be definefd as specified
in 13.5.

Exception No| 2: Forlafireplace incorporating an integral grate, the hearth area is to be defined as
specified in 13.6.

13.5 For a fifeplace whose hearth area incorporates raised ledges, each brand is to have gn area in the
plan view equal to one-third of the hearth area as defined by the ledges. For the purpose of defining the
hearth depth, the minimum ledge height above the hearth is to be identified as 1-1/2 inches (38.1 mm) at
the front, and 6 inches (152 mm) at the sides and back and the maximum depth of the front ledge
(regardless of actual depth) is identified not to exceed one-sixth of the depth of the hearth measured
between the back wall of the fire chamber and the plane of the front opening (plane of door when used) of
the fireplace.

13.6  When the fuel burning area is defined by the front of a log retainer with a minimum height of 4
inches (102 mm) and the sides and rear of the fireplace, each brand is to be one-half of the effective
burning area of the hearth. When the fuel burning area is defined by an integral grate having a front with a
minimum height of 4 inches (102 mm) and the sides and rear of the grate are a minimum of 6 inches (152
mm) high, each brand is to be one-half of the area of the integral grate. When the effective burning area of
the integral grate is less than one-half the hearth area of the fireplace, each brand is to have an area
equivalent to one-half of the hearth area of the fireplace.


https://ulnorm.com/api/?name=UL 127 2020.pdf

FEBRUARY 25, 2020 UL 127 67

13.7 A damper constructed to be adjustable between open and closed positions is to be regulated to
produce severe conditions and is not to be closed to the extent that flue gases spill into the living space.

13.8 Throughout the test there shall be no evidence of spillage of products of combustion or flame from
the fireplace. Intermittent or sporadic wisps of smoke (smoking not longer than 15 seconds at a time) is not
to be regarded as spillage.

13.9 After ignition, one brand is to be added every 7-1/2 minutes, alternating front and rear, with the long
strips placed downward and parallel to the face of the fire chamber opening. Embers are to be leveled;
ashes are not to be removed from the hearth.

Exception No. 1: A slower feed rate is to be used when greater temperature rises are produced.

Exception No
feed rate is to
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13.11  Wher
ambient zone|

a) 117
b) 90°

chamh
enclos

13.12 The {emperature rise of any part-of the fireplace and chimney shall not exceed

specified in C

13.13 The't
ducted firepla

13.14 The't
in front of and

2: When embers build up to a level of one-half of the fire chamber opening h
be used to maintain a fuel bed that does not exceed this height.

eratures at all points of measurement are to be recorded at intervals not
t is apparent that maximum temperatures have been attained:.Maximum ten
ave been attained when three successive readings takefi at' 30-minute inte
w a decrease.

temperature shall not exceed:
F (65°C) on exposed surfaces of the test.en¢losure; and

F (50° C) on concealed surfaces of-the test enclosure, such as beneath t
ure and surrounding the fire chamber.

blumn 1 of Table 10.1 forthe material employed.

emperature rise of the outlet air at the outlet in an air duct system of a circul

ce shall not exceed 250°F (139°C) above ambient zone temperature.

abovethe fire chamber opening shall not exceed:

eight, a slower

exceeding 30
hperatures are
rvals show no

the fireplace is fired as described in 13.2 — 1319, the maximum temperatdre rise above

ne hearth (fire

er), beneath the hearth extensiony behind the wall-mounted shields, within the chimney

the maximum

ating warm-air

bmperature rise of the surface grille of remote air outlets located in areas othg¢r than directly

a) 140

°F_(78°C) above ambient zone temperature for grilles located 36 inches (91

4 mm) or less

above

the floor.

b) 180°F (100°C) above ambient zone temperature for grilles located more than 36 inches (914

mm) a

bove the floor.

14 Flash Fire Test

14.1

This test is to be conducted as a continuation of the Brand Fire Test, Section 13. The embers

remaining from the Brand Fire Test are to be removed to a plane level with the top of the andirons.

14.2 Eight brands are to be stacked on the andirons, four in front and four in the rear, with the long strips
placed downward. Each stack of four brands are tied together with wire not larger than 18 AWG (0.04 inch
diameter).
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14.3 The flue-gas outlet damper is to be fully opened.

14.4 During the resultant fire, there shall be no evidence of spillage of products of combustion, or flame
from the fireplace. Intermittent or sporadic wisps of smoke (smoking not longer than 15 seconds at a time)
is not to be regarded as spillage.

14.5 Temperatures at all points of measurement are to be recorded at intervals not exceeding 5 minutes
until it is apparent that the maximum temperatures have been attained.

14.6  When the fireplace is fired as described in 14.1 — 14.4, the maximum temperature rises shall not
exceed 140°F (78°C) above ambient zone temperature on the following surfaces:

a) Test

I

14.7 The ten
specified in Cqg

enclosure;

b) Fireplace, or chimney parts at points of zero clearance to the test structure;and

c) Bengath a hearth extension installed on the area specified for such an extension.

perature rise of any part of the fireplace and chimney shall-not'exceed the maximum value

lumn 2 of Table 10.1 for the material employed.
14.8 The temperature rise of the surface grille of the air outlet is Aet'to be recorded during this test.

15 OptionallUnvented Decorative Log Temperature Test

15.1 This teq the Flash Fire

Test, Section

t shall be conducted upon completion of the Brand Fire Test, Section 13, and
4.

15.2 Unvented decorative log sets of the singlé and double burner type that comply with th¢ Standard for

Unvented Roq
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set is to be of
40,000 Btu/h

15.3 The un

m Heaters, ANSI/IAS/AGA Z21.11.2, are to be installed into the hearth of {
ctory-built fireplace in aceerdance with the manufacturer's instructions. The
the largest size which fits-into the hearth of the fireplace and is to employ an
hile fired with either natural or propane gas.

vented log sets.are to be fired with the flue-gas outlet damper of the factory-

fully closed, t
open. The chi

15.4 The insfallation and operation of the unvented log sets are to be conducted in accord
log manufactufer's installation and operating instructions.

ney systemmis to remain installed on the fireplace during these tests.

he previously
unvented log
nput rating of

built fireplace

e screen mesh doors drawn closed, and the fireplace glass doors (when provided) fully

ance with the

15.5 The temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until it is apparent the maximum temperatures have been attained. Maximum temperatures are
considered to have been attained when three successive readings taken at 30-minute intervals show no
change or show a decrease.

15.6 When the unvented log sets are fired as described in 15.2 and 15.3, the maximum temperature rise
above ambient zone temperatures shall not exceed the temperature limits required by 13.11.

16 Support Test

16.1 Parts of the fireplace shall not be damaged or become distorted, nor shall the security of their
attachment to a building structure be impaired, when tested as described in 16.2 and 16.3.
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16.2 Parts of the fireplace required to support the chimney, hood, or other part above the fireplace
opening are to be installed as described in the manufacturer's instructions, in a framework simulating a
typical installation. A section of the chimney, hood, or other part is to be placed on the fireplace as
intended and is to be loaded either by means of weights or by a machine.

16.3 The maximum static load applied is to be equal to four times the load imposed by the heaviest
chimney or by any other part that the fireplace is required to sustain in service. The load is to be applied for
a minimum of 60 minutes.

17 Fire Chamber Strength Test
17.1 The fireplace, its hearth, and any factory-installed hearth extension are to be positioned and

supported as [intended with relation to a building structure. An inclined plane and a simulatefd log are to be
prepared for yse in this test. See Figure 17.1 and Figure 17.2.

Figure 17.1

Inclined plane for strength test

(305 mm)
et} 12" ——

6" (152 mm
Radius

/ Removdgble.

S2421 (305 mm)

Material: Hardboiard or other smooth surfaced material — sheet metal formed to radius as shown.

Support: As convenient.
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Figure 17.2
Simulated log

,/-Smooth Surface

Hard Wood
7/ 77 o T T T T T T T T ° 7777
i 79? B8/ | 7
Pluglgs / ZFlug7
1./.4/..990&” _____ - — — — _"%@Ju/_

Load with shot or other metal to fring
total weight of log to 2/3lb./inch.

i

|
5”——| l=— 1/2 Width of Fireplace Opéning
(127mm)

17.2 The indined plane is to be positioned with respect to the fireplace as illustrated in Figure 17.3 and
Figure 17.4. The andirons shown in Figure'17.3 and Figure 17.4 are to be as illustrated in Figure 13.1.
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Figure 17.3

Inclined plane in position for strength test of back wall
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Figure 17.4

Inclined plane in position for strength test of back and side walls
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17.3 While remaining in position "A" as illustrated in Figure 17.4, the inclined plane is to be elevated
successively to each of the three positions shown in Figure 17.3 and the simulated log is to be rolled down
the plane once at each elevation of the plane, for a total of three impacts against the back wall of the fire
chamber.

17.4 The test described in 17.3 is to be repeated with the inclined plane in position "B" (Figure 17.4) and
then in position "C", for a total of six additional impacts.

17.5 With the inclined plane remaining in position "A" as illustrated in Figure 17.4, the andirons are to be
positioned successively in the three positions shown in Figure 17.5. The slope of the inclined plane then is
to be adjusted so that the simulated log to roll down the plane and impact the rear half of the andiron.
There is to be one impact at each position of the andiron, for a total of three impacts.

Figure 17.5

Inclined plane in position for strength test of hearth?

Position

Starting Planje.

e F
Support (if /l ‘
necessary. SIDE VIEW

2 No one point on and out.
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17.6 The back wall, side walls, and hearth of the fire chamber shall withstand the successive impacts on
their surfaces resulting from the tests described in 17.3 — 17.5 without being damaged to the extent that
the fireplace assembly is not capable for further use. Ceramic materials shall not break away, become
dislodged, or show cracks opened more than 1/64 inch (0.4 mm) through the full depth of the material.

17.7 The hearth area within the combustion zone then is to be subjected to a uniform static load of 100
pounds per square foot (489 kg/m?) applied directly to the hearth area with the andirons removed. There
shall be no permanent distortion or damage to the hearth area or to any part of the fireplace.

17.8 The area of a hearth extension furnished with the assembly then is to be subjected to a static load
of 400 pounds (181.6 kg) applied to various 1/4 square foot (2.32 dm?) areas at different points on the
extension. There shall be no permanent distortion or damage to the hearth extension area or to any part of
the fireplace.

17.9 The ou
directly by the
kg) applied thr
mm)] wood n
Ornamental o
distortion or d4

18 Chimney
18.1

18.1.1 A chi
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18.2.4.
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Strength Test

mney or its parts shall not break, disassemble, or become damaged to the e
e for further use as a result of three impacts of a sand bag applied as describ|

ney parts shall not break, disassemble, or become damaged to the extent thg

8.3.2.

18.1.3 Asu

chimney sectipn between adjacent supports. See 18.4.1.

18.1.4 A chimney jointjof an offset chimney shall sustain a load equivalent to four times the

vertical portior

pport for an elbew_shall sustain a load equivalent to four times the weight

of the-ehimney length between the supports applied as described in 18.5.1.
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bf the longest

weight of the
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chimney clean
18.2 Impact

18.2.1
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ing brushes as described in 7.3.2.

test

es exerted by

With reference to the requirements in 18.1.1, the impact is to be applied to an unenclosed

chimney installed as shown in Figure 18.1. 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 dry before a test is conducted.

18.2.2 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 18.1. 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
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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 18.1 above the center of gravity of the bag at its at-rest position.

Figure 18.1
Strength test
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18.2.3 The length of the pendulum varies, based upon the intended point of impact.

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

a) Atth

b) At th

e level of ajoint;

e 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).

18.3 Longitudinal force test

18.3.1 With
chimney asse
field-joined tog
apart. When
conducted.

18.3.2 Twod
A longitudinal
the outer jacke

18.4 Load te

18.4.1
in Figure 18.2
vertical specif
equivalent to f
attached to th
sustained for §

r]iference to the requirements in 18.1.2, the longitudinal force is to be applied.o

The tgst to determine compliance with the requirements of 18.1.3 is to be performeg
Elbows are to be tested using an elbow chimney section having the greatest gangle from the

blies, as required to provide for representative samples of each size of\paft i
ether. The force is to be exerted on the assembly in a direction tending to pull
cemented joints are included in an assembly, the cement is to"be dry be

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

st for chimney elbows

ed by the manufacturer and installed directly on the chimney section. A
pur times the weight of the longest supported section of the chimney that is i
e elbow, is to be applied through the center of gravity of the section. The
minutes.

n a number of
ntended to be
the assembly
fore a test is

5 instructions.
nduit, then to

as illustrated

vertical load,
htended to be
load is to be
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Figure 18.2

Load test for chimney elbows

=

/g LOAD - four Times Weight of
[— S Maximum, tength Between Supportq
Seeel u

18.5 Chimney joint load test

18.5.1 The fest to determine complianee with the requirements in 18.1.4 is to be performe
in Figure 18.3. The maximum inclined length of flue-pipe between supports is to be assembled and
installed on stipports as shown. A Vertical load, equal to four times the weight of the length ¢f the chimney

between supports, is to be applied at the joint located centrally between the supports. The load is to be
sustained for p minutes.

d as illustrated

77
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Figure 18.3

Chimney joint load test load

LOAD - FOUR TIMES WEIGHT OF
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1
"
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1
A777 E%BrFJ )mm) 7777 Ve e
| _Moximum Inclined Length Between Supports

$2262

18.6 Chimney joint torsion test

18.6.1 With feference to the requirements in 18.1.5, the torsion is to be applied to a minimum of three
chimney sectipns of the maximum length, secured to the support assembly. A metal chiminey cleaning
brush sized tolfit the chimney flue is.t6 be inserted to the midpoint of the top section and tunned ten times
to simulate cleaning methods. Thechimney parts shall not separate or disengage.

19 Wind Load Test

per square fodt (146 kg/m?) of exposed area applied to any surface extending above the roof, when tested
as described in19.2 — 194

191 A roof{ssembly shall resist, without damage or opening of joints, a load equivalent|to 30 pounds
t
i

19.2 The test is to be made 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.

19.3 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.

19.4 Aload equivalent to the product of the projected area multiplied by an assumed wind pressure of 30
pounds per square foot (146 kg/m?) is to be applied to the surface of the assembly in a horizontal direction.
When a uniform surface load is not capable of being 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 as much of the
surface as required. See Figure 19.1. The load is to be sustained for a period of 1 hour as a static load.


https://ulnorm.com/api/?name=UL 127 2020.pdf

FEBRUARY 25, 2020 UL 127 79

Figure 19.1
Wind load test
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20 Rain Tesgt

20.1 The gyantity of water entering the flue-gas conduit, ventilation openings provided as part of a roof
assembly, or any other individual passageway, shall not exceed 2 percent of that which entgrs the conduit,
ventilation ogenings, or passageway when unprotected by a cap or other means, when tested as
described in 40.2 — 20.6.

20.2 Repregentative sizes\and styles of caps, roof assemblies, and roof jacks are to be silibjected to the
tests describgd in 20.320.6. The chimney section, roof assembly, or roof jack is to be sealed or flashed
into a roof setion of\watertight material that sheds the water spray away from the underdide of the test
assembly. In thissarrangement, any water entering the test assembly from above is to be opserved at the
underside of the simulated roof and collected.

20.3 The rain test apparatus is to consist of three spray heads mounted in a water-supply pipe rack
illustrated in Figure 20.1. Spray heads are to be constructed in accordance with the details illustrated in
Figure 20.2. The water pressure for all tests is to be maintained at 5 psig (34.5 kPa) at each spray head.
The spray is to be directed toward the top and side of the cap, roof assembly, or roof jack. The cap, roof
assembly, or roof jack is to be centrally located within the spray pattern and the top of the cap, roof
assembly, or roof jack under test is to be at least 3 feet (0.9 m) below the plane of the lower spray head
outlet.


https://ulnorm.com/api/?name=UL 127 2020.pdf

80 UL 127

FEBRUARY 25, 2020

Figure 20.1
Rain-test spray-head piping
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Figure 20.2
Rain-test spray head
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20.4 The average rate of simulated rainfall in inches per hour over an area 12 inches in diameter with the
water pressure at 5 psig (34.5 kPa) is to be determined as follows. A 12-inch (305-mm) diameter
cylindrical container, open at one end and 20 inches (508 mm) deep, is to be used to collect the rainfall for
30 minutes. The center of the end of the container is to be located at the same position as the center of the
upper surface or plane of the cap or assembly to be tested. The inches of rainfall collected in 30 minutes is
to be multiplied by two to determine the rainfall in inches per hour.

20.5 For the rain test of an assembly, arrangements are to be made for collecting, in separate
containers, any water entering the flue-gas conduit and any ventilation air passageway of a given
configuration. The rain test is to cover a period of 1 hour.

20.6 The maximum amount of water collected in either the flue gas conduit or in any ventilation air
passageway shall not exceed the value obtained by application of the formula:

0<0.02xRxA4

In which:
Q = Vofume of water actually collected, cubic inches per hour;
R = Rajnfall, inches per hour; and

A = Arg¢a of conduit or passageway, square inches.
21 Crushing Test of Nonmetallic Flue-Gas Conduit ordnsulation

21.1 Each of eight full size chimney sections of gach size of nhonmetallic flue-gas conduit of insulation
shall sustain wWithout visible damage a load of notless than 450 pounds (204 kg) when tested as described
in21.2-21.5.

21.2 The samples used in this test are to-be full-size sections, free of cracks. The face of each end of the
samples is to pe perpendicular to the axis of the chimney section and is to be ground smogpth or capped
with plaster toobtain uniform distribution of loading.

21.3 At leasf eight 4-inch, (100-mm) long samples of each size are to be tested. Four samples of each
size are to b tested in.the ‘as-received condition. The remaining four samples are to be| placed in an
electrically-hegited ovenwhose temperature is initially at room temperature and then increaged at the rate
of 55°C per m|nute 10.550°C and maintained at this temperature for 24 hours. The samples then are to be
removed and ¢ooledto room temperature prior to application of the load.

21.4 Any method that applies the load progressively or in increments not exceeding 5 percent of the
estimated total breaking load is used for this test. When the load is applied in increments, the samples are
not to remain in any loaded condition longer than is required for observing and recording the load values.

21.5 The bed of the testing machine is to be used as the bottom bearing surface. The bed is to be made
of flat steel. Pressure on the top of the sample is to be applied by a bearing block maintained parallel to the
bed of the machine. The construction and operation of the bearing frames and bearing blocks are to
maintain a uniform distribution of the applied load. The samples are to be placed so as to secure a
symmetrical distribution of the loading.

22 Resistance to Action of Acids Test of Nonmetallic Flue-Gas Conduit

22.1 The percentage of acid-soluble matter in each sample of nonmetallic flue-gas conduit material shall
not exceed 3.0 percent by weight when tested as described in 22.2 and 22.3.
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22.2 A sample of each nonmetallic flue-gas conduit material is to be subjected to this test. Each sample
is to have a square face area and is to be the maximum thickness used in the conduit. The total surface
area is to be measured. The samples are to be washed with hot water and dried to constant weight in a
ventilated oven at a temperature between 105 and 110°C.

22.3 Upon attaining constant weight, the samples are to be suspended and completely immersed in a
1/50 normal sulfuric acid solution [40 cubic centimeters of solution for each square inch (6.5 cm?) of
sample surface area] at a temperature between 21 and 32°C (70 — 90°F) for a period of 24 to 48 hours.
The samples then are to be removed from the solution, washed with hot water, and dried to constant
weight in a ventilated oven at a temperature between 105 and 110°C (221- 230°F). This weight then is to

be compared with the weight obtained as described in 22.2.

23 Freezing

23.1 Parts d
or loss of wei
thawing treatn

23.2 The sa
laminations a

23.3 Thesa
(221- 230°F)
(64 — 75°F).

hours, and th
wiped dry wi
calculated an

23.4 Repres
shattered edd
the material f1

23.5 The sa
and 110°C (2
water at a ten
than 1 minuts
immediately 3
temperature
then followed

and Thawing Test of Water-Absorptive Nonmetallic Materials

f nonmetallic materials that absorb water shall not show disintegration’ \cracki
ght of more than 5 percent of the initial dry weight after being subjected to th
hent described in 23.2 — 23.5.

mples of each material to be tested are to be free of observable cracks, and sk
nd fissures unless they are representative of the material ftom which the samp

mples are to be dried to constant weight in a ventilated oven at a temperature
The samples then are to be submerged for 24 hours in water at a temperatur
he water then is to be heated to boiling temperature, maintained at this ten

h a cloth, and weighed immediately. The average water absorption by w
i recorded.

entative samples of complete parts then are to be required to be free of obser
es. The samples shall not contain laminations and fissures unless they are re
om which the samples are‘taken.

P1— 230°F) and.the)weights recorded. The samples then are to be immersed
hperature of 18.=/24°C (64 — 75°F), then removed from the water and draine
. The supefficial moisture is to be removed with a towel or blotting paper an
ubjected o ten conditioning cycles. Each conditioning cycle is to consist of
f minus18°C for 16 hours, followed by exposure to a temperature of 110°C fg
byimmersion in water for 1 hour. These cycles are to be continued for 240

ng, or spalling,
e freezing and

all not contain
es are taken.

pf 105 — 110°C
e of 18 — 24°C
perature for 5

en cooled to a temperature of 18 — 24°C. Each sample then is to be removed from the water,

eight is to be

able cracks or
bresentative of

mples are to be dried\o constant weight in a ventilated oven at a temperaturg¢ between 105

for 72 hours in
d for not more
d the samples
exposure to a
r 7 hours, and
hours, except

that once dur|

ng-the test the samples are to remain at the temperature of minus 18°C for §

4 consecutive

hours. At the end of the test period, the samples are to be dried to constant weight, and the weight

recorded.

24 Cemented Joint Test of Flue-Gas Conduit

241

gas conduit following the tests described in 24.2 and 24.3.

There shall be no evidence of softening or leaching of the cement used for joining sections of flue-

24.2 Four samples are to be prepared of each style of joint used between two sections of the flue-gas
conduit. The length of the test assembly shall be no longer than required to include the complete joint.

24.3 The samples are to be dried to constant weight in a ventilated oven at a temperature between 105
and 110°C (221- 230°F). Each sample then is to be placed in an ambient temperature between 21 and
32°C (70 — 90°F), and mounted with the axis of the assembly in a vertical position. The bottom of the


https://ulnorm.com/api/?name=UL 127 2020.pdf

84 UL 127 FEBRUARY 25, 2020

assembly is to be sealed to retain liquid, and the assembily is to be filled with a 1/50 normal sulfuric acid
solution to a level 1 inch (25.4 mm) above any cemented portion of the joint. The solution is to be
maintained at that level for 72 hours. The solution then is to be removed and the test repeated, except that
water is to be used in place of the sulfuric acid solution. See Figure 24.1.

Figure 24.1

Test of cemented joints

0]

A — Liquid level
B — Highest level of cement

S2428

-+

25 Sulfuric Acid Extraction-Test for Porcelain-Coated Steel Used for Flue-Gas Condu

25.1 The losp in weightiof porcelain-coated steel used for flue-gas conduit shall be not greater than 0.30
percent following the tests described in 25.2 and 25.3.

25.2 Two samples are to be tested, each 2- by 2-inches (50- by 50-mm) in face area. When seams are
incorporated in the product, each sample IS to Include the conduit seam. The samples are 1o be weighed
and the thickness of the base metal determined. The sample weights are to be adjusted to a base metal
thickness of 0.026 inch (0.66 mm). The edges of the samples are to be coated with wax.

25.3 The samples are to be suspended completely immersed in a solution containing 20 percent by
weight sulfuric acid, and at a temperature between 21 and 32°C (70 — 90°F), for a period of 44 hours. After
removal from the solution, the samples are to be cleaned, dried, and weighed; and the loss of weight is to
be calculated and recorded as a percent of the original adjusted dry weight.
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26 Glazing Test

26.1 General

26.1.1 Glazing shall not crack, break, become dislodged, or sustain a loss of strength when the fireplace
is subjected to the Radiant Fire Test, Section 12; Brand Fire Test, Section 13; and Flash Fire Test, Section
14.

26.1.2 When the glazing material is shielded from the room by a screen or wire mesh having openings
less than 1/4 by 1/4 inch (6.4 by 6.4 mm) and the screen is secured to the frame, the glazing shall not
crack or break when subjected to the Radiant Fire Test, Section 12; Brand Fire Test, Section 13; Flash Fire
Test, Section 14; and tested as described in 26.2.1 — 26.3.1, unless the screen is not damaged (torn,
dislodged or punctured) by these tests. When the glazing cracks or breaks, the fireplace is\tp be subjected
to these tests|with the glazing material both in place (intact) and with one glazing panel-remgved.

26.2 Impact test

26.2.1 Glazing shall withstand, without cracking or breaking, the impact described in 26.2.2:

a) Prid chever test is

condu

r to the Radiant Fire Test, Section 12, or Brand Fire Test, Section 13 (wh
cted first), while at room temperature;

b) Dur|ng the Radiant Fire Test, while at the maximum temperature developed during|that test;

c) Follpwing the Radiant Fire Test, after being cooled to room temperature;

d) Dur|ng the Brand Fire Test, while at the maximum temperature developed during that test;

e) Follpwing the Flash Fire Test, Section 14, after being cooled to room temperature;fand

f) For putdoor fireplaces, during the\tiot and cold exposure conditioning test, 29.2.

26.2.2 Aninpactis to be applied to the center of the glazing panel by means of a 1.18 pound (0.54 kg), 2

f 16.25 inches

inch (50.8 mr
(413 mm). Th
the panel. Se

n) diameter steel sphere swung through a pendulum arc from a height (h) o
e at-rest suspension point of the steel sphere is to be 1 inch (25.4 mm) in front

b Figure 26.1.

of the plane of
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26.3 Water

26.3.1  Whil

Figure 26.1

Impact test

suspension point

/

suspending wire or cord of
/ any convenient length

steel sphere

hock test

|

\ panel

(edgewise view)

IP100

at the maximum temperature developed during the Radiant Fire Test, Sedtion 12, each
glazing panel shall withstand, without cracking or breaking, the application of:

a) A wet cloth, fully saturated with water at room temperature, wiped across the syrface of each

glazing panel; and

b) Thrge misted water sprays projected across the surface of each glazing panel from a household
cleaning bottlé with a gun-type nozzle, applied after the panel is dried and agajn attains the
maximym temperature under the heated condition.

OUTDOOR FIREPLCACES

27 General

27.1 Fireplaces intended for outdoor use shall comply with Sections 28 — 31, in addition to the
requirements of Sections 1 — 26 and 33 — 61.

28 Construction

28.1 The unit assembly shall be fabricated from Type 430 stainless steel or G-90 coated galvanized steel
for the outer unit wrap only to reduce the effects of corrosion. Additionally, all fastening means shall be
able to withstand the conditions anticipated during outdoor use. In order to facilitate water runoff, the
hearth pan shall have a pitch of a minimum of 1/4 inch per foot forward.
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29 Performance

29.1

29.1.1

General

A fireplace intended for outdoor use shall be subjected to the hot and cold conditioning test,

freezing and thawing tests for refractory materials, and the wind test described in 29.2 — 29.4.

29.2 Hotan

20.2.1

d cold conditioning test

The following tests and conditioning operations for fireplaces intended for outdoor use are to be

repeated for three cycles. The first and second cycle are to consist of the requirements specified in 29.2.2
— 29.2.6. The third cycle is to consist of the requirements specified in 2922 — 29 2 5 and 29.2.7. Upon

completion of
broken glass
potentially ing

29.2.2 Prior|
temperature.

29.2.3 Allfi
hearth refrac
Section 20, R

29.2.4 Follg
fireplace plac
chamber for 2

29.2.5 With
provided with
are to be full
fireplace refra

29.2.6 Durin
Test, the Flas
fireplace is to|
testing and cg

29.2.7 Duri

the three cycles, a fireplace intended for outdoor use shall not exhibit a crac
panels, deformed metal panels, broken welds or fasteners, or any other c
Freases the risk of injury or fire.

to beginning each cycle of tests and conditioning operations, the\fireplace is|

eplace doors are to be opened and the fireplace front,face and hearth area
ory, are to be subjected to a water spray using the)rain test apparatus a
hin Test, for 5 minutes.

wing completion of the water conditionings, all fireplace doors are to be c
bd in a cold chamber that is maintained at(0°F (-18°C). The fireplace is to rem
4 hours, then removed.

n 2 minutes of removal from the cold chamber, any glass panels which t
are to be subjected to the impact test of 26.2. Following the impact test, the {
y opened and the Fire Chamber Strength Test of Section 17 is to be con
ctory.

g the first and secand cycles of testing and conditioning following the Fire Cha
h Fire Test of/Section 14 is to be performed. After the Flash Fire Test is
cool for 30 minutes, after which any remaining coals are to be removed. Thg
nditioningis'to then begin.

hg thethird cycle of testing and conditioning, the fireplace is to be ins

ked refractory,
bndition which

to be at room

| including the
5 described in

osed and the
ain in the cold

ne fireplace is
ireplace doors
ducted on the

mber Strength
complete, the
e next cycle of

alled into the

temperature t
The fireplace

st enclosure used for the Brand and Flash Fire Tests of Sections 13 and 14

s thermto besubjectedtothe Brand—and FtashFire—Tests—T e fireptace st

accordance with the requirements specified in Sections 13 and 14.

29.3 Freezing and thawing tests for refractory materials

29.3.1

[, respectively.
1all perform in

Prior to undergoing the tests and conditionings described in 29.3.2 — 29.3.5, representative

samples of the fireplace's refractory material are to be free from cracks that can be observed unaided. The
samples are able to contain laminations and fissures when the laminations and fissures are representative
of the overall refractory material. When subjected to the tests and conditionings described in 29.3.2 and
29.3.3, refractory samples shall not disintegrate, crack, nor exhibit spalling. Additionally, the samples shall
not lose more than five percent of their initial dry weight. As a result of the conditionings described in
29.3.4 and 29.3.5, refractory samples shall neither break nor crack.

29.3.2 Three refractory samples are to be dried to constant weight in a ventilated oven at a temperature
of 212 — 221°F (100 — 105°C) and the weights measured. The samples are then to be submerged for 24
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hours in water at a temperature of 64 — 75°F (18 — 24° C). The water is then to be heated to boiling
temperature, maintained at this temperature for 5 hours, then allowed to cool to a temperature of
64 — 75°F (18 — 24°C). Each sample then is to be removed from the water, wiped dry with a cloth, and
weighed immediately. The water absorption by weight is to be calculated and recorded.

29.3.3 Following the conditioning of 29.3.2, the samples are to be dried to constant weight in a ventilated
oven at a temperature between 212 and 221°F (100 and 105°C) and the weights recorded. The samples
are then to be immersed for 72 hours in water at a temperature of 64 — 75°F (18 — 24°C), and then
removed from the water and allowed to drain for not more than 1 minute. The superficial moisture is to be
removed with a towel or blotting paper and the samples immediately subjected to three conditioning
cycles. Each conditioning cycle is to consist of exposure to a temperature of -40°F (-40°C) for 16 hours,
followed by exposure to a temperature of 212°F (100°C) for 7 hours, and then followed by immersion in

water for 1 hd
weight measu

29.3.4 Three
then placed in
allowed to red
cracking.

29.3.5 One
temperature fq
hours and rei
specified in S¢

Or. At the end of the test period, the samples are 1o be dried 10 constant w
ed. The samples are to be inspected for cracking, disintegration, and spalling:

previously untested samples of the refractory are to be immersed ir\water for
a -40°F (-40°C) cold chamber for 24 hours. The samples are then to be
ch room ambient temperature. The samples are then to be, inspected for

previously untested set of refractory samples is to\be submerged into w
r a period of 24 hours. The refractory samples are)to' be removed from the

hstalled into the fireplace. The fireplace is to.then be subjected to the FI
ction 14. The samples are then to be inspected\for breakage and cracking.

29.4 Wind tést

2941 TheH
29.4.2 and 29

rand Fire Test, specified in 13.2 —-18.9, is to be performed while the wind te
4.3, is performed. The fireplace(is to be installed in the test enclosure used f

Brand Fire Teg
shall conform

29.4.2 Durin
starting at 5
the fireplace d
then 45° to th
impinge at 90
surfaces are {¢

t. The maximum temperature rise of the test enclosure surfaces above ambier
o the requirements of 13.44\

h the Brand Fire Testras described in 13.2 — 13.9, the fireplace is to be subje
iles per hour rising)in 5 miles per hour increments to 40 miles per hour. At ea
pors are to be open, the wind is to impinge on the opening first at 90° to the he
b hearth opening. The fireplace doors are then to be closed, and the wind 3

be measured at each wind impingement.

29.4.3 Wher

pight, and the

24 hours and
removed and
breakage and

ater at room
vater after 24
ash Fire Test

5t specified in
o perform the
t temperature

cted to a wind
ich increment,
parth opening,
gain made to

 and then(45° to the hearth opening. The equilibrium temperatures of the fest enclosure

awind speed of 40 miles per hour is reached and the equilibrium temperatu

res of the test

enclosure surfaces are found to be still increasing with wind speed, the wind speed is to continue to be
increased in 5 mph increments. This process is to continue until the equilibrium temperature no longer

increases with
30 Marking

30.1

wind speed.

intended for outdoor use shall be marked with the following statements:

a) "OUTDOOR FIREPLACE" or equivalent and;

In addition to the applicable marking requirements in Section 59, the fire chamber of a fireplace

b) “WARNING” then the following or equivalent statement: “TO AVOID THE RISK OF DAMAGING
FIREPLACE MATERIALS AND INCREASING THE RISK OF SPREADING A FIRE, DO NOT USE

THE FI

REPLACE TO COOK OR WARM FOOD.”
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31 Operating Instructions

31.1 In addition to the applicable operating instruction requirements in Section 61.3, the operating
instructions for a fireplace intended for outdoor use shall include the word “WARNING” and the following or
equivalent statement: “TO AVOID THE RISK OF DAMAGING FIREPLACE MATERIALS AND
INCREASING THE RISK OF SPREADING A FIRE, DO NOT USE THE FIREPLACE TO COOK OR
WARM FOOD.”

FIREPLACES FOR USE IN MANUFACTURED HOMES

32 General

32.1 Installation

3211 Fireplace for use in manufactured homes are intended for installation in accordance with the
requirements| of the Department of Housing and Urban Development (HUD)\"Manufactured Home
Construction and Safety Standards."

32.1.2 A firgplace for use in manufactured homes shall comply with all requirements elsewhere in this
standard unless otherwise specified in this section.

32.1.3 Means shall be provided for securing the fireplace to the'floor of the manufactured Home.

32.1.4 A spark arrester and combustion air inlet shall be;shipped with the fireplace from the factory, and
the fireplace ghall be tested with the spark arrester installed.

32.1.5 With|its chimney installed, the configuration of a fireplace shall not void the requirgd firestopping
between spages of a manufactured home when the fireplace, chimney, and the combustipn air inlet are
installed in acicordance with the manufacturer's instructions.

32.1.6 A firgplace shall be shipped from the factory with an integral door(s) or shutter(s) provided and
constructed tg close off the fire chamber from the living space.

32.2 Chimney

32.2.1 The |chimney-shall extend at least 3 feet (0.9 m) above the part of the roof thfough which it
passes. The top of the-Chimney is to be at least 2 feet (0.6 m) above the highest required elevation of any
part of the manufactured home located within 10 feet (3 m) of the chimney.

32.2.2 All roof-chimney terminations shall be able to be readily removed at or below an elevation of 13-
1/2 feet (4.1 m) above ground level and reinstalled without the use of special tools or instructions.

32.2.3 When the chimney exits the manufactured home at a location other than through the roof, and
exits at a point 7 feet (2.1 m) or less above the ground level on which the manufactured home is
positioned, a guard or method of enclosing the chimney shall be provided at the point of exit so that the
chimney is guarded or enclosed up to a height of 7 feet.

32.2.4 With reference to the requirements of 32.2.3, openings in a chimney guard shall not permit:
a) The entrance of a 3/4 inch (19.1 mm) diameter rod; and

b) Contact with the chimney of a 1/2 inch (12.7 mm) diameter rod inserted through the opening a
distance of 4 inches (102 mm).
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32.3 Spark arrester

32.3.1 The chimney shall be provided with a spark arrester secured to the chimney. The net free area of
the arrester above the chimney outlet shall be not less than four times the net area of the chimney outlet,
and the vertical height of the arrester above the chimney outlet shall be not less than one-half the diameter
of the chimney flue. Openings shall prohibit the passage of a sphere having a diameter larger than 1/2 inch
(12.7 mm), and shall let the passage of a sphere having a diameter of 3/8 inch (9.6 mm).

32.4 Combustion air inlet

32.4.1 The cross sectional area of the combustion air inlet shall be not less than 50 percent of the cross
sectional flue area or 25 square inches (161 cm?), whichever is smaller. This inlet shall conduct the
combustion aif directly from outside the manufactured home to the connection to the draft.inlet of the fire
chamber assembly.

32.5 Test stiucture

32.5.1 The tgst structure is to consist of three walls, a floor and a ceiling andhis to have inside dimensions
of 7 feet (2.1 m) high by 8 feet (2.4 m) wide by 8 feet deep. Interior surfaces’of walls, ceilind and floor are
to be painted flat back. See Figure 32.1 for structural details.

Figure 32.1

Manufactured home test enclosure
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or 5/8 inch (15.9mm) ==— Aluminum, No. 26 AWG
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32.6 Test method

32.6.1 The chimney of the fireplace is to pass through the ceiling/roof or wall of the manufactured home
test structure at zero clearance. This is accomplished by a thimble or through the inherent construction of
the chimney or fireplace. The construction shall not void the firestopping required for a concealed space
when installed in accordance with the manufacturer's installation instructions.

32.6.2 When the unit is equipped with an air inlet that penetrates the floor, a 3/8 inch (9.5 mm) thick
plywood bottom board extending at least 8 inches (193 mm) from each side of the air inlet is to be applied
to the bottom of the floor joist.

32.6.3 A fireplace intended for use in manufactured homes shall comply with the requirements in
Sections 11 —|26.

32.6.4 As afontinuation of the Radiant Fire Test, Section 12, the test structure is to be cloged and sealed
on all sides. |Reading stations for monitoring CO concentration are to be loecated in a|vertical plane
perpendicular to and horizontally centered in relation to the plane of the fireplace.

32.6.5 The CO concentration during the test shall not exceed 50 ppmiat-any reading stafion during the
entire test. Sge Figure 32.2.

Figure 32.2

Location of carbon monoxide reading stations

P Ceiling

QOO0
(27.1geer;) N @@@@@

5-1/2 |feet
(1.168 m) 1 foot . -
(142f2eet) - ~=—(0.30 m)[_ _|-Fireglace Opening
m

_|-Fireplace Chamber

Q—Reodinq Station
B feet (244 m) -
52033

32.7 Drop test

32.7.1 At the conclusion of the fire tests, see Sections 12 — 14, the fireplace shall withstand the
successive impacts described in 32.7.2. Ceramic materials shall not break away, become dislodged or
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show cracks more than 1/64 inch (0.4 mm) wide; welds shall not break and the fireplace assembly shall
not be damaged to an extent that it is not capable of further use.

32.7.2 The fireplace chamber shall be raised 1 inch (25.4 mm) and dropped on a 3/4 inch (19.1 mm)
thick sheet of plywood laid over a concrete floor. This test shall be repeated ten times.

BLOWER ASSEMBLY

GENERAL

33 General

33.1 A firepl
sections of thig

33.2 The cq
fireplace.

33.3 Electric]

a) High
charac

b) Lowj
direct

transfo
charac
a sourg
supply
circuit.

CONSTRUCT]

34 Enclosute

ace that includes a blower assembly shall comply with the requirements. of
standard and shall, in addition, comply with the requirements hereafter.

nstruction and use of the blower assembly shall introduce a positive pres

Bl circuits are classified as follows:

-Voltage Circuit — A circuit involving a potential of not more than 250 volts and
eristics in excess of those of a low-voltage circuit.

Voltage Circuit — A circuit involving a potential~of not more than 30 volts ac
urrent) and supplied by a primary battery-6r by a standard Class 2 transfo
rming device, or by a combination of, transformer and fixed impedance

eristics in compliance with what is required for a Class 2 transformer. A circui
e of supply classified as a high-veltage circuit, by connecting resistance in s
circuit as a means of limiting the)voltage and current, is not identified to be

ON

he preceding

sure into the

having circuit

(42.4 peak or
rmer or other
having output
[ derived from
eries with the
a low-voltage

34.1 Generdl

34.1.1  An electricalenclosure shall be formed and assembled so that it has the strength and rigidity
required to resist the abuses to which it |s subjected in intended use without total or partla collapse and
subsequent t render it not

capable of further use. An enclosure for individual electrical components an outer enclosure, and
combinations of the two are to be evaluated in determining compliance with this requirement.

34.1.2 Among the factors to be taken into consideration when evaluating an enclosure are mechanical
strength, resistance to impact, moisture-absorptive properties, flammability, resistance to distortion at
temperatures to which the material is subjected under conditions of use, and resistance to corrosion. For a
nonmetallic enclosure or part of an enclosure all of these factors are to be identified with respect to aging.

34.1.3 The enclosure shall be constructed to reduce the risk of mechanical damage to wiring and
electrical components.

34.1.4 The enclosure shall be constructed to reduce the risk of the emission of molten metal, burning
insulation or flaming particles through openings onto flammable material, including surfaces over which
the fireplace or blower assembly is mounted.
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34.1.5 Unless malfunction of an electrical component does not result in a risk of fire, components, such
as controls, solenoids, relays, and switches shall be individually enclosed except at terminals. See 34.1.6

for Exception.

34.1.6 Electrical parts within the outer cabinet are not required to be individually enclosed when the
assembly complies with the following:

a) Their construction and their location with respect to openings in the outer cabinet does not result
in the emission of flame or molten metal through openings in the cabinet or the malfunction of the
component shall not result in a risk of fire;

b) There are no openings in the bottom of the compartment (in which the part is located) where

there i

s draonn.
P

ma-ofmolten-metal onflammable-matarial-_and
Hg-oH-Here R -etar-oh-aapse-HateHanr—<aha

c) The

34.1.7 Sheq
used for the ir

34.1.8 Whe

cabinet warrg
applies, shall

Minimum

-

be employed.

part is not in proximity to flammable material other than electrical insulation.

t metal complying with Table 34.1 and Table 34.2, whichever applies, is ca
dividual enclosure of electrical components.

pable of being

h the construction and location of components and the ‘strength and rigidify of the outer
nt, an individual enclosure thinner than specified in Table’ 34.1 and Table 34.2, whichever

Table 34.1

thickness of sheet metal for electrical enclosures — carbon steel or stainless steel

Without

supporting frame?

With supporting-frame or equivalent
reinforcing®

Minimum thickness i1| inches (mm)

Maximum wid

hb

Maximum length®

Maximum width®

Maximum length

Metal coated

Inches (cm) Inches (cm) Inches (cm) Inches (cm) Uncoated (MSG) (GSG)
4.0 (102) Not limited 6.25 (15.9) Not limited 0.020 (0.51) | o0l023  (0.58)
4.75 (12]1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0) (24) 24)
6.0 (15]2) Not limited 9.5 (24.1) Not limited 0.026  (0.66) | 0]029  (0.74)
7.0 (1718) 8.75 22.2) 10.0 (25.4) 125 (31.8) (22) 22)
8.0 (2013) Nof fimited 12.0 (30.5) Not limited 0.032 (0.81) 0]034 (0.86)
9.0 (22]9) 15 (29.2) 13.0 (33.0) 16.0 (40.6) (20) 20)
12,5 (3118) Not limited 19.5 (49.5) Not limited 0.042 (1.07) | oloas  (1.14)
14.0 (356) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) (18) 18)
18.0 (45.7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0.056 (1.42)
20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) (16) (16)
22.0 (55.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) | 0.063  (1.60)
25.0 (63.5) 31.0 (78.7) 35.0 (88.9) 43.0 (109.2) (15) (15)
25.0 (63.5) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0.070 (1.78)
29.0 (73.7) 36.0 (91.4) 410  (1041) | 510 (129.5) (14) (14)
33.0 (83.8) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0.084 (2.13)
38.0 (96.5) 47.0 (119.4) 540  (137.2) | 66.0 (167.6) (13) (13)
420  (106.7) Not limited 64.0  (162.6) Not limited 0.093  (2.36) | 0.097  (2.46)
47.0 (1194) | 59.0 (1499 | 680 (1727) | 84.0 (213.4) (12) (12)

Table 34.1 Continued on Next Page
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Table 34.1 Continued

With supporting frame or equivalent

Without supporting frame? reinforcing? Minimum thickness in inches (mm)
Maximum width® | Maximum length® | Maximum width® Maximum length
Metal coated

Inches (cm) Inches (cm) Inches (cm) Inches (cm) Uncoated (MSG) (GSG)

52.0 (132.1) Not limited 80.0 (203.2) Not limited 0.108 (2.74) 0.111 (2.82)

60.0 (152.4) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) (11) (11)

63.0 (160.0) Not limited 97.0 (246.4) Not limited 0.123 (3.12) 0.126 (3.20)

73.0 (185.4) 90.0 (228.6) 103.0 (261.6) 127.0 (322.6) (10) (10)

& A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has the
same outside diensions as the enclosure surface and that has torsional rigidity to resist the bending moments. which shall be
applied via the ehclosure surface when it is deflected. Construction that is determined to have equivalent reinforcing shall be
accomplished by designs that produces a structure that is as rigid as one built with a frame of angles or channgls. Construction
determined to bg without supporting frame includes a single sheet with single formed flanges (formed edges), a single sheet that
is corrugated or fibbed, and an enclosure surface loosely attached to a frame, for example, with spring ¢lips.

® The width is th¢ smaller dimension of a rectangular sheet metal piece that is part of an enclosureMdjacent surfades of an
enclosure shall ave supports in common and be made of a single sheet.

¢ For panels thatjare not supported along one side, for example, side panels of boxes, the Jength of the unsupportefl side shall be
limited to the dinjensions specified unless the side in question is provided with a flange atleast 1/2 inch (12.7 mm) ide.

Table 34.2
Minimurh thickness of sheet metal for electrical enclosures — aluminum, copper, or brass

Without supporting frame?® With supporting frame or equivalent reinforcing®
Maximum width® Maximum length® Maximum width® Maximum length Minimum
thickness
inches
Inches (cm) Inches (cm) Inches (cm) Inches (cm) (mm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023
35 (8.9) 4.0 (10:2) 8.5 (21.6) 9.5 (24.1) (0.58)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.2) (0.74)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036
6.5 (16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7) (0.91)
8.0 (20.3) Not limited 19.0 (48.3) Not limited 0.045
9.5 (24.1) 11.5 (29.2) 21.0 (53.3) 25.0 (63.5) (1.14)
12.0 (30:5) Not limited 28.0 (71.1) Not limited 0.058
14.0 (35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0) (1.47)
18.0 (45.7) Not limited 42.0 (106.7) Not limited 0.075
20.0 (50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7) (1.91)
25.0 (63.5) Not limited 60.0 (152.4) Not limited 0.095
29.0 (73.7) 36.0 (91.4) 64.0 (162.6) 78.0 (198.1) (2.41)
37.0 (94.0) Not limited 87.0 (221.0) Not limited 0.122
42.0 (106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6) (3.10)
52.0 (132.1) Not limited 123.0 (312.4) Not limited 0.153
60.0 (152.4) 74.0 (188.0) 130.0 (330.2) 160.0 (406.4) (3.89)

Table 34.2 Continued on Next Page
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Table 34.2 Continued
Without supporting frame? With supporting frame or equivalent reinforcing®
Maximum width® Maximum length® Maximum width® Maximum length Minimum
thickness
inches
Inches (cm) Inches (cm) Inches (cm) Inches (cm) (mm)

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has the
same outside dimensions as the enclosure surface and that has torsional rigidity to resist the bending moments that shall be
applied via the enclosure surface when it is deflected. Construction that is determined to have equivalent reinforcing shall be
accomplished by designs that produces a structure that is as rigid as one built with a frame of angles or channels. Construction
determined to be without supporting frame includes single sheet with single formed flanges (formed edges), a single sheet which
is corrugated or ribbed, and an enclosure surface loosely attached to a frame, for example, with spring clips.

® The width is th
enclosure shall

®For a panel th
limited to the di

have supports in common and be made of a single sheet.

t is not supported along one side, for example, side panels of boxes, the length of the unsipportte

nensions specified unless the side in question is provided with a flange at least 1/2 inch (12,7 mm

ces of an

il side shall be
wide.

34.1.9 Shes

thickness not

t metal to which a wiring system is to be connected in the field shall have g
2 inch (0.81 mm) when uncoated steel, not less than 0.034 inch’(0.86 mm) wh
less than 0.045 inch (1.14 mm) when nonferrous.

less than 0.03
steel, and nof|

en galvanized

34.1.10 Wh
when an equi
in the metal,
conduit are n
less than 3-1
which:

bn threads for the connection of conduit are tapped\through a hole in an endlosure wall, or
valent construction is employed, there shall be not'less than three or more than five threads
and a conduit bushing shall be attached as intenhded. When threads for the| connection of
bt tapped all the way through a hole in an enclosure wall or conduit hub, thefe shall be not
2 threads in the metal and there shall be.a smooth, rounded inlet hole for the conductors

a) Shall afford protection to the conductor equivalent to that provided by a stgndard conduit

bushing; and

b) Shqll have an internal diameter.the same as that of the corresponding trade size of rigid conduit.
34111 Ak

removed witm
components

ockout in a sheet metal enclosure shall be secured in place, and shall be capable of being
out deformation._of the enclosure to the extent that results in damage to electrical
r reduction in electrical spacing. See 34.1.12.

34.1.12 A kmpockout/or hole for connection of conduit shall be provided with a flat surround
seating of a gonduitsbushing and shall be located so that installation of a bushing at ar

opening used during installation does not result in reduction of spacings between uninsul
and the bushi hg toless than those regu lired hy this standard

ing surface for
y knockout or
ated live parts

34.1.13 In measuring a spacing between an uninsulated live part and a bushing installed in a knockout, it
is to be assumed that a bushing is in place, in conjunction with a single locknut installed on the outside of
the enclosure.

34.1.14 A steel enclosure shall resist corrosion by metallic or nonmetallic coatings, such as plating or
painting.

34.2 Mechanical protection

34.2.1 Moving parts, such as fan blades, blower wheels, pulleys, or belts, which results in injury to
persons shall be enclosed or guarded so that the minor dimension of any opening does not exceed the
values indicated in 34.2.3. Parts required for guarding shall be secured by means dependent upon tools
for removal unless functioning of the fireplace requires the guard to be in place. Also see 59.23.
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34.2.2 Louvers and other openings in the enclosure shall be constructed and located to reduce the risk
of unintentional contact with moving parts which results in injury to persons. In determining compliance
with these requirements, parts such as covers, panels or grilles used as part of the enclosure are to be
removed unless tools are required for their removal.

34.2.3 The distance from an opening to the moving part shall be as indicated in Table 34.3, the minor
dimension of the opening shall not, in any case, exceed 1 inch (25.4 mm). For an opening having a minor
dimension intermediate between two of the values included in the table, the distance from the opening to
the moving part shall be not less than that found by appropriate interpolation between the corresponding
values in the right column of the table. The minor dimension of the opening is to be determined by the
largest hemispherically tipped cylindrical probe that is capable of being inserted through the opening with
a force of 5 pounds (22.3 N).

Table 34.3
Dimensions of openings in enclosure

Minor dimensions of openings?® Minimum distance from opening to moving part
Inches (mm) Inches (npm)
1/4 6.4 1/2 12.7
3/8 9.5 1-1/2 38.1
1/3 12.7 2-1/2 6B.5
3/4 19.1 4-1/2 114.0
1 254 6-1/2 145.0
@ Openings less than 1/4 inch (6.4 mm) are not to be determined.

34.2.4 A moying part is not to be evaluated in determining compliance with 34.2.1 when:

a) The|part is incapable of being contacted through the opening because of the lo¢ation of fixed
compohents, including baffles;

b) The part is made inoperative, When exposed, through the use of interlocking devicgs; or

¢) The| blower assembly must be withdrawn from the enclosure of the fireplace fo expose the
moving part.

34.3 Electrigal protection

34.3.1 Louveérsiand other openings in the enclosure shall be constructed and located to r¢duce the risk
of unintentionWmﬁ&Mmﬂng&mmmmmMew.rement, parts

such as covers, panels and grilles used as part of the enclosure are to be removed unless tools are
required for their removal or an interlock is provided.

34.3.2 Uninsulated high-voltage live parts shall be located, guarded or enclosed in compliance with the
requirements of 34.3.3 — 34.3.5.

34.3.3 An opening in the enclosure of the product that does not have an entrance of a 1 inch (25.4 mm)
diameter rod is required when a probe as illustrated in Figure 34.1, inserted into the opening, is not
capable of being made to touch any part that involves the risk of electric shock.
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Figure 34.1
Accessibility probe
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34.3.4 With respect to the requirement of 34.3.3, the probe is to be articulated into any configuration and
is to be rotated or angled to any position before, during or after insertion into the opening, and the
penetration is to be to any depth intended by the opening size, including minimal depth combined with
maximal articulation.

34.3.5 An opening in an enclosure, as illustrated in Figure 34.2, that where an entrance of a 1 inch (25.4
mm) diameter round rod is required when, within the enclosure, there is no uninsulated live part or film-
coated wire less than R distance from the inside edge of the perimeter of the opening and X distance from
the plane of the opening. T equals the enclosure thickness, R equals X minus T, and X equals five times
the diameter of the largest round rod that is capable of being inserted through the opening and not less
than 6-1/16 inches (154 mm).

Figure 34.2

Opening in enclosure

Z%7)

ENCLOSURE OFENING

\SECTION A-A_
(X=R+T)

SECTION B-B
(X=R+T)

4 F3
\\(® f @_}/!
N V'
LIVE PART

34.3.6 In addition to the requirements of 34.3.2 — 34.3.5, uninsulated live parts inside the enclosure that
are capable of being contacted by persons performing operations such as replacing fuses, resetting
manual-reset devices, replacing air filters, oiling motors, or other such service operations shall be located,
guarded or enclosed to reduce the risk of contact unless tools are required to expose the live part. See
59.23.

SBO610-1

34.3.7 A fuseholder shall be constructed, installed or guarded so that adjacent uninsulated high-voltage
live parts, other than the screw shell of a plug fuseholder, cartridge fuse clips or wiring terminals to the
fuseholder, shall not be exposed to contact by persons removing or replacing fuses. A barrier of
vulcanized fiber or similar material employed as a guard for uninsulated high-voltage live parts shall be not
less than 1/32 inch (0.8 mm) thick. A separation of less than 4 inches (102 mm) is to be identified as
adjacent.
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34.4 Doors and covers

34.4.1 Service covers or panels in the outer enclosure shall require the use of tools for removal or shall
be provided with an interlocking mechanism when they give access to unenclosed uninsulated live parts or
moving parts that result in injury to persons.

34.4.2 An interlocking mechanism that must be engaged in the closed position of the cover before parts
are energized and secures the cover in the closed position when engaged is evaluated to comply with the
requirements in 34.4.1.

34.4.3 A hinged panel or cover shall be positioned or arranged so that when it is in an open position it is
not subjected to falling or swinging due to gravity or vibration so as to result in risk of injury to persons from
the panel or cpver, moving parts, or risk of electric shock from uninsulated live parts.

3444 The
placed or res
enclosing the

assembly shall be arranged so that an overcurrent protective deviceljs caj
bt without removing parts other than a service cover(s) or panel(s)\and the
device.

bable of being
cover or door

3445 Areq
opening of a ¢

uired protective device shall be inaccessible from outside theenclosure withodit requiring the
0Or Or cover.

Exception: TH settable motor

protector, ana

e operating handle of a circuit breaker, the reset button of a manually re
similar parts are not prohibited from projecting ouitside the enclosure.

3446 Ano
the clearance
for any setting

pening in an outer enclosure around a handle, reset button, or other control member unless
between the control member and the edge of the opening is not more than 1/§inch (3.2 mm)
or position of the control member.

34.4.7 Covérs for enclosure of fuses in high-voltage circuits shall be hinged, see 34.4
manual-reset|overload protective device enclosures shall be hinged when it is required to ¢
to reset the device.

.8. Covers for
pen the cover

Exception: A hinged cover is notrequired for extractor type fuses.

34.4.8 A hin
shall be provi
capable of be

ged cover shall-not depend solely upon screws or other similar means to hold
ded with & latch or the equivalent. A cover interlocking mechanism as describ
ng used as the sole means for securing the cover or panel.

3449 Asp

it closed, and
ed in 34.4.2 is

ring)latch, a magnetic latch, a dimple, or any other mechanical arrangement

that holds the

door in place and requires some effort on the user's part to open it is ideniified 1o be a means for holding
the door in place as required in 34.4.1.

34.4.10 A door or cover giving direct access to fuses in other than low-voltage circuits shall shut closely
against a 1/4 inch (6.4 mm) rabbet or shall have either turned flanges for the full length of four edges or
angle strips fastened to it. Flanges or angle strips shall fit closely with the outside of the wall of the box and
shall overlap the edges of the box not less than 1/2 inch (12.7 mm). Constructions include construction
such as a fuse enclosure located within an outer enclosure or a flange and rabbet combination which
affords the equivalent protection.

35 Mounting of Electrical Components

35.1 A switch, an attachment-plug receptacle, a strain relief bushing, or similar component shall be
secured in position and shall be prevented from turning. See 35.4. See 35.2 and 35.3 for Exception.



https://ulnorm.com/api/?name=UL 127 2020.pdf

100

UL 127

FEBRUARY 25, 2020

35.2 The requirement that a switch be prevented from turning is not required when all of the following

conditions are

met:

a) The switch is of a plunger or other type that does not tend to rotate when operated. A toggle
switch is identified to be subject to forces that tend to turn the switch during the operation of the

switch;

b) Means of mounting the switch make it so that operation of the switch does not loosen it;

c) The spacings are not reduced below the minimum required values when the switch rotates;

d) Operation of the switch is by mechanical means rather than direct contact by persons.

35.3 Alamp
indicator light
turning when
Section 47.

354 The m
surfaces. A to
being used as|
single-hole mg

35.5 Anunin

or mounting sdirface so that it is prevented from turning or shifting in position when such moti

reduction of s
surfaces shall
described in 3;

35.6 Flammable or electrically conductive thermal or acoustical insulation shall not conta

live parts.
36 Field-Ins
36.1 A firepl

constructed sq
moving parts {

36.2 The fire
blower assem

nolder of a type in which the lamp is not capable of being replaced, such as.\g
n which the lamp is sealed in a nonremovable jewel, is not required to-be.p
rotation does not reduce spacings below the minimum required values. S

pans for preventing rotation specified in 35.1 shall consist of more than fri
bthed lock washer that provides both spring take-up and antinterference lock
means for preventing the turning of a small stem-mountéd ‘switch or other de
unting means.

Sulated current-carrying part and a part that supports a live part shall be secur

bacings below the minimum required values! See Spacings, Section 47. Fri
not be relied on as a means to prevent shifting or turning of a live part, and a Iq
b.4 is capable of being used.

talled Blower Assemblies

ace having provision for the use of a blower assembly to be attached in the
that the use.of'the assembly does not introduce a risk of fire, electric shock, g
hat results-iniinjury to persons.

placesshall comply with the requirements of this standard with and without the
blyinstalled.

neon pilot or
evented from
ee Spacings,

tion between
is capable of
vice having a

bd to the base
bn results in a
ction between
ck washer as

ct uninsulated

field shall be

r contact with

field-installed

36.3

that is capable of being accomplished by means of receptacles and plug-in connectors.

Installation of the field-installed blower assembly by the user shall be restricted to an arrangement

Exception: Low-voltage accessories shall not be connected by other means unless the installation does
not require rearrangement of components or wiring, cutting or splicing of existing wiring, or soldered
connections.

36.4 The installation of a field-installed blower assembly by service personnel shall be by means of
receptacles, plug-in connectors, insulated wire connectors, or by connection to existing wiring terminals.

36.5 With reference to the requirements in 36.4, any installation shall not require the cutting of wiring or
the soldering of connections by the installer. Installations shall not require cutting, drilling or welding in
electrical enclosures or in other areas where such operations damage electrical or fireplace components
and wiring within the enclosure.
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36.6 Strain-relief means shall be provided for the wiring in the field-installed blower assembly when
stress is transmitted to the terminal connections during installation.

36.7 All terminals and wiring intended to be field connected shall be identified on the field-installed
blower assembly, on the fireplace when connections are made between the blower assembly and the
fireplace, and on the wiring diagram(s).

36.8 Except where it is obvious, the mounting location of the field-installed blower assembly shall be
indicated on the fireplace. When the mounting location is obvious due to the function of the blower
assembly and arrangement of the fireplace, and instructions are provided covering the installation and
location for the blower assembly, the mounting location of the blower assembly are not required to be
indicated on the fireplace.

36.9 All mg
provided with

36.10 As p
installation is
assembly doq

unting brackets, supports, and fasteners required to install the blower.'assd
the blower or as part of the fireplace.

art of the investigation, the blower assembly is to be ftrial-installed to dete
capable, that the instructions are detailed and accurate, and that the use
s not introduce a risk of electric shock or unintentional contaet with moving p

in injury to persons.

37 Field Supply Connections

37.1 Fireplaces shall have provision for permanent connection to the power supply.

37.2 As degcribed in 37.3 — 37.16, field wiring terminals are determined to be the term
power supply] control, or equipment grounding cénnections are made in the field when t
installed as infended.

37.3 A blower assembly shall have provision for connection of one of the wiring syg

required for it

374 The Iq
inspection of
parts other th
connections g

37.5 Space
and size of

in accordance with the National Electrical Code, ANSI/NFPA 70.

cation of the field supply connections terminal box or compartment shall

mbly shall be

rmine that its
of the blower
arts that result

inals to which
he fireplace is

tems that are

be such that

he wiring is possible after installation. The connections shall be accessible without removing

an a servicewcover or panel and the cover of the outlet box or compartmer
re made.

shall'be provided in the field wiring compartment or outlet box for installation
onductors required in the installation, when at least 6 inches (150 mm) |

t in which the

of the number
ength of each

conductor is

rought-imto—the—wiringcompartment—Atriat-nstattatiom using three—t2-AW

, Type THW

conductors and all clamps and receptacles is to be made to determine compliance with these
requirements.

37.6 A terminal compartment intended for the connection of a supply raceway shall be secured in
position and shall not turn under conditions of intended use.

37.7 A blower assembly shall be provided with field wiring terminals for the connection of field wiring
conductors of at least the size required by the National Electrical Code, ANSI/NFPA 70, corresponding to
the rating of the assembly or with leads not less than 6 inches (152 mm) long except as noted in 37.17. Itis
assumed that branch circuit conductors rated 60°C (140°F) are used.

37.8 A field wiring terminal shall be prevented from turning or shifting in position by means other than
friction between surfaces. This is accomplished by means such as two screws or rivets; by square


https://ulnorm.com/api/?name=UL 127 2020.pdf

102 UL 127 FEBRUARY 25, 2020

shoulders or mortices; by a dowel pin, lug, or offset; or by a connecting strap or clip fitted into an adjacent
part.

37.9 For 8 AWG (8.4 mm?) and larger conductors, pressure wire connectors shall be used. For 10 AWG
(5.3 mm?) and smaller conductors, the parts to which wiring connections are made consist of pressure
wire connectors, clamps or wire binding screws with cupped washers, terminal plates, or the equivalent to
hold the wire in position.

37.10 A wire binding screw at a field wiring terminal shall be not smaller than No. 10 (4.8 mm diameter).

Exception: A No. 8 (4.2 mm diameter) screw is to be used for the connection of one 14 AWG (2.1 mm?)
and a No. 6 (3.5 mm diameter) screw is to be used for the connection of a 16 AWG (1.3 mm?) or 18 AWG
(0.82 mm?) coptrol circuit conductor.

VG (2.1 mm?)
the smallest

37.11 It shall
is the smalleq
conductor that

be noted that according to the National Electrical Code, ANSI/NFPA 70, 14 A
t conductor which the installer uses for branch circuit wiring and thus is
is anticipated at a terminal for the connection of a power supply wire’

37.12 Aterm
fora 14 AWG

14 AWG. In eifher case, there shall be not less than two full threads/in‘the metal.

3713 A ter
extruded at th

Exception: Tw
which the thr
Standard for Y

37.14 Upturd

wiring leads under the head of the screw or the washer. A conductor used for the field wiring

not smaller thg
37.15 A wire

37.16 A field
plated with a
terminals, or ¢
attached wirin

inal plate for a wire binding screw shall be of metal not less than 0.030 inch (O
2.1 mm?) or smaller wire and not less than 0.050 inch (1.27 mm) thick for a w

inal plate formed from stock having the minimum required thickness shall h
tapped hole for the binding screw to provide two full threads.

O full threads are not required when a.esser number of threads results in a
bads do not strip with tightening torQue in accordance with the values ing
ire Connectors, UL 486A-486B.
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binding screw shall thread into metal.
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metal, (substantially white in color and shall be readily distinguishable fr|
orrect.identification of that terminal shall be shown in some other manner, s

show a white orgray cotor, stattbeTeadity distinguishabte fromotherteads,amd o other te

identified.

pdiagram. A lead intended for the connection of a grounded conductor shall

.76 mm) thick
re larger than
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of a metal, or
bom the other
uch as on an
be finished to

ad shall be so

37.17 The length of a lead inside an outlet box or wiring compartment shall be 6 inches (152 mm) or
more when the lead is intended for field connection to an external circuit.

Exception: The lead shall not be less than 6 inches (152 mm) in length unless it is evident that the use of a
longer lead results in a risk of fire or electric shock.

37.18 Leads intended for connection to an external circuit shall be provided with strain relief when stress
on the lead is transmitted to terminals, splices or internal wiring. See Strain Relief Test, Section 54.

37.19 Leads provided for spliced connections to an external high-voltage circuit shall not be connected
to wire binding screws or pressure wire connectors located in the same compartment as the splice unless


https://ulnorm.com/api/?name=UL 127 2020.pdf

FEBRUARY 25, 2020 UL 127 103

the screws or connectors are rendered unusable for field wiring connections or the leads are insulated at
the unconnected ends.

38 Grounding

38.1 A grounding means shall be provided for all equipment containing parts which require grounding,
see Bonding for Grounding, Section 41.

38.2 An equipment grounding terminal is identified to constitute means for grounding.

38.3 The equipment grounding terminal shall be able to secure a conductor of the size required for the
particular application in accordance with the National Electrical Code, ANSI/NFPA 70

38.4 A soldgring lug, a push-in connector, a screwless connector, or a quick-connect or’similar friction fit
Il not be used for the grounding terminal intended for the connection ¢f field supply

38.5 A wire pinding screw intended for the connection of an equipment grounding conductpr shall have a
green-coloreq head that is hexagonal, slotted or both. A pressure wire ¢onnector intended for connection
of such a conductor shall be plainly identified by being marked "G," »GR;" "GROUND" or "GROUNDING,"
the grounding symbol illustrated in Figure 38.1, or by a marking ‘'on a wiring diagram p{vided on the

r enclosure of
nd shall be located so that it is not removed during intended service operations such as
replacing fusgs, resetting manual-reset devices or oiling motors. The wire binding screw or| pressure wire
connector shall be provided with a cupped head or cupped washer, or equivalent, of a sie adequate to
retain the equipment grounding conductor in place.

Figure 38.1

Grounding symbol

38.6 When a pressure wire connector intended for grounding is located where it is capable of being
mistaken for a neutral conductor of a grounded supply, it shall be identified by a marking EQUIPMENT
GROUND or with a green color identification or both.
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