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INTRODUCTION
1 Scope

1.1 These requirements apply to fireplace accessories that are intended only for field installation into or
attachment to existing masonry fireplaces. Fireplace accessories include items such as heat exchangers,
glass door assemblies, and the like. For the purpose of these requirements, fireplace accessories do not
include fireplace inserts or devices that incorporate a closed fire chamber.

1.2 Fireplace accessories as covered by these requirements are intended for installation in accordance
with the Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances, NFPA 211, and in
accordance with codes such as the International Building Code, International Mechanical Code, and
related mechanical codes.

1.3 Afireplace accessory, as covered by these requirements, is intended for use withsoliq wood fuel, as
specified by the manufacturer.

1.4 These agcessories may include:
a) Fielp-installed cord-connected or fixed blower assemblies; and

b) Other field-installed electrical accessories rated at 250\V or less to be employed in ordinary
locatigns in accordance with the National Electrical Code, NFPA 70.

2 Compongnts

2.1 Except as indicated in 2.2, a component of ajproduct covered by this standard shall cpmply with the
requirements [for that component. See Appendix ‘A for a list of standards covering components generally
used in the prpducts covered by this standard.

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

a) Invplves a feature or_characteristic not required in the application of the conjponent in the
produgt covered by thisstandard, or

b) Is superseded byta-requirement in this standard.

2.3 A compopnent shall be used in accordance with its rating established for the intended conditions of
use.

2.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

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

4 Terminology

4.1 The term "product" as used in these requirements refers to all fireplace accessories or any part
thereof covered by these requirements unless specifically noted otherwise.
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5 Referenced Publications

5.1 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.

5.2 The following publications are referenced in this Standard:

ASTM E230/E230M, Standard Specification and Temperature-Electromotive Force (emf) Tables for
Standardized Thermocouples

ASME B36.10M, Welded and Seamless Wrought Steel Pipe

ASTM D2860,| Standard for Adhesion of Pressure-Sensitive Tape to Fiberboard at 90° Angleland Constant
Stress

International Building Code

International Mechanical Code

NEMA WD 6, Standard for Wiring Devices — Dimensional Requiremefits

NFPA 211, Standard for Chimneys, Fireplaces, Vents and Solid\Fuel Burning Appliances
NFPA 70, Natipnal Electrical Code

UL 1004-1, Rqtating Electrical Machines — General Requirements

UL 1004-2, Impedance Protected Motors

UL 1004-3, Thermally Protected Motors

UL 310, Electrjcal Quick-Connectsferminals

UL 486A-486H, Wire Connectors

UL 969, Markihg and Labeling Systems

6 Glossary

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

6.2 COMBUSTIBLE MATERIAL, NONCOMBUSTIBLE MATERIAL — These terms, as used in this
standard, are defined in NFPA 211.

6.3 DOOR ASSEMBLY - A factory-built device intended for field attachment to the front of a fireplace.

6.4 FIREPLACE, MASONRY - A field constructed assembly that is built in accordance with NFPA 211 or
other nationally recognized code requirements.

6.5 FIREPLACE ENCLOSURE - The combustible building materials adjacent to the masonry fireplace
test fixture consisting of walls, ceiling, floor, and the like.
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6.6 FIRESCREEN — A device that attaches to the fireplace accessory, consisting of a mesh type screen,
used to reduce the risk of sparks exiting the fire chamber.

6.7 GRATE

— A metal frame for supporting fuel within a fireplace accessory.

6.8 HEARTH — The floor area within a fire chamber.

6.9 HEARTH EXTENSION - The floor area outside a fireplace fire chamber consisting of
noncombustible material.

6.10 HEAT EXCHANGER - A factory -built device for use with a flreplace conS|st|ng of tubes or ducts

that are intend
closed fire cha

6.11 REFLE

6.12 REFRA
accessory.

6.13 REMO
zone, or spac

CONSTRUCT

7 Materials

7.1 A firepla
shall be used

7.2 The min

0 X
mber is not conS|dered a heat exchanger.

CTOR — A product intended to reflect additional radiant heat from the fireplace|

ACTORY — A noncombustible material used in the construction-of a firepla

TE COMBUSTION AIR — Combustion air introduced into afireplace that come
e other than that in which the fireplace is located.

ION

ce accessory or part shall be made, of noncombustible corrosion-resistant m3
in combinations that are galvanijcally compatible at any location within the asse

mum thickness of metal,.including coatings where shown, shall comply with T4

incorporates a

te or fireplace

5 from a room,

terials. Metals
mbly.

ble 7.1.

Exception No| 1: This requirement.does not apply to electrical enclosures. See Enclosure, Section 19.
Exception No| 2: This requirement does not apply to decorative parts.
Table 7.1
Minimum Metal Thickness
Metal Inch (mm)
Aluminum alloys 0.016 (0.41)
Steel (uncoated, painted or plated) 0.042 (1.07)
Galvanized Steel (G90 coating class) 0.018 (0.46)
Galvanized steel (G60 coating class) 0.025 (0.64)
Aluminum-coated steel Type T1-40 (regular)
[0.40 ounces per square ft? (0.12 kg/m?)] 0.018 (0.46)
Stainless steel 0.012 (0.30)

7.3 Thermal

insulation material shall be of a metal or mineral base.
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7.4 Thermal insulation shall comply with the following conditions when the fireplace accessory is tested

in accordance

with these requirements:

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

b) The

insulating material shall remain in its intended position;

c) The thermal conductivity of the insulating material shall not be increased; and

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

7.5 Thermal

insulation shall be protected against contact with the products of combustion.

7.6 Thermal
does not sag.
temperature t
(minus 17.8 °(

7.7 A water-
when installed

7.8 Asbestos
8 Assembly

8.1 General

8.1.1 Afirep
rigidity, and d(
handling and i

8.1.2 Ajoint
welded, lock-9
tightness.

8.1.3 Afirepl
complete unit.

insulation that is not self-supporting shall be applied to solid surfaces so-that
An adhesive or cement used to attach such material shall retain its adhesive g
he adhesive may attain when tested in accordance with these requirement

).

absorbing insulating material shall be protected against ‘wetting by conden
as intended.

and asbestos-containing material shall not be used.

ace accessory and related parts-shall be constructed and assembled to havs

hstallation.

in a metal surface of a fire chamber or flue gas passageway shall be made
eamed, riveted, /olted, or the like. A joint shall not depend primarily upg

ace accessory shall be provided with all the parts necessary for the intended i
Each part or assembly shall be constructed for ready attachment of one to the

requiring aItethion, cutting, threading, drilling, welding, or similar task by the installer.

the insulation
ualities at any
5 and at 0 °F

sation or rain

the strength,

rability to withstand damage.during tests in accordance with these requirements and during

tight by being
n cement for

stallation of a
other without

Exception: An assembly or component part intended to be cut to length or to be fitted by the installer may
be provided if 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 is acceptable if:

a) The drilling operation does not weaken the assembly or drill into the fire chamber; and

b) The size of the required drill bit is specified and instructions clearly describe the locations to be

drilled,

8.1.4

such as by the use of templates, drawings, descriptions, or the like.

Insulating materials shall be an integral part of the device if required to protect combustible parts of

the building when the fireplace accessory is installed in accordance with the manufacturer's instructions.

Exception: Fire chamber insulating materials may be packaged and shipped with the fireplace accessory

if:
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a) The installation instructions include a description of the method of placement of this material;

and

b) The fireplace accessory is provided with a marking indicating that the material is to be installed
before firing.

The marking shall be located in an area visible to the user before firing the unit.

8.1.5 Two or more parts or subassemblies that must bear a definite relationship to each other shall be:

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

b) Ass

If a pa
a) The

b) Thel

embled and shipped from the factory as one element.

t of a fireplace accessory is necessary to limit temperatures on adjacentconst
part shall be factory-attached; or
fireplace accessory shall comply with all of the following:
1) The temperature-limiting part shall be:
i) Shipped with the fireplace accessory; or

i) Marked with the name or trademark*of the manufacturer or private
catalog number or equivalent designation, and with the type of equipm
it is intended to be used.
The associated fireplace accessory’sshall be marked to indicate the catal
equivalent designation of such a part, and the name of the manufacturer or
of that part.

2) Assembly of the partShall be in accordance with the requirements in 8.1.3.

3) The installation<nstructions shall define and illustrate the intended assemb

8.1.7 The fifeplace accessory shall have no edges, corners, or projections that present a

puncture-typsg

8.1.8 A radi
positioning an

injury to persons.

d to prevent distortion or sagging when tested in accordance with these requir

ruction:

labeler, with a
ent with which

pg number or
private labeler

y of the part.

risk of a cut or

btion<shield or baffle shall be constructed, formed, and supported to provide the intended

bments.

8.2 Separable handle

8.2.1
following use.

A separable handle, if provided, shall not remain in position when the user's hand is withdrawn

8.2.2 Storage means shall be provided on the product for separable handles so that when the handle is
stored as intended, during the Radiant Fire Test, Section 13, and Brand Fire Test, Section 14, the
temperatures on the separable handle do not exceed the temperature limits shown in Table 13.1.

8.3 Firescreen

8.3.1

A firescreen shall be furnished by the manufacturer as part of the fireplace accessory if the existing

firescreen cannot be used after installation of the fireplace accessory. Doors are considered a firescreen.
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9 General

9.1 When a fireplace accessory is tested in accordance with these requirements, specified temperatures

on combustible construction shall be maintained.

9.2 The draft created by the fireplace during its intended operation shall not cause the spillage of the
products of combustion from the fireplace or the fireplace accessory into the area served by the device.

9.3 After being tested in accordance with these requirements, the fireplace accessory assembly shall be

acceptable for

further use

9.4 Testresu

a) No part of the fireplace accessory has become damaged or permanently. distorte

that it W
b) The

c) A cs
the ser

d) Cra
surface

e) The
fire.

f) Burn

g) The

10 Test Installation

10.1 Tests a
in more than
conducted on
requirements.

Its indicating compliance with the requirements of 9.3 include the following;

ill not continue to function as intended.

ramic material shows no evidence of cracking, disintégration, or spalling to
viceability of any part of an assembly is impaired.

tks are not observable in porcelain enamel used'as required protective coa
is examined under a microscope of 60 magnification.

reflectivity of a surface has not been impaired if the reflectivity is utilized to red

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

effectiveness of insulating.material has not been reduced.

e to be conducted as described in 10.2 — 10.14. If the fireplace accessory is
one size (for‘example, to accommodate various sizes of fireplaces), tes
as many, sizes as may be deemed necessary to determine compliand

10.2 The sample is to be installed in a test fixture having a 36 inch (914 mm) wide openi

effectiveness of any required protective coating or finish has'not been reduced,

i to an extent

an extent that

ing when the

Lice the risk of

manufactured
5ts are to be
e with these

ng unless the

installation instructions specify installation in a larger fireplace, in which case the sample is to be installed
in a test fixture having a 48-inch (1219-mm) wide opening.

10.3 The test fireplace is to be constructed as specified in Figure 10.1 — Figure 10.4.
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Figure 10.1

Masonry Fireplace — Front Elevation

b f—— N a —
Metal Cap \ A= ¢
b — o? a
1/2'(12.7mm) metal mesh 5 K
Clay Flue Tile (ASTM C315) s FE=m— Liler Ca ?
24"(610mm) sections or \g ] P
equivalent Q ‘ ]
b L —
Flashing =
o\ 1"(25mm) 5
see note ] = Clearance (on eacn siae) =
L a ||
3/4"(19.1mm) — H | b
Plywood (typical) [ [ ] see note \
== N -
’ / | ~ | f R
N [l
b I Bl I Firestop
Trade Size 2'x 6" T T
L[] —=]f~==——1"Clearance
| . [ (on each side)
| |
¢ 1
/ Sidewall | H |
I I Top'of Damper
[l (bow Profile Design)
| |
f S e W
Mantel
e | : | : | I ; ﬁ : | :
B
S N S S SN O S
o 14 B.
| ol v N s i N ase of Damper
DamperAssembly  ———J7 "TIIF ] T ] <
0.093"(2.36mm) [ [ =91 | | ¥
steel or equivalent I 2T T I T T
” =1 L1 ” Angle Iron Lintel
? 3"x 3"x 1/4"
I R (76.2x76.2x6.4mm)
* e ‘ e—] *
C ‘ Ga c
a
d / F
Trim Aa 7‘ ‘
(on'eachi side) ¢
A <
S8362A
Metri . —+ t
Trade si Nominal size
rade size
inches inches (mm)
2x6 1-1/2x5-1/2 (38 x140)

@ See Table 10.1 for dimension.
® Optional features.

¢ See Figure 11.4 for thermocouple locations.
4 See Figure 11.3 for thermocouple locations.

¢ Minimum distance from fireplace opening specified in installation instructions. Thermocouples not required when trim is at least 6
inches (152 mm) from the fireplace openings.

f See Figure 11.5 for thermocouple locations.

9 Minimum distance above fireplace opening specified in installation instructions. Thermocouples not required when mantel is at least
12 inches (305 mm) above fireplace opening.
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Figure 10.2

Section A - A of Figure 10.1

FLASHING °
A= 0 .
SEENOTE e — —
3/4"(19mm) PLYWOOD Z :/ FLASHING ©
/ — — E TRADE SIZE 2'x6"  °
] ] FIRESTOP
TRADESIZEZ'x4"  © — | ] ]
3/4" PLYWOOD ] ]
N 34" PLYWOOR Y
< TRADE SIZE 2" x 4"
3 SEENOTE » AIR GAP 1"(25mm)
e CLEARANCE 1"
g ANGLE IRON SUPPORT
= TRADE SIZE 2" x 6" 3"x3"x 14"
(76 x 76 x 6.4mm)
. e
314" PLYWOOD DAMPER ASSEMBLY
TRADESIZE2 x4 °°
MANTEL- TRADE SIZE ~ ° g_?ﬁff 3C %@f S?CK
2"x 10" T———— (ALL 14"
(57 x 89 x 203mm)
8"(203mm) (ALL 6.4mm)
MORTAR FILLER
IN CAVITIES
SOLID FIREBRICK  ——=—
212" x 4-1/2" x 9" (ALL 1/4") :
(64 x 114 x 229mmy
3/4"RLYWOOD TRIM ~ —=
FLOORLINE
X i \% L
TWO LAYERS OF
3/4" PLYWOOD -
2-3/4"(70mm)
S3363A
Metric conversions; tumber
Trade size Nominal size
inches .
inches (mm)
2x4 1-1/2 x 3-1/2 (38 x 89)
2x6 1-1/2 x 5-1/2 (38 x 140)
2x10 1-1/2 x 9-1/2 (38x241)

@ See Table 10.1 for dimension
b See Figure 11.5 for thermocouple locations

¢ See Figure 11.3 for thermocouple locations

41 inch air space to be maintained between masonry and plywood, 2 x 4 inches and 2 x 6 inches.

with noncombustible spacers to maintain clearance.
¢ Optional features

Ends of headers may be supported
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Figure 10.3
Section B — B of Figure 10.2

Filler Cap
1"(25mm) Air Gap e
H a
Flashing ;
3/4"(19.1mm) Plywood / ] ] e
== £
— — =)
V4 == 5
Firestop ] = 1" Clearafce N
Adjustable Sidewall — = g°”°°mb”5“b'e
3/4" Plywood . ] pacer z
L L @
] ;N )
- - Base of ~
= = Flue Tile <
1 . — =
B = 4 ""._—:, ||~ Damper
:\ri TOp of ,_l.“,‘,."‘. n,l-:,t Plate
o Damper — [H= —7,/I,f/ — il_ml
Base of — kY \i .
I | | | | |~ Cored Clay Brick
Damper I I I | F1 2-1/4"x3-1/2"x8"
| I I I I (all t/4")
| | | | (57.2x88.9x203.2mm)
L | | | | | L. (all 8.4mm)
L I I I I L
— I | | | I Solid Firebrick
— | I I I = || 2-1/2"x4"x9"(all 1/4") +
— [ | | | | = (63.5x101.6x229mm)
= I I | | = (all 8.4mm)
] | ! | “ | “ | “ | = with fireclay joints
I I I I I 0
S3364A

2 See Table 10.1 for dimension
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Figure 10.4
Section C - C of Figure 10.1

E
I I 1"(25mm) Clearance
Firebrick [ I (each side)
irebric
4-1/2"(114mm)\~ N 4
N Noncombustible

| Firebrid ~—_ N A Wl Z Spacer (ypical)

3-3/41(95mm) il B

N L |
Plywdod N A — Trade Size 2"x4|
3/4"(19mm) \‘
\
D
* Concrete
Hearth
| Extension
48-3/4" I
(1.24m)
Minimum
F
S3365A
Metric conversions, lumber
Nominal size
Trade size Inches (mm)
2x4 1-1/2 x 3-1/2 (38 x 89)
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Table 10.1
Test Fireplace And Enclosure Dimensions?

36-inch (914-mm) wide fireplace 48-inch (1.2-m) wide fireplace
Item Inches (m) Inches (m)

A 36 (0.91) 48 (1.22)
B 24 (0.61) 24 (0.61)
Cc 52 (1.32) 72 (1.82)
D 16 (0.41) 20 (0.51)
E 55-1/2 (1.41) 68 (1.73)
F 36 091 36 (0.91)
G 28 (0.71) 28 (0.71)
H 11-1/2 (0.30) 16-3/4 (0.42)
I 11-1/2 (0.30) 11-1/2 (0.30)
J 3/4 (0.02) 1 (0.02)
K 7-1/4 (0.18) 8-1/2 (0.21)
L 32-3/4 (0.84) 32-3/4 (0.84)
M 22-1/2 (0.57) 27-1/2 (0.70)
N 20 (0.51) 24 (0.61)
o 12 (0.30) 16 (0.41)
P 12 (0.30) 12 (0.30)
Q 20 (0.51) 20 (0.51)

@ As appropriatg for maximum size fireplace in which the accessory is to be used. All dimensions +1/2 inch (12.7 npm).

10.4 The tept structure is to be erected ,within a room having ventilation capable of maintaining the
buildup of cabon monoxide to less than 50 parts per million (ppm) throughout the period of any test. The
room is to bg free of drafts and the chimney is to exhaust into the same space, or into a space freely
communicating with the space, from, which the combustion air is taken. During any one|test the room
temperature i not to increase more than 20 °F (11 °C) above the value recorded at the beginning of the
test.

10.5 Ventilaling air, combustion air, or cooling air openings into the fireplace accessory are to be sealed
unless the openings( are located in the same zone or space as the fireplace accessoly and are so
arranged that|closuretis unlikely.

10.6 That partoftheteststructure Tepresenting the tiving=spacearea imwhich the fireptace accessory is
to be installed is to consist of a back wall, one side wall, a ceiling, and a floor. See Figure 10.1 and Figure
10.2. The fireplace enclosure is to be constructed as specified in Figure 10.1 — Figure 10.4.

10.7 The combustible floor in front of and adjacent to the fireplace hearth extension is to consist of two
layers of 3/4-inch (19.1-mm) thick plywood over 1-1/4-inch (31.8-mm) high floor supports placed on 16
inch (406 mm) centers so that the floor is level with the hearth extension.

10.8 The side, back walls, and ceiling are each to consist of one thickness of 3/4-inch (19.1-mm) thick
plywood as shown in Figure 10.3 and Figure 10.4. The back wall is to be even with the front of the
masonry fireplace and is to include trim and a mantel located in accordance with the minimum clearances
recommended by the manufacturer's installation instructions.

10.9 The floor is to extend at least 4 feet (1.2 m) in front of the fireplace accessory front. The side wall is
to be placed perpendicular to and extend at least 4 feet (1.2 m) from the front plane of the fireplace
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accessory. The ceiling is to extend at least 4 feet (1.2 m) in front of the fireplace accessory. The floor and
back wall are to join the side wall.

10.10 A fireplace accessory is to be installed at the minimum clearance specified by the manufacturer's
installation instructions. Legs or other support members (if provided) are to be adjusted to place the
fireplace accessory at the distance above the floor (hearth) which produces the highest temperatures on
combustible materials.

10.11  The masonry fireplace is to include a hearth extension of noncombustible material as specified in
NFPA 211. NFPA 211 requires that the minimum hearth extension size extend 16 inches (406 mm) in front
of and at least 8 inches (203 mm) beyond each side of the fireplace opening.

10.12 The tgmperature of the room and the entire test structure within the room is to be hegtween 60 and
90 °F (15.6 anfd 32.2 °C) at the beginning of the tests.

10.13 All wall surfaces, the floor surface, the ceiling surface, and the inside~surface of the plywood
enclosure facing the fireplace are to be painted flat black.

10.14 All joipts and openings between spacers or supports and the test“enclosure, all jpints in a test
enclosure, andl all joints intended to be sealed for field installation are\to be sealed. The test enclosure
joints are to Qe 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. The peel adhesion characteristics of the tape on fibrous
(wood) combystible enclosure materials is to comply with ASTM D2860, at elevated temperatures of
150 °F (66 °C).

11 Temperature Measurement

11.1  The inlgt flue-gas temperature to the chimney section is to be measured during all tegts of fireplace
accessories by three thermocouples, each as.illustrated by Figure 11.1, inserted up to the|center line of
the intersectiop of the chimney and fireplage."The three thermocouples are to be electrically[connected so
as to average|the flue gas temperature: Each thermocouple is to be a Type K (chromel-aluinel), and is to
be of a size o smaller than 24 AWG(0.21 mm?) and no larger than 18 AWG (0.82 mm?) having an
untwisted welded bare lead junctien of maximum size not over 0.050 inch (1.27 mm).
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Thermocouple Location for Flue Gas Temperature Measurement

Figure 11.1

0]05 in. (1.27 mm)
Max. Diam. Bead

"% in.

(12.7 mm)

Chromel-Alumel Wire
18 -24 AWG (0.82-0.21 mm )

Two-Hole Porcelain in
Stainless Steel Tube

N

b —
~
Tlhermocouple Construction S
~
* v
4
H/4
. 4 S

HA

Thermocouple
Lecation

@ See Table 10.1 for dimensions

S$3366
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11.2 Temperatures of other than flue gases and metal surfaces are to be measured using either Type K
(chromel-alumel) or Type J (iron-constantan) thermocouples of wire not larger than 24 AWG (0.21 mm?).

11.3 Temperatures of metal surfaces other than handles and electrical components are to be measured
using either Type J (iron-constantan) or Type K (chromel-alumel) thermocouples of 18 to 24 AWG (0.82 to
0.21 mm?) wire.

11.4 The thermocouple wire insulation is to have a temperature use rating higher than the temperatures
to which it may be subjected during these tests.

11.5 The ambient temperature is to be determined by using a shielded thermocouple located centrally
within a vertically oriented 6 inch (152 mm) length of aluminum-painted 2 inch trade size steel pipe (ANSI
B36.10M), open at both ends.

11.6 The ampbient temperature for the test enclosure (Figure 10.1) is to be determined by means of a
shielded thermocouple located 6 inches (152 mm) away from the side wall, 4 feet.(1.2 m) albove the floor,
and 3 feet (0.9 m) from the front of the unit at the fuel loading location.

11.7 The mepsurements of temperature rises on the fireplace accessory and on the test sfructure are to
be referenced|to the recorded ambient temperatures as determined by 14.6.

11.8 Thermocouples are to be attached to metal surfaces by\screws, rivets, or by silvef soldering or
brazing or welgling of the tip to the metal surface as illustrated by Figure 11.2.
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Figure 11.2

Thermocouple Installation Methods

THERMOCOUPLE INSTALLATION METHODS

1/2"
0.05" (1.3 mm) Mox. Dio. Bead
st°p|e (127 mm)
\ Pressure Sensitive Paper Tope
¢ 7 2 Twists,
Maximum

' | (I
THERMOCOUPLE FOR WOOD SURFACES
1/2"
(12.7 mm) —— 1/8 (3.2 mm) To @/4" (6.4 mm)

Separation Whea({Welded to Metal

| e
0

THERMOCOUPLE WELDED TO/METAL SURFACE

A

1/2"
(12.7 mm)

|
::3,\:1: >

U ¢ o

THERMOCOUPLE SOLDERED TO METAL SURFACES

Solder.

long, maximum rivet or screw.

7 7 7TLRS

I
A e \\})

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

TC-100 THERMOCOUPLE SECURED TO METAL SURFACES

5/16" (7.9 mm) head by 3/8" (9.5 mm)
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11.9 Thermocouples are to be secured to wood surfaces by 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 pressure-sensitive
paper tape.

11.10 Thermocouples are to be attached to cement-like 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.

11.11 Thermocouples are to be attached to surfaces and electrical components in ways other than as
described in 11.8 — 11.10 by being cemented or taped to the surface in a manner that maintains thermal
contact with tHe surface. Materials or parts whose temperatures are to be measured are incktljded in Table
13.1. Temperatures of electrical conductors are to be measured on the surfaces (of the conductor
insulation. Se¢ Figure 11.2.

11.12 The wjring methods for thermocouple circuitry, including junctions, terminals, switch¢s, plugs, and
jacks, are to|be designed and constructed to provide for independent\ continuous ropting of both
thermocouple Jeads to the recording equipment.

11.13 Thermiocouples are to be placed on surfaces of the test enelgsure at various locations as may be
required to measure maximum temperatures during tests. Typical\thermocouple locations|are shown in
Figure 11.3 — figure 11.5.

Figure 11.3

Thermocouple-Locations, Trim

L 2"(51mm)
S MINIMU!\1
e
#
Jaem
Gf ' GE
$3368 Trim around fireplace opening

@ See Table 10.1 for values of A and G.
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Figure 11.4

Thermocouple Locations, Left Adjustable Side Wall

Ambient Temperature Reference

ﬂ
|

-
L

X X X
|
12"
(305mm)
X X X *

12"

—— 12" — e ——_— 12" — e ——_— Q" ——

S3369
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Figure 11.5

Thermocouple Locations, Mantel

| / Mantel
S S
¢

o o ]
\
—— 2" (51mm)

(305mm)

S3370

11.14 If test|enclosure elements are in contact with the fireplace<accessory, thermocouples are to be
placed on the fireplace accessory surfaces at representative points‘of contact.

Exception: If § point or line contact of a spacer with an enelosure is not greater than 1/8 jnch (3.2 mm)
diameter or width, thermocouples are to be placed on the tést enclosure at points 1/2 inch (12.7 mm) from
the center line|of the point or line contact.

11.15 Thermiocouples are to be attached to thé fireplace accessory assembly at variousg locations as
may be required to measure maximum temperatures during the tests. Typical locations include the
following (as dpplicable for the type of accessory being tested):

a) Sides, top, bottom, and back'ofithat part of the product in the fire chamber;
b) Doofs;
¢) Handlles and knohs ‘(door opening, blower assembly control); and

d) Blower assembly components (motor case and windings, switch case, leads, interhal wiring and
metal garts in‘Centact with wiring, power supply cord, and other electrical components).

12 Fire Tests

12.1 If a fireplace accessory incorporates a door, or doors, to close off the fire in the fireplace, fire tests
are to be conducted both with the door(s) in the open position and in the closed position. If a fireplace
accessory may be used with doors (the use of doors is not specifically prohibited in the instructions) the
fire tests are to be conducted both without a door assembly and with a solid metal closure panel of
minimum 1/8 inch (3.2 mm) thick steel or equivalent. The closure panel is to have an air inlet area equal to
one-tenth of the fireplace opening area located across the bottom of the closure panel.

Exception: Fire tests with the door in the open position are not required if the product bears the marking
specified in 46.15.

12.2 A fireplace accessory shall comply with the requirements of the Radiant Fire Test, Section 13;
Brand Fire Test, Section 14; and Flash Fire Test, Section 15. A fireplace accessory that incorporates an
integral grate is to be tested with the grate installed in its intended location during these tests.
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12.3 If a fireplace accessory does not incorporate a grate, the Radiant Fire Test, Section 13, is to be
conducted using a basket grate (see 13.2 — 13.5) and the Brand Fire Test, Section 14, and Flash Fire Test,
Section 15, are to be conducted using andirons (see 14.2).

12.4 The surface temperature for the largest amount of material employed in a handle or knob for use on
a fireplace accessory shall not exceed the temperature specified in Table 13.1 during the Radiant Fire Test

and Brand Fir

e Test.

Exception: The temperature limitation does not apply to knobs used for adjusting combustion air inlets.

12.5 Temperatures of the flue gases are to be recorded at regular intervals not exceeding 1 minute for

the duration o

f the temperature tests.

12.6 If the f
Radiant Fire T
position, that

Exception No|
an interlock a

a) The

b) The

Exception No
marking spec

12.7 During
dampers, air |
determine thq
that produces

12.8 Ifthe n
produces high

12.9 Withre

a) Acg
Phillip

replace accessory is provided with an ash door, the accessory is to becoperz
[est, Brand Fire Test, and Flash Fire Test with the ash door in the position; incl
evelops the maximum temperatures.

1: The ash door may be closed during the tests if the fireplace accessory is
rrangement that closes the ash removal door when:

fuel loading door is closed; or

outer enclosure door is closed.

. 2: The ash door may be closed during.these tests if the fireplace acces:
fied in 46.16.

hlets, and the like, that are accessible are to be adjusted through their full ope
setting that produces the maximum temperatures. The setting, or combinati
the maximum temperatures:are to be used during the Flash Fire Test.

er temperatures.

ference to.12.7 and 12.8, a control is considered accessible if:

ess tonthe control may be gained with the use of simple hand tools, such g
5 head screwdrivers, hand pliers, wrenches, or the like; or

ted during the
uding an open

provided with

bory bears the

the Radiant Fire Test and Brand-Eire Test, thermostatic controls, heat disclarge ducts or

rating range to
on of settings,

echanism of the thermostatic control is accessible, the control is to be bypassed if bypassing

s flat blade or

b) The confrol can be modified or its purpose defeated by mechanical means such as by
connection of a piece of wire to alter its operating characteristics.

12.10 Throughout the fire tests, there shall be no evidence of spillage of the products of combustion
(flame or smoke) from the fireplace or fireplace accessory with the flue gas damper fully open. Intermittent
or sporadic wisps of smoke (smoking not over 15 seconds at a time) are not to be regarded as spillage.

12.11

one or more doors is to be observed as follows:

With reference to 12.10, spillage of flame from the fireplace or fireplace accessory incorporating

a) Any time a door is opened for fueling the unit for the Brand Fire Test and Flash Fire Test.

b) When the maximum temperatures have been attained during the Brand Fire Test. The air inlets
are to be adjusted to that point of their operating range most likely to create maximum flame
spillage. The feed door then is to be opened at a moderate rate 2 minutes after fuel is added and
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similarly reopened 2 minutes after every subsequent fuel loading until it is evident that there is no
spillage of flame from the unit.

¢) When the door(s) is opened at a moderate rate after the air supply has been shut off for 10
minutes. This condition is to be checked after the Flash Fire Test has created maximum
temperature rises and a new brand has been added.

13 Radiant Fire Test

13.1 When tested as described in 13.2 — 13.8, a fireplace accessory shall comply with the requirements
in 13.9 - 13.11.

13.2 If an infegral grate is not provided, a basket grate is to be constructed of 3/8 inch (9.5 mm) square
steel bar stocl spaced 1 inch (25.4 mm) apart on centers as illustrated in Figure 13.1.
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Figure 13.1

General Form of Basket Grate

—

S 2416

TOP VIEW

FRONT

VIEW
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13.3 The basket grate is to have an inside surface area in the plan view equal to two-thirds of the total
hearth area. In the plan view, the shape of the basket grate is to conform closely to the shape of the
hearth, as shown in Figure 13.2. The inside depth of the basket grate is to be 6 inches (152 mm) and the
basket grate is to stand on legs that support the inside bottom of the basket grate 4 inches (100 mm)
above the hearth.

Figure 13.2
Typical Relationship of Grate to Hearth

_— HEARTH OUTLINE
AN

BASKET GRATE
)
1Y16D
S3371

13.4 With reference to-13:3, should the configuration or size of the fireplace accessory so require, the
height of botH the legs‘and the fuel-containing portion of the basket grate may be redyiced in equal
proportions as|necessary to obstruct no more than 75 % of the fireplace opening.

135 |If the grate is-an infngrnl part of the firnplnr\n 2CCesSony, the entire area of the grate or hearth is to

be loaded to the fuel depth prescribed for the Radiant Fire Test. For purposes of the Radiant Fire Test, a
separate front retaining grate constructed of 3/8 inch (10 mm) square steel bar stock spaced 1 inch
(25 mm) apart on centers may be constructed to maintain the 6 inch (152 mm) fuel depth.

13.6 The integral or basket type grate is to be loaded to a depth of approximately 6 inches (152 mm) with
charcoal briquettes® formed in the shape of a 2.0- by 1.9-inch (50- by 48-mm) square pillow having
rounded edges and a maximum thickness of 1.2 inches (30 mm). The briquettes shall have a count weight
of 17/1 Ib (17/0.45 kg), a heat content (dry basis) of 11,500 Btul/lb (26,749 MJ/kg), and a moisture content
of 5 %.

2 A type suitable for this test is manufactured by the Kingsford Company, P. O. Box 493, Pleasanton, California 94566.
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13.7 The charcoal fuel is to be ignited and the time recorded. After ignition, additional briquettes are to
be added at 7-1/2 minute intervals and at each interval the fire is to be poked or stirred prior to the addition
of the fuel 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 grate at one end and
sliding it through the fire bed, and then inserting the bar at the bottom of the grate at the other end and
sliding in the opposite direction through the fire bed. Ashes in the ash pan or on the hearth underneath a
basket grate are to be removed after each addition of fuel.

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

13.9 When the fireplace accessory is fired as described in 13.6 — 13.8, the maximum) femperature rise
above room témperature shall not exceed:

a) 1M7|°F (65 °C) on exposed surfaces of the test enclosure; and

b) 90 [°F (50 °C) on unexposed surfaces of the test enclosure, Sueh as beneath the fireplace
accessory floor protector.

13.10 The temperature rise of any part of a fireplace accessory shall not exceed the maximum value
specified in Cplumn 1 of Table 13.1 for the material employed.

Table 131
Maximum Temperature Rises

Column 1 Column 2
Materials and components °C (°F) °c (°F)
A. MOTORS??'h
1. Class A ipsulation systems on coil windings of alternating-current motors 7
inches (178|mm) or less in diameter (not including universal motors):
a. In opgn motors; 75 (135) 115 (207)
Thgrmocouple or resistance method
b. In totally enclosed-mators;
Thgrmocouple or resistance method 80 (144) 115 (207)
2. Class A insulation systems on coil windings of alternating-current motors
more than 7[inches (178 mm) in diameter and of direct-current motors and
universal mbtess-
a. In open motors;
Thermocouple method 65 (117) 115 (207)
Resistance method 75 (135) 115 (207)
b. In totally enclosed motors;
Thermocouple method 70 (126) 115 (207)
Resistance method 80 (144) 115 (207)
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)

Table 13.1 Continued on Next Page
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Table 13.1 Continued

2. Class 180 electrical insulation or cord bushings

3. Fiber used as electrical insulation or cord bushings

65

Column 1 Column 2
Materials and components °C (°F) °C (°F)
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;
Thermocouple method 85 (153) 140 (252)
Res|stance method 95 171) 14D (252)
b.In totJIIy enclosed motors;
Thefmocouple method 90 (162) 14D (252)
Res|stance method 100 (180) 14p (252)
B. COMPONENTS™
1. Capacitors:
a. Electrplytic types® 40 (72) Not specified
b. Otherltypes® 65 (117) Not specified
2. Relay, solgnoid, and other coils with:
a. Class[105 insulation systems;
Thefmocouple method 65 (117) 11b (207)
Res|stanced method 85 (153) 11b (207)
3. Transfornfer enclosure:”
a. Class|2 transformers 60 (108) 84 (153)
b. Power and ignition transformers 65 (117) 9( (162)
C. INSULATED CONDUCTORS® ™
1. Appliance|wiring material
75 °[ rating 50 (90) 64 (117)
85 °[ rating 55 (99) 7( (126)
90 °[ rating 65 (117) 8( (144)
105[°C rating 80 (144) 95 (171)
200[°C rating 175 (315) 20p (360)
250[°€ rating 225 (405) 25D (450)
2. Flexible cord — Types SO, ST, SJO, SJT, HSJ, HSJO
60 °C 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 e e
D. ELECTRICAL INSULATION — GENERAL"™
1. Class C electrical insulation materials Not specified

As determined by test

(117)

90 (162)

Table 13.1 Continued on Next Page
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Table 13.1 Continued

malfunction will result in a risk of fire or electric shock
5. Thermoplastic material

Column 1 Column 2
Materials and components °C (°F) °C (°F)
4. Phenolic composition used as electrical insulation or as parts where 125 (225) 150 (270)

25 °C or 77 °F less than its temperature

rating
6. Varnished cloth insulation 60 (108) 85 (153)
E. METALSS
1. Aluminum alloys:
a. 1100(2S) 183 (330) 239 (430)
b. 3003|(3S) 239 (430) 294 (530)
c. 2014]2017, 2024, 5052" 294 (530) 3%0 (630)
2. Aluminum-coated steel, heat-resistant type' 572 (1030) 708 (1275)
3. Carbon sfeel — coated with Type A19 ceramic 572 (1030) 628 (1130)
4. Galvanize¢d steel 267 (480) 3%0 (630)
5. Low-carbjon steel, cast iron®! 461 (830) 517 (930)
6. Stainless|steel:
a. Type$ 302, 303, 304, 321, 347 686 (1235) 767 (1380)
b. Type$ 316 667 (1200) 748 (1345)
c. Type [309S 867 (1560) 9%0 (1705)
d. Type$ 310, 310B 894 (1610) 9715 (1755)
e. Type430 728 (1310) 808 (1455)
f. Type 446 961 (1730) 1042 (1875)
F. GENERAL
1. Operating knobs, handles, and levers®
a. Metallic 50 (122) Not specified
b. Glas{ 78 (172) Not specified
c. Plastic” 85 (185) Not specified
d. Woo 150 (302) Not specified

@ The motor dia

two layers, 1/3

table.

less, open type.

neter is to-bgmeasured in the plane of the laminations of the circle circumscribing the stator framg, excluding lugs,
boxes, and the like, used solely for motor cooling, mounting, assembly, or connection.

® Ordinarily, coillor winding temperatures are to be measured by thermocouples unless the coil is inaccessible for nounting of

on or more than
rature of a coil

of an alternating- current motor havmg a dlameter of 7 mches (178 mm) or Iess the thermocouple is to be mounted on the
integrally applied insulation on the conductor. At a point on the surface of a coil where the temperature is affected by an external
source of heat, the temperature rise measured by a thermocouple may exceed the indicated maximum by the amount noted
below, provided that the temperature rise of the coil, as measured by the resistance method, is not more than that specified in the

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

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.

Table 13.1 Continued on Next Page
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Table 13.1 Continued

Column 1

Column 2

Materials and components °C (°F)

°C

(°F)

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 that is physically integral with or attached to a motor, the temperature rise on insulating material
integral with the capacitor enclosure may be not more than 65 °C (117 °F).

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

¢ For standard insulated conductors other than those mentioned, reference should be made to the National Electrical Code; the
maximum allowable temperature rise in any case is 25 °C or 77 °F less than the temperature rating of the insulation in question
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based on the heat-resistant properties of the insulation. Column 2 temperature rises are 15 °C|(2]

bn phenolic composition and on rubber and thermoplastic insulation do not apply to compounds th
found to have special heat-resistant properties.

haximum temperature rises apply to parts whose malfunction may cause the proddetio be unacce

r alloys containing more than 1 % magnesium shall not be used when the reflectivity of the materi
of fire.

tivity of aluminum coated steel is employed to reduce the risk of fire, the fnaximum allowable temp

aximum temperature rises shall apply when the galvanizing is required as a protective coating or {
ployed to reduce the risk of fire.

aximum temperatures do not apply to:
st 0.152 inch (3.86 mm) thick and cast iron at least 3/16.inch (4.8 mm) thick used for the hearth;
pst 0.093 inch (2.36 mm) thick and cast iron at least 1/8 inch (3.2 mm) thick if the part is not the on

and when malfunction of the part will not expose living space'to products of combustion (see Carbon Monoxidg

17); or
placeable heat exchanger tubes.

aximum temperature rise does not apply to parts of 1/4 inch (6.4 mm) or heavier steel and 5/16 in
ast iron.

erature rises are based on an‘ambient temperature of 25 °C or 77 °F.
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obs, handles,
Column 1 of

14 Brand Fire Test

14.1

in 14.8 — 14.10.

14.2 Andirons are to be constructed as illustrated in Figure 14.1 and used for this test.

When tested as described in 14.2 — 14.7, a fireplace accessory shall comply with the requirements
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Figure 14.1
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Material: 5/8 inch|(15.9 mm) round or square steel bar stock. Two each'required.

14.3 Firebrgnds are to be constructed as_illustrated in Figure 14.2, and are to employ strips of dry
(moisture corftent of 19 % or less) Douglas fir finished to 3/4 by 3/4 inch (19.1 by 19.1 mm), weighing
0.020 +0.002Ib/in® (554.0 +55.4 kg/m®).ahd spaced 1 inch (25 mm) apart on centers, provigling a 1/4 inch
(6.4 mm) spdce between strips. The\brands are to be conditioned in an oven at 105 — 150 °F (40.5 —
66 °C) for at least 16 hours prior te_being burned. Conditioned brands are to be used withip 3 hours after
removal from the oven.
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Figure 14.2

Brands

TYPICAL \\\\\,\.‘)""

REAR BRAND

F

S2419

14.4 Each bfand is to have an area in the plan view equal to one-third of the total grate or hearth area.
Brand dimensjons are to be such that the front edge of the brand, when located as illustrated in Figure
14.3, will be aIproximately one-sixth of the maximum grate or hearth depth back from the:

a) Feed door of the fireplace\accessory; or

b) Fireplace opening,‘as applicable. If required by the configuration of the product, fwo individual
brands|having a totaliarea equal to one-third of the grate or hearth area may be used.
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Figure 14.3
Typical Relation of Brands to Grate or Hearth
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14.5 The brands are to be placed on the andirons as illustrated in Figure 14.3.

14.6 The test brand is to be ignited and the time recorded. After ignition, one brand is to be added every
7-1/2 minuteq, alternating front and rear, with the long strips placed downward. If a buildtup of embers
occurs within|the product during,the test, the embers are to be leveled prior to the additipn of the next
brand, but ashes are not to bé removed from the hearth.

Exception No| 1: A slower feed rate is to be used if greater temperature rises can be producgd.

Exception No, 2 If*embers build up to a level of one-half of the fireplace opening height,|a slower feed
rate is to be used’to maintain a fuel bed that does not exceed this height.

14.7 Temperatures at all points of measurement are to be recorded at intervals not exceeding 30
minutes until it is apparent that 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.

14.8 When the fireplace accessory is fired as described in 14.3 — 14.7, the maximum temperature rise
above room temperature on the test enclosure shall not exceed:

a) On exposed surfaces — 117 °F (65 °C); and

b) On unexposed surfaces such as beneath the floor protector — 90 °F (50 °C).

14.9 The temperature rise of any part of the fireplace accessory shall not exceed the maximum values
specified in Column 1 of Table 13.1.


https://ulnorm.com/api/?name=UL 907 2024.pdf

34 UL 907 SEPTEMBER 4, 2024

14.10 The temperature rise of any part of the electrical components and of operating knobs, handles,
and levers employed in the fireplace accessory shall not exceed the maximum values specified in Column
1 of Table 13.1.

15 Flash Fire Test

15.1 When tested as described in 15.2 — 15.4, a fireplace accessory shall comply with the requirements
in 15.5-15.7.

15.2 This test is to be conducted as a continuation of the Brand Fire Test, Section 14. The embers
remaining from the Brand Fire Test are to be removed to a plane level with the top of the andirons.

15.3 Eight bands 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 may be tied together with wire not larger than 18 AWG
(0.82 mm?).

15.4 Temperptures at all points of measurement are to be recorded at intervals)not exceeding 5 minutes
until maximun] temperatures have been attained.

15.5 When the fireplace accessory is fired as described in 15.2 — 15.4,-the maximum temperatures shall
be not more than 140 °F (77.8 °C) above room temperature on surfaces:

a) Of the test enclosure; and

b) Of the fireplace accessory parts at points of zero(Clearance to the test enclosure.

15.6 The temperature rise of any part of the fireplage accessory shall not exceed the maximum specified
in Column 2 of Table 13.1 for the material employed:

15.7 The temperature rise of any part of the electrical components and of operating knobs, handles and
levers employgd in the fireplace accessory shall not exceed the maximum specified in Column 2 of Table
13.1.
16 Glazing Test

16.1 General

16.1.1 Glazipg employed in a fireplace accessory intended to burn wood shall not crack, break, become
dislodged, or gustain a loss of strength when the heater is subjected to the Radiant Fire Tegt, Section 13;
Brand Fire Test i : i , '

16.1.2 If 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 may crack or
break when:

a) Subjected to the Radiant Fire Test, Section 13; Brand Fire Test, Section 14; and Flash Fire Test,
Section 15; and

b) Tested as described in 16.2 and 16.3 provided the screen is not damaged (torn, dislodged,
punctured, or the like) by these tests.

If the glazing cracks or breaks, the fireplace accessory is to be subjected to these tests with the glazing
material both in place (intact) and with one glazing panel removed.


https://ulnorm.com/api/?name=UL 907 2024.pdf

SEPTEMBER 4, 2024 UL 907

35

16.2 Impact test

16.2.1 Glazing shall withstand, without cracking or breaking, the impact described in 16.2.2:

a) Prior to the Radiant Fire Test, Section 13, or Brand Fire Test, Section 14, (whichever test is

conducted first) while at room temperature.
b) During the Radiant Fire Test, while at the maximum temperature developed during

c) Following the Radiant Fire Test, after being permitted to cool to room temperature.

the test.

d) During the Brand Fire Test, while at the maximum temperature developed during the test.

e) Follpwing the Flash Fire Test, after being permitted to cool to room temperature.

16.2.2 Animpact is to be applied to the center of the glazing panel by means of a 1(18-b ((
(50.8 mm) diameter steel sphere swung through a pendulum arc from a height (h) of
(413 mm). The at-rest suspension point of the steel sphere is to be 1 inch (25.4mm) in front
the panel. Se¢ Figure 16.1.

Figure 16.1

Impact Test

suspension point

suspending wire or cord of
/ anyconvenient length

steel sphere

.54 kg), 2inch
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of the plane of

h e
e
“\) -
\ panel
(edgewise view)

ip100

16.3 Water shock test

16.3.1  While at the maximum temperature developed during the Radiant Fire Test, Section 13, 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 surface of each

glazing panel; and
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b) Three misted water sprays, projected across the surface of each glazing panel from a household
cleaning bottle with a gun-type nozzle, applied after the panel is dried and again attains the
maximum temperature under the heated condition.

17 Carbon Monoxide Monitoring Test

17.1 The carbon monoxide monitoring test is to be conducted on all heat exchanger type fireplace
accessories.

17.2 The total cross-sectional area of the air outlet(s) of the fireplace accessory is to be determined. The
fireplace accessory part is to be modified by drilling or otherwise removing an area equal to 10 % of the
total air outlet area from the test sample, at a location most likely to result in products of combustion being
mixed with hegited air directed to the living space.

17.3 The carppon monoxide concentration is to be measured during a second Radiant Fire Test.

17.4 The regqding stations for monitoring carbon monoxide (CO) are to consist-of six horizontally oriented
aluminum-painted 2 inch steel pipe (ASME B36.10M). Each pipe is to be 6 inehes (152 mm) long, open at
both ends, and contain a carbon monoxide sampling tube as shown in Figure'17.1.

Figure 17.1

Location of Carbon Monoxide Sampling Tubes
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17.5 The test is to be conducted in each mode of operation (such as doors open, doors closed, blower
on/off, and the like) of the fireplace accessory until ultimate results are obtained.

17.6 The CO concentration during the test shall not exceed 50 ppm at any reading station during the
entire test series.
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BLOWER AS

SEMBLY

CONSTRUCTION

18 General

18.1

A fireplace accessory that includes a blower assembly shall comply with the requirements in the

preceding sections of this standard and shall, in addition, comply with the requirements hereafter.

18.2 The positioning of the blower shall not produce a negative pressure at joints in the heating chamber,
flues, or combustion air passages.

Exception: A
permanently-

18.3 Electriq

a) Hig
charag

b) Low
42.4
transfd
having
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series
a low-

19 Enclosu
19.1
1911 Ane
necessary to
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enclosure, and combinations of the two are to be considered in determining complig

requirement.

re

General

blower may be positioned such that a negative pressure is produced if
bealed such as by being welded or the equivalent.

al circuits are classified as follows:

h-Voltage Circuit — A circuit involving a potential of not moresthan 250 V and
teristics in excess of those of a low-voltage circuit.

-Voltage Circuit — A circuit involving a potential of a0t more than 30 V alte
peak or direct current) and supplied by a primary)battery or by a standard
rmer or other transforming device, or by a combination of transformer and fix
output characteristics in compliance with whatis' required for a Class 2 transfg
d from a source of supply classified as a-high-voltage circuit, by connecting
with the supply circuit as a means of limiting the voltage and current, is not co
oltage circuit.

ectrical enclosure sshall be formed and assembled so that it has the streng
resist the abuses(to)which it may be subjected in intended use without total or g
ent reduction, of-spacings, loosening or displacement of parts, or other cong
cceptable-for“further use. An enclosure for individual electrical compons

the joints are

having circuit

nating-current
NEC Class 2
ed impedance
rmer. A circuit
resistance in
nsidered to be

th and rigidity
artial collapse
itions that will
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nce with this

19.1.2 Amo

ifal the factors to he taken into consideration when. m/nluqfing an enclosure are

a) Mechanical strength;

b) Resistance to impact;

¢) Moisture-absorptive properties;

d) Flammability;

e) Resistance to distortion at temperatures to which the material may be subjected under
conditions of use; and

f) Resi

stance to corrosion.
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For a nonmetallic enclosure or part of an enclosure all of these factors are to be considered with respect to
aging.

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

19.1.4 The enclosure shall be constructed to reduce the risk of the emission of molten metal, burning
insulation, flaming particles, or the like, through openings onto flammable material, including surfaces over
which the fireplace accessory or blower assembly is mounted.

19.1.5 Except at terminals and as noted in 19.1.6, and unless it can be determined that malfunction of an
electrical component will not result in a risk of fire, components such as controls, solenoids, relays, and
switches shall|be individually enclosed.

19.1.6 Electrjical parts within the outer cabinet need not be individually enclosed if the assembly complies
with the follow|ng:

a) Theconstruction and location of electrical parts with respect to openings in the outer cabinet will
not reqult in the emission of flame or molten metal through openings in the cabingt or it can be
demongtrated that malfunction of the components would not resultyin a risk of fire;

b) Thefe are no openings in the bottom of the compartment in which the parts ar¢ located that
would permit dropping of molten metal and the like ontoflammable material; and

c) The parts are not in proximity to flammable material'other than electrical insulation.

19.1.7 Shee{ metal complying with Table 19.1 and {able 19.2, whichever applies, is accgptable for the
individual enclpsure of electrical components.

Minimum Thickness of Sheet Metal for Ele-(r:?:)i::ear%rzclosures — Carbon Steel or Stainless Steel
With supporting frame or equivalent
Without qupporting frame? reinforcing?

Maximum width® | Maximum length® | Maximum width? Maximum length Minimum thickness) inch (mm)
Inches (cm) Inches (cm) Inches (cm) Inches (cm) Uncoated Metal Coated
4.0 (10.p) Not'limited 6.25 (15.9) Not limited 0020  (0.51) | 0p23  (0.58)
475 (2.1 5.75 (14.6) 6.75 (17.1) 8.25 (21.0)

6.0 (15.p) Not limited 9.5 (24.1) Not limited 0026  (0.66) | 0.p29  (0.74)
7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 125 (31.8)

8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032  (0.81) | 0.034  (0.86)
9.0 (22.9) 11.5 (29.2) 13.0 (33.0) 16.0 (40.6)

12.5 (31.8) Not limited 19.5 (49.5) Not limited 0042  (1.07) | 0.045  (1.14)
14.0 (35.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5)

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)

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)

25.0 (63.5) Not limited 39.0 (99.1) Not limited 0.067  (1.70) | 0070  (1.78)

Table 19.1 Continued on Next Page
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Table 19.1 Continued
With supporting frame or equivalent
Without supporting frame? reinforcing®
Maximum width® | Maximum length® | Maximum width? Maximum length Minimum thickness, inch (mm)
Inches (cm) Inches (cm) Inches (cm) Inches (cm) Uncoated Metal Coated
29.0 (73.7) 36.0 (91.4) 410  (1041) | 51.0  (129.5)
33.0 (83.8) Not limited 51.0  (129.5) Not limited 0.080  (2.03) | 0.084  (2.13)
38.0 (96.5) 470  (1194) | 540 (137.2) | 660  (167.6)
420  (106.7) Not limited 64.0  (162.6) Not limited 0.093  (2.36) | 0.097  (2.46)
47.0 (119.4) 59.0 (149.9) 68.0 (172.7) 84.0 (213.4)
520  (134.1) Not limited 80.0  (203.2) Not limited 0.108  (2.74) 0. 111 (2.82)
60.0 (1544) | 740  (188.0) | 84.0  (213.4) | 1030 (261.6)
63.0  (164.0) Not limited 97.0  (246.4) Not limited 0123 43.12) | o126  (3.20)
73.0 (1844) | 90.0  (2286) | 1030 (261.6) | 1270  (322.6)

essentially the s

me outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist fhe bending

& A supporting frEme is a structure of angle or channel or a folded rigid section of sheet metal thatis rigidly attached to and has

moments that m|
reinforcing if the

without supporting frame include:

1) A single sheet with single formed flanges (formed edges);

2) A single sheet that is corrugated or ribbed; and

3) An enclosyre surface loosely attached to a frame, for example, with_spring clips.

y be applied via the enclosure surface when it is deflected. Constructions,are considered to havelequivalent
produce a structure that is as rigid as one built with a frame of angles or thannels. Constructions|considered to be

® The width is th¢ smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfages of an
enclosure may Have supports in common and be made of a single\Sheet.

¢ For panels thaf are not supported along one side, for examplée; side panels of boxes, the length of the unsupporteld side shall be
limited to the dimensions specified unless the side in question is provided with a continuous flange at least 1/2 incH (12.7 mm) wide.

Table 19.2

Minimum Thickness of Sheet Metal for Electrical Enclosures — Aluminum, Copper} or Brass

Without supporting frame?

With supporting frame or equivalent reinforcing?

Maximum wifith®

Maximum length®

Maximum width®

Maximum length

Minimum thickness

Inches (em) inches (cm) Inches (cm) Inches (cm) nches (mm)
3.0 7.6) Not limited 7.0 (17.8) Not limited 0.023 (0.58)
35 8.9) 40 (10.2) 8.5 (21.6) 95 (24.1)

4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029 (0.74)
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.3)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036 (0.91)
6.5 (16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7)
8.0 (20.3) Not limited 19.0 (48.3) Not limited 0.045 (1.14)
95 (24.1) 1.5 (29.2) 21.0 (53.3) 25.0 (63.5)
12.0 (30.5) Not limited 28.0 (71.1) Not limited 0.058 (1.47)
14.0 (35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0)
18.0 (45.7) Not limited 42.0 (106.7) Not limited 0.075 (1.91)
20.0 (50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7)

Table 19.2 Continued on Next Page
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Table 19.2 Continued

essentially the s.
moments that m
reinforcing if the
be without supp

1)A
2) A
3)A

® The width is th
enclosure may h

¢ For panels that]

Without supporting frame?® With supporting frame or equivalent reinforcing®
Maximum width® Maximum length® Maximum width® Maximum length Minimum thickness
Inches (cm) Inches (cm) Inches (cm) Inches (cm) Inches (mm)
25.0 (63.5) Not limited 60.0 (152.4) Not limited 0.095 (2.41)
29.0 (73.7) 36.0 (91.4) 64.0 (162.6) 78.0 (198.1)
37.0 (94.0) Not limited 87.0 (221.0) Not limited 0.122 (3.10)
42.0 (106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6)
52.0 (132.1) Not limited 123.0 (312.4) Not limited 0.153 (3.89)
60.0 1922y 740 WEIAY) 13070 (330°2) 1600 (4062)
& A supporting frime is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attacheq to and has

by be applied via the enclosure surface when it is deflected. Constructions are considered te have
produce a structure that is as rigid as one built with a frame of angles or channels. Constructions
rting frame include:

single sheet with single formed flanges (formed edges);
single sheet that is corrugated or ribbed; and

n enclosure surface loosely attached to a frame, for example, with springClips.

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

bme outside dimensions as the enclosure surface and that has sufficient torsional rigidity to.resist 4

smaller dimension of a rectangular sheet metal piece that is part'of an enclosure. Adjacent surfag

are not supported along one side, for example, side panels of‘boxes, the length of the unsupporte

he bending
lequivalent
considered to

es of an

H side shall be

limited to the dinjensions specified unless the side in question is provided with a continuous flange at least 1/2 inch{ (12.7 mm)
wide.
19.1.8 If the|construction and location of compaorents and the strength and rigidity of the|outer cabinet

warrant, an in
may be emplo

19.1.9 Sheet
less than 0.03
and not less th

19.1.10 Ifth

yed.

metal to which a wiring system is to be connected in the field shall have a
2 inch (0.81 mm) if uncoated steel, not less than 0.034 inch (0.86 mm) if gal
an 0.045 inch (1.14ymm) if nonferrous.

equivalent construction s employed, there shall be not less than three or more than five

metal, and thg constrction shall permit a conduit bushing to be attached as intended. If t
connection of [conduit*are not tapped all the way through a hole in an enclosure wall, cond
like, there sha|l.be 'not less than 3-1/2 threads in the metal and there shall be a smooth, rour

for the conducters-4

eads for the ‘eonnection of conduit are tapped through a hole in an enclosur1

dividual enclosure thinner than specified in Table 19.1 and Table 19.2, whichever applies,

thickness not
vanized steel,

wall, or if an
hreads in the
reads for the
it hub, or the
ded inlet hole

hat

af-
TTacs

a) Shall afford protection to the conductor equivalent to that provided by a standard conduit
bushing; and

b) Shall have an internal diameter approximately the same as that of the corresponding trade size

of rigid

19.1.11

conduit.

A knockout in a sheet metal enclosure shall be secured in place, but shall be able to be removed

without deformation of the enclosure to the extent that would cause damage to electrical components or
reduction in electrical spacings.

19.1.12 A knockout or hole for connection of conduit or the like shall be provided with a flat surrounding
surface for seating of a conduit bushing and shall be located so that installation of a bushing at any
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knockout or opening likely to be used during installation will not result in reduction of spacings between
uninsulated live parts and the bushing to less than those required by this standard.

19.1.13 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.

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

19.2 Mechanical protection

19.2.1 Moving parts, such as fan blades, blower wheels, pulleys, belts, or the like, that may cause injury
to persons shill be enclosed or guarded so that the minor dimension of any opening does mot exceed the
values indicafed in 19.2.3. Parts required for guarding shall be secured by means dependent upon tools
for removal unless functioning of the fireplace accessory requires the guard to be-in\place. Also see 46.7.

19.2.2 Louvprs and other openings in the enclosure shall be constructedsand located to feduce the risk
of unintentiorfal contact with moving parts that may cause injury to petsons. In determinipng 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.

19.2.3 The distance from an opening to the moving part shall\be as indicated in Table 19.3|, but the minor
dimension of the opening shall not, in any case, exceed 1_ineh (25.4 mm). For an opening having a minor
dimension intermediate between two of the values includéd in the table, the distance from fhe opening to
the moving part shall be not less than that found by appropriate interpolation between the lcorresponding
values in the|right column of the table. The minorydimension of the opening is to be detgrmined by the
largest hemispherically tipped cylindrical probe-that can be inserted through the opening With a force of
5 Ibf (22.3 N).

Table 19.3
Dimensions of Openings

inor dimensions of opening® Minimum distance from opening to me¢ving part
Inclr:s (mm) Inches (mm)
1/4 (6.4) 1/2 (12.7)
3/B (9.5) 1-1/2 (38.1)
1R (12.7) 2-1/2 (43.5)
3/4 (19.1) 4-1/2 (114.0)
1 (25.4) 6-1/2 (165.0)

@ Openings less than 1/4 inch (6.4 mm) are not to be considered.

19.2.4 A moving part is not to be considered when determining compliance with 19.2.1 if:

a) The part is unlikely to be contacted through the opening because of the location of fixed
components, including baffles;

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

c) The blower assembly must be withdrawn from the enclosure of the fireplace accessory to
expose the moving part.


https://ulnorm.com/api/?name=UL 907 2024.pdf

42 UL 907 SEPTEMBER 4, 2024

19.3 Electrical protection

19.3.1 Louvers and other openings in the enclosure shall be constructed and located to reduce the risk
of unintentional contact with uninsulated live parts. In determining compliance with this requirement, 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.

19.3.2 Uninsulated high-voltage live parts of a fireplace accessory shall be located, guarded or enclosed
in accordance with the requirements in 19.3.3 — 19.3.5.

19.3.3 An opening in the enclosure of the product that will not permit entrance of a 1 inch (25 mm)
diameter rod is_acceptable if a probe as illustrated in Figure 19.1, inserted into the opening, cannot be
made to touch|any part that involves the risk of electric shock.

Figure 19.1
Articulated Accessibility Probe
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19.3.4 With respect to the requirement in 19.3.3, the probe may be articulated into any configuration and
may be rotated or angled to any position before, during, or after insertion into the opening, and the
penetration may be to any depth allowed by the opening size, including minimal depth combined with
maximal articulation.

19.3.5 With reference to Figure 19.2, an opening is acceptable if uninsulated live parts and film-coated
wire inside the enclosure are:

a) X inches (mm) or more from the perimeter of the opening; and

b) Outside the volume generated by projecting the perimeter X inches (mm) normal to the plane.

X equals five timesthediameter-of-the ialgcat-u'ialllctt:l rod-tatcanbe-inserted tilluug;l the opening but
not less than -1/16 inches (154 mm).

Figure 19.2

Opening in Enclosure
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19.3.6 In addition to the requirements in 19.3.2 — 19.3.5, uninsulated live parts inside the enclosure that
are likely to be 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
46.7.

19.3.7 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, will 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 considered adjacent.

19.4 Doors and covers

19.4.1 Servi
be provided W
moving parts {

19.4.2 Anint
a) Mus

b) Will
require

e covers or panels in the outer enclosure shall require the use of tools)for re
ith an interlocking mechanism if they give access to unenclosed_ dninsulate
hat may cause injury to persons.

erlocking mechanism that:
be engaged in the closed position of the cover in orderthat parts will be energ

secure the cover in the closed position when engaged is considered to co
ments in 19.4.1.

19.4.3 A hinged panel or cover shall be positioned or arranged so that while in an open pos

be subjected t
a) Injur
b) Elec
19.4.4 Thea

without remoW
device.

1945 Areq
opening of a d

D falling or swinging due to gravity or vibration so as to cause risk of:
y to persons from the panel or cover or from moving parts, or

fric shock from uninsulated liveparts.

ssembly shall be arranged so that an overcurrent protective device can be rep
ing parts other than\a service cover(s) or panel(s), and the cover or door

ired protective device shall be inaccessible from outside the enclosure withou
DOr Or COVEr.

moval or shall
i live parts or

ized; and

mply with the

ition it will not

laced or reset
enclosing the

t requiring the

ettable motor

Exception: Th

. Opérating handle of a circuit breaker, the reset button of a manually res

protector, and

Sirmitar parts Tiay project outside threernclosure:.

19.4.6 An opening in an outer enclosure around a handle, reset button, or other control member is
acceptable if the clearance between the control member and the edge of the opening is not more than 1/8
inch (3.2 mm) for any setting or position of the control member.

19.4.7 Covers for enclosures of fuses in high-voltage circuits shall be hinged, see 19.4.8. Covers for
manual-reset overload protective device enclosures shall be hinged if it is necessary to open the cover to
reset the device.

Exception: A hinged cover is not required for extractor type fuses.
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19.4.8 A hinged cover shall not depend solely upon screws or other similar means to hold it closed, but
shall be provided with a latch or the equivalent. A cover interlocking mechanism as described in 19.4.2 is
acceptable as the sole means for securing the cover or panel.

19.4.9 A spring latch, a magnetic latch, a dimple, or any other mechanical arrangement that will hold the
door in place and will require some effort on the user's part to open it is considered to be a means for
holding the door in place as required in 19.4.1.

19.4.10 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 by not less than 1/2 inch (12.7 mm). A construction such as a fuse
enclosure logated within an outer enclosure or a flange and rabbet combination whi¢h affords the

equivalent prg
20 Mountin

20.1 Except
or similar com

20.2 The re
conditions are

a) The
switch
switch

b) Means of mounting the switch make it unlikely that operation of the switch will loos|

c) The
d) Ops

20.3 Alamp

g of Electrical Components

tection is acceptable.

as noted in 20.2 and 20.3, a switch, an attachment-plug receptacle, a strain
ponent shall be secured in position and shall be restraineddrom turning. See 2

quirement that a switch be restrained from turning~will be waived if all of
met:

switch is of a plunger or other type that does-hot tend to rotate when oper
is considered to be subject to forces that ténd to turn the switch during the o

ration of the switch is by'mechanical means rather than direct contact by persc

holder of a type in_which the lamp cannot be replaced, such as a neon pilot o

relief bushing,
0.4.

the following

ated. A toggle
beration of the

en it.

spacings are not reduced belowthe minimum required values if the switch rotates.

ns.

indicator light

in which the lamp is sealed in-a.nonremovable jewel, need not be prevented from turning if fotation cannot

reduce spacir

204 The m
surfaces. A tg
as means fof

gs below theyminimum acceptable values. See Spacings, Section 32.

pans fof preventing rotation mentioned in 20.1 is to consist of more than fr
othed-tock washer that provides both spring take-up and an interference lock
réstraining a small stem-mounted switch or other device having a single-

ction between
is acceptable
hole mounting

20.5 Anuninsulated current-carrying part and a part that supports a live part shall be secured to the base
or mounting surface so that it will be prevented from turning or shifting in position if such motion may result
in a reduction of spacings below the minimum acceptable values. See Spacings, Section 32. Friction
between surfaces is not acceptable as a means to prevent shifting or turning of a live part, but a lock
washer as described in 20.4 is acceptable.

20.6 Flammable or electrically conductive thermal or acoustical insulation shall not contact uninsulated
live parts.
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21 Field-Installed Blower Assemblies
21.1 A fireplace accessory having provision for the use of blower assemblies to be attached in the field

shall be constructed so that the use of these accessories will not introduce a risk of fire, electric shock, or

contact with m

oving parts which may cause injury to persons.

21.2 The fireplace accessory shall comply with the requirements of this standard with or without the field-
installed blower assembly installed.

21.3

that can be 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: A |
not require re
connections.

21.4 The ing
receptacles, p

hrrangement of components or wiring, cutting or splicing of existing wiring;

21.5 With reference to the requirements in 21.4, any installation that requires the cutting

soldering of ¢
welding are nq
electrical or fir

21.6 Strain-r|

bnnections by the installer is not acceptable. Installafions that require cutti
t acceptable in electrical enclosures and in other dreas where such operations
bplace accessory components and wiring within {he enclosure.

blief means shall be provided for the wiring in the field-installed blower asse

may be transnjitted to the terminal connections during.installation.

21.7 All tern
blower assem
the fireplace a

21.8 Except

inals and wiring intended to be. field connected shall be identified on the
bly, on the fireplace accessory if-Connections are made between the blower
ccessory, and on the wiring diagram(s).

where it is obvious,.the mounting location of the field-installed blower asse

indicated on the fireplace accessory. If the mounting location is obvious due to the function

assembly and
installation an
be indicated o

21.9 All mol

the arrangement-of the fireplace accessory, and instructions are provided
 location forithe”blower assembly, the mounting location of the blower asser
n the fireplace accessory.

nting~brackets, supports, and fasteners required to install the blower asse

provided.

bw-voltage accessory may be connected by other means, provided that the ingtallation does

r soldering of

tallation of a field-installed blower assembly by service personnel shall be|by means of
ug-in connectors, insulated wire connectors, or by connection\te.existing wiring terminals.

wiring or the
g, drilling, or
may damage

mbly if stress

field-installed
bssembly and

mbly shall be
of the blower
covering the
nbly need not

mbly shall be

21.10 As part of the investigation, the blower assembly is to be trial-installed to determine that its
installation is feasible, that the instructions are detailed and accurate, and that the use of the blower
assembly does not introduce a risk of electric shock or unintentional contact with moving parts that may
cause injury to persons.

22 Field Supply Connections
221

Permanently-connected products

22.1.1 Fireplace accessories of the following types shall have provision for permanent connection to the
power supply:
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a) Products requiring plumbing connections unless such products are intended to be moved from
one place to another in end-use, or if removal of the product does not require the disturbance of
plumbing connections.

b) Products intended for duct or plenum connection.

c¢) Products requiring field-wired control.

22.1.2 As described in 22.1.3 — 22.1.15, field wiring terminals are to be considered as the terminals to
which power supply, control, or equipment grounding connections will be made in the field when the
fireplace accessory is installed as intended.

22.1.3 Abl
of the wiring gystems that would be acceptable for it in accordance with NFPA 70.

nection of one

22.1.4 The lpcation of the required terminal box or compartment in which power\supply connections are
to be made shall permit these connections to be inspected after the unit is installed. The comnections shall
be accessible| without removing parts other than a service cover or panel and the cover of the outlet box or
compartment|in which the connections are made.

22.1.5 A terqminal compartment intended for the connection of alsupply raceway shall pe secured in
position and ghall not turn under conditions of intended use.

22.1.6 A blgwer assembly shall be provided with field wiring terminals for the connection| of field wiring
conductors of| at least the size required by NFPA 70, corresponding to the rating of the asgembly or with
leads not lesg than 6 inches (152 mm) long except as.noted in 22.1.16. It is to be assumeéd that branch
circuit condugtors rated 60 °C (140 °F) will be used.

22.1.7 A field wiring terminal shall be restrained from turning or shifting in position by means other than
friction betwegn surfaces. This may be accomplished by means such as two screws or rivets; by square
shoulders or nortices; by a dowel pin, lug;-or offset; or by a connecting strap or clip fitted into an adjacent
part.

22.1.8 For § AWG (8.4 mm?)yand larger conductors, pressure wire connectors shall bg used. For 10
AWG (5.3 mm?) and smaller conductors, the parts to which wiring connections are made fnay consist of
pressure wirg connectors, \clamps or wire binding screws with cupped washers, terminal| plates, or the
equivalent to hold the wire-in position.

22.1.9 A wirg hinding 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 may be used for the connection of one 14 AWG (2.1 mm?)
conductor, and a No. 6 (3.5 mm diameter) screw may be used for the connection of a 16 or 18 AWG (1.3
or 0.82 mm?) control circuit conductor.

22.1.10 It should be noted that according to NFPA 70, 14 AWG (2.1 mm?) is the smallest conductor that
the installer may use for branch circuit wiring and thus is the smallest conductor that may be anticipated at
a terminal for the connection of a power supply wire.

22111 A terminal plate for a wire binding screw shall be of metal not less than 0.030 inch (0.76 mm)
thick for a 14 AWG (2.1 mm?) or smaller wire and not less than 0.050 inch (1.27 mm) thick for a wire larger
than 14 AWG (2.1 mm?). In either case, there shall be not less than two full threads in the metal.

22.1.12 A terminal plate formed from stock having the minimum required thickness may have the metal
extruded at the tapped hole for the binding screw to provide two full threads.
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Exception: Two full threads are not required if a lesser number of threads results in a connection in which
the threads will not strip with normal tightening torque in accordance with the values indicated in UL 486A-
486B.

22.1.13 Upturned lugs or a cupped washer shall be able to retain a conductor of the size used for the
field wiring leads under the head of the screw or washer. A conductor used for the field wiring leads shall
be not smaller than 14 AWG (2.1 mm?).

22.1.14 A wire binding screw shall thread into metal.

22.1.15 A field wiring terminal intended for the connection of a grounded conductor shall be metal or
plated with a metal substantially white in color and shall be readily distinguishable from the other terminals,
or correct ideftification of that terminal shall be shown in some other manner, such astofn an attached
wiring diagran). A lead intended for the connection of a grounded conductor shall be a-white|or gray color,
shall be readily distinguishable from other leads, and no other lead shall be so identified:

22.1.16 Thellength of a lead inside an outlet box or wiring compartment shallbe 6 incheg (152 mm) or
more if the leaf is intended for field connection to an external circuit.

Exception: The lead may be less than 6 inches (152 mm) long if it is,evident that the use of|a longer lead
might result in|a risk of fire or electric shock.

22.1.17 Leads intended for connection to an external circuit shall be provided with strain reljef if stress on
the lead may Qe transmitted to terminals, splices or internal wiring. See Strain Relief Test, Seftion 40.

22.1.18 Leads provided for spliced connections to an\external high-voltage circuit shall not{be connected
to wire binding screws or pressure wire connectorsdocated in the same compartment as the splice unless
the screws or [connectors are rendered unusablefor field wiring connections or the leads are insulated at
the unconnected ends.

22.2 Cord-cpnnected products

22.2.1 The nparked rating of a,cord-connected fireplace accessory shall not exceed 80 % ¢f the rating of
the attachment plug.

22.2.2 A corgl-connectéd-fireplace accessory shall employ a grounding-type attachment plug that is:

a) Ratgd 1257V 15 A minimum;

b) Ratad for the device; and

¢) One of the configurations covered in NEMA WD 6.

22.2.3 A cord-connected fireplace accessory shall employ a power supply cord acceptable for at least
hard usage (Type SJ or the equivalent) and the cord shall be rated for use at a voltage not less than the
rated voltage of the fireplace accessory. The current rating of the cord as given in NFPA 70, shall be not
less than the marked rating of the blower assembly.

22.2.4 The length of a power supply cord measured between any point at which the cord exits the blower
assembly or fireplace accessory cabinet and the attachment plug face shall be not less than 6 feet (1.8 m)
nor greater than 8 feet (2.4 m).

22.2.5 The power supply cord shall be provided with strain relief means so that a stress on the cord will
not be transmitted to terminals, splices, or internal wiring. If a metallic strain relief means is provided, it
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shall not contact uninsulated live parts or reduce spacings within the enclosure if the cord is moved
inward. The cord shall not be subject to damage by moving parts if it can be moved inward. See Strain
Relief Test, Section 42.

22.2.6 The edges of the entry hole for the power supply cord, including the cord entry hole in a bushing,
shall be smooth and rounded without burrs, fins, or sharp edges that might damage the cord insulation.

The power supply cord shall be routed to reduce the likelihood of damage to the cord insulation.

23 Groundi
23.1

23.1.1
see Bonding

23.1.2 The

ng

General

A grgunding means shall be provided for all equipment-containing parts that regu

r Grounding, Section 26.

llowing are considered to constitute means for grounding:

a) An lequipment grounding terminal in a fireplace accessory that.is_intended to b
connefted.

b) An
23.2 Perma

23.21 The
acceptable fo

23.2.2 Aol
fit connector
connections g

23.2.3 Awir
a green-color
of such a c
GROUNDING
provided on t
to the frame g
during intend
motors. The

cupped wash

quipment grounding conductor in the cord of a cord-connected fireplace acceq
hently-connected products

equipment grounding terminal shall be,~¢apable of securing a conductg
[ the particular application in accordance with NFPA 70.

dering lug, a push-in connector, a screwless connector, or a quick-connect or
shall not be used for the grounding terminal intended for the connection
r for the grounding wire in a supply cord.

e binding screw intended for the connection of an equipment grounding condu
bd head that is hexagonal, slotted or both. A pressure wire connector intended
pbnductor shall be) plainly identified such as by being marked G, GR,

, the grounding/symbol illustrated in Figure 23.1, or by a marking on a V
ne fireplacetaccessory. The wire binding screw or pressure wire connector sh
r enclosute of the fireplace accessory and shall be located so that it is unlikely
bd service operations, such as replacing fuses, resetting manual-reset dev
wiré. binding screw or pressure wire connector shall be provided with a cy

ire grounding,

e permanently

bSOry.

r of the size

similar friction-
pf field supply

ctor shall have
for connection
GROUND, or
viring diagram
all be secured
to be removed
ices, or oiling
pped head or

priof equivalent of a size capable of retaining the equipment grounding conduc

or in place.
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Figure 23.1
Grounding Symbol

2324 Ifap
neutral condu
with a green ¢

23.3 Cord-c

23.3.1 For a
finished with g
and no other G

23.3.2 Theg
a positive meg
not involving t
of the attachm

24 Internal \

241

General

ressure wire connector intended for grounding is located where it could be 1
ctor of a grounded supply, it shall be identified by a\marking "EQUIPMENT
blor identification, or both.

bnnected products

cord-connected fireplace accessory,-the grounding conductor of the flexible
continuous green color or with a.¢ontinuous green color with one or more
ponductor shall be so identified.

rounding conductor shall-bésecured to the frame or enclosure of the fireplace|
ns, such as described jn'26.8, that is not likely to be removed during any servi
he power supply cordh, The grounding conductor shall be connected to the gr
ent plug.

Viring

24.1.1 For

histaken for a
5ROUND," or

cord shall be
ellow stripes,

accessory by
Cing operation
bunding blade

d as all the

interconnecting wiring beyond the wiring termmals or Ieads for fleld wiring connections, and is not to
include the power supply cord even though some of it:

a) May

b) May

not be completely enclosed; or

be in the form of flexible cord.

24.1.2 The internal wiring of a blower assembly shall consist of wires of adequate size for the particular

application wh

a) The

en considered with respect to:

temperature and voltage to which the wiring may be subjected;

b) Its exposure to oil or grease; and
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c) To other conditions of service to which it may be subjected. A conductor, other than an integral
part of a component, shall be not smaller than 18 AWG (0.8 mm?).

24.1.3 There is no temperature limit applicable to a conductor (except as noted in Table 13.1) provided
with beads of noncarbonizable material or the equivalent.

24.1.4 Insulated wire employed for internal wiring shall be standard building wire, fixture wire, flexible
cord, or appliance wiring material adequate for the particular application as described by these
requirements.

24.1.5 Wire types acceptable for internal wiring include rubber insulated conductors, such as Types RH,
RHH, and RHW; and thermoplastic insulated conductors, such as Types TW, THHN, THW, THWN, and

MTW.

24.1.6 Fixtu
RFH-2, SF-2,
TFN, and TFFR

24.1.7 Flexi
SJO, SJT, SJ

24.1.8 Appli
for 18 — 10 AV
thick for6 — 2

24.1.9 Appli
equivalent to
4/64 inch (1.5
5.3 mm?), is a

24.1.10 Par
inches (76 m
0.058 inch (1
after ripping 4

24.2 Metho

2421 The
or enclosed,

‘e wires acceptable for internal wiring include rubber insulated conductors, s
SFF-2, FF-2, and FFH-2; and thermoplastic insulated conductors;.such as 1
N.

ble cords acceptable for internal wiring include Types HPN,"HS, HSJ, HSJO
[O, SO, ST, STO, SP-2, SP-3, SPT-2, and SPT-3.

ance wiring material having thermoplastic insulatien not less than 2/64 inch
VG (0.82 — 5.3 mm?), 3/64 inch (1.2 mm) thick for.8 AWG (8.3 mm?), and 4/64
AWG (13.3 — 33.6 mm?) is acceptable for internal wiring.

ance wiring material having rubber, neoprene, or thermoplastic insulation v
the jacket of Types SJ, SJO, SJTO, ©@r SJT cord, with an insulation thicknesg
O mm) for 18 — 16 AWG (0.82 — 1.3% mm?), and 5/64 inch (1.93 mm) for 14 — 1
cceptable for internal wiring undér’'the conditions described in 24.2.6.

bllel-conductor appliance wiring material of the integral type shall not be rippe
m) unless the minimum wall thickness of the conductor insulation after ripp

nd is within a separate metal enclosure, the length of rip is not limited.
o

viring~and connections between separate sections of a blower assembly sha
pxcept that a flexible cord may be employed for external interconnections,

such as Types
ypes TF, TFF,

, HSO, §, SJ,

0.8 mm) thick
inch (1.6 mm)

vith properties
not less than
0 AWG (2.08-

d more than 3
ing is at least

47 mm) thick. If thematerial has conductor insulation not less than 0.028 ipch (0.71 mm)

| be protected
or for internal

connections t

2422

vicing.

Internal wiring that is exposed through an opening in the enclosure of a fireplace accessory is

considered to be protected as required in 24.2.1 if, when judged as though it were film-coated wire, the
wiring complies with the requirements in 19.3.1 — 19.3.5. Internal wiring within an enclosure is acceptable,
even though it can be touched with the probe, if it is protected or guarded so that it cannot be grasped or
hooked in a manner that would subject the wire to stress.

24.2.3 If the wiring of a blower assembly is located so that it may be in proximity to combustible material
or may be subjected to mechanical damage, it shall be in metal-clad cable, rigid metal conduit, electrical
metallic tubing, metal raceway, or shall otherwise be protected.

24.2.4 Except as indicated in 24.2.5 — 24.2.7, wiring in a compartment through which air to or from the
heated space is circulated shall be in metal-clad cable, rigid metal conduit, flexible metal conduit, electrical
metallic tubing, metal raceway, or shall otherwise be protected.
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24.2.5 Lengths not exceeding 4 inches (102 mm), except as noted in 24.2.6, of unenclosed wiring of the
types mentioned in 24.1.5, 24.1.6, and 24.1.8, or equivalent, may be employed if they are enclosed within
the product enclosure and if they are supported to prevent damage from air movement.

24.2.6 Flexible cords, Types SJO, SJT, SJTO, SO, ST, STO, or SPT-3, or equivalent appliance wiring
material, see 24.1.9, without limitation on length, may be employed when protected as described in 24.2.5.

24.2.7 Neoprene or thermoplastic insulated appliance wiring material having 1/32 inch (0.79 mm) thick
minimum conductor insulation need not be provided with protective enclosures or additional insulation as
indicated in 24.2.4, if all of the following conditions are met:

a) Wiring is not subject to movement by air or vibration.

b) Indijidual leads are bunched together to form a cable to the degree practicable-
c) Wirimg is secured to fixed panels or other surfaces at frequent intervals tg provide proper routing
and to reduce the likelihood of hooking of slack during routine service, such‘as replaging air filters,
oiling n’[otors, replacing fuses, adjusting the settings of controls, and the like.
d) Wiring is located in a compartment which is provided with a complete base pan or gimilar bottom
closurg.
e) Wiring cannot be contacted through openings in the outer.enclosure or cabinet when evaluated
in accgrdance with 19.3.1 — 19.3.5.

24.2.8 Wiring shall be protected from sharp edges (incldding male screw threads), burrs| fins, moving

parts, and otHer features that might abrade the insulation on conductors. Clamping mea
smooth, rounded surfaces.

2429 A hol
insulated wirep pass, shall be provided with-a smooth, rounded bushing or shall have sm
surfaces upon which the wires may_ beafr, to prevent abrasion of the insulation. Bush
fabricated from materials such as ceramic, phenolic, cold molded composition or fiber. A flex
for external interconnection as méntioned in 24.2.1 shall be provided with bushings and

accordance with 24.2.11 — 24.214 unless the construction protects the cord from stress or nj

24.2.10 Insulated wires may be bunched and passed through a single opening in a metal
enclosure of alblower assembly.

24211 Strain relief shall be provided to prevent a mechanical stress on a flexible co

ns shall have

in a sheet metal wall within the overall enclosure of a blower assembly, through which

pboth, rounded
ngs shall be
ble cord used
strain relief in
otion.

vall within the

d from being

transmitted to kerminals or splices.

24.2.12 Means shall be provided to prevent the flexible cord or lead from being pushed into the

enclosure through the cord-entry hole when such displacement results in:
a) Stress being transmitted to terminals, splices, or other internal wiring;
b) Live uninsulated parts being contacted;
¢) Reducing the spacings within the enclosure;

d) The cord being subjected to damage from moving parts or to temperatures gr
temperature rating, when moved inward; or

eater than its

e) Subjecting the supply cord, lead, or other internal connections or components to mechanical

damage.
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To determine compliance, the supply cord or lead shall be tested in accordance with Section 42, Push-
Back Relief Test.

24.2.13 At a point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,
there shall be a bushing or the equivalent secured in place, and the bushing shall have a smooth, rounded
surface against which the cord may bear. The heat and moisture-resistant properties of the bushing
material shall be acceptable for the particular application.

24.2.14 A smoothly rounded hole in the wall or barrier is acceptable in lieu of a separate bushing.

24.2.15 A splice or connection shall be mechanically secure. A soldered connection shall be made
mechanically secure before being soldered.

24.2.16 A splice shall be located within the product enclosure. It shall be secured to-a.fixed member or
located in a geparate enclosure if it is subject to flexing, motion, or vibration due to,air movement or is
likely to be m@ved during service operations, such as replacing fuses or oiling mofors.

24.217 A splice shall be provided with electrical insulation equivalent Mo that of the| conductors if
permanence pf spacing between the splice and other metal parts is<¢not”inherent in the construction.
Thermoplasti¢ tape wrapped over the sharp ends of the wires is not acceptable.

24.2.18 The means of connecting stranded internal wiring to“a wire binding screw shall[prevent loose
strands of wirg from contacting:

a) Othgr live parts that are not always of the same.pdlarity as the wire; and

b) Dedd metal parts. This may be accomplished by use of pressure terminal connegtors, soldering
lugs, drimped eyelets, soldering all strands of the wire, or other similar means.

24.2.19 A splicing device such as a pressure-type wire connector may be employed if it complies with UL
486A-486B.

24.2.20 A qtiick-connecting assembly shall form a secure electrical connection, such as by detents in the
mating parts| and shall be able' to carry the current involved. Securement of connedtions may be
determined by engagement/disengagement tests as specified in UL 310.

25 Separation of Circuits

25.1 Unless| provided with insulation rated for the highest voltage involved, insulated |conductors of
different circuits;that is_internal wiring including wires in a wiring compartment,shall be deparated from
each other by barriers or shall be physically segregated, and shall be separated or segregated from
uninsulated live parts connected to different circuits.

25.2 Segregation of insulated conductors may be accomplished by clamping, routing or other means to
provide for separation from insulated or uninsulated live parts of a different circuit.

25.3 Field-installed conductors of any circuit shall be segregated or separated by barriers from field-
installed and factory-installed conductors connected to any other circuit, unless the conductors of both
circuits are insulated for the maximum voltage of either circuit.

25.4 Except at wiring terminals, field-installed conductors of a high-voltage circuit or a low-voltage circuit
with Class 1 NFPA 70 wiring shall be segregated or separated by barriers:

a) From uninsulated live parts connected to a different circuit; and
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b) From any uninsulated live parts of electrical components, such as a motor overload protective
device, or other protective device, where short-circuiting or grounding may result in impaired
operation of the fireplace accessory.

25.5 Field-installed conductors of a low-voltage circuit with Class 2 NFPA 70 wiring shall be segregated
or separated by barriers as follows:

a) From uninsulated live parts connected to a high-voltage circuit; and

b) From wiring terminals and any other uninsulated live parts of low-voltage electrical components,
such as a motor overload protective device, or other protective device, where short-circuiting or
grounding may result in operation of the fireplace accessory that increases the risk of fire or electric

shock.

25.6 If a bar
or of arigid ins

26 Bonding

26.1 Expose

ulating material secured in place.
for Grounding

d or accessible noncurrent-carrying metal parts that may-become energized

be contacted by the user or by service personnel during service opefations that are likely to

while the equi
ground.

26.2 Except
and mounting
like, are to be

26.3 The foll

a) Adh

bment is energized shall be electrically connected to the point of connection of

bs indicated in 26.3, uninsulated metal partsof cabinets, electrical enclosures,
brackets, controller mounting brackets, eapacitors and other electrical comp
ponded for grounding if they may be cofitacted by the user or service person.

bwing metal parts as described.below need not be grounded:

bsive-attached metal-foil markings, screws, handles, or the like, located on

encloslires or cabinets and isolated from electrical components or wiring by grounded

b) Isolg

ted metal parts, such'as magnet frames and armatures, small assembly scre

that ar¢ separated from wiring and uninsulated live parts.

c) Pan

bls and covers that do not enclose uninsulated live parts if insulated parts 2

separa

ed from-thie panel or cover.

d) Panklssand covers that are insulated from electrical components and wiring by
insulating.barrier of vulcanized fiber, varnished cloth, phenolic composition, or similz

ier is used to provide separation between the wiring of different circuitsi. it 'shall be of metal

and that may
be performed
an equipment

motor frames
bnents, or the

he outside of
metal parts.

vs, or the like,

nd wiring are

an attached
r material not

less than 1/32 inch (0.8 mm) thick.

26.4

If a component, such as a switch, is likely to become separated from its intended grounding means

during testing or adjustment while the equipment is energized, it shall be provided with a grounding

conductor not

26.5 Splices

requiring removal for such service.

shall not be employed in wire conductors used for bonding.

26.6 Metal-to-metal hinge bearing members may be considered as a means for bonding a door for
grounding.

26.7 A separate bonding conductor shall be of material rated for use as an electrical conductor. Ferrous
metal parts in the grounding path shall be protected against corrosion by enameling, galvanizing, plating,
or equivalent means. A separate bonding conductor or strap shall:
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a) Be protected from mechanical damage, such as by being located within the confines of the outer

enclosure or frame, and

b) Not be secured by a removable fastener used for any purpose other than bonding for grounding,
unless the bonding conductor is unlikely to be omitted after removal and replacement of the

fastener.

26.8 The bonding shall be by a positive means, such as by clamping, riveting, bolted or screwed
connection, or by welding, soldering, or brazing with materials having a softening or melting point greater
than 454 °C (850 °F). The bonding connection shall penetrate nonconductive coatings, such as paint or
vitreous enamel. Bonding around a resilient mount shall not depend on the clamping action of rubber or
similar material, except as indicated in 26.10.

26.9 A bolted or screwed connection that incorporates a star washer or serrations under lhe screwhead
is acceptable [for penetrating nonconductive coatings where required for compliance with'the¢ requirements

in 26.8.

26.10 A connection that depends upon the clamping action exerted by.rubber or similar materials is

acceptable if

t complies with the requirements in 26.12 under any degree. of compression
variable clamping device, and if the results are acceptable after expesure to the effects

permitted by a
of oil, grease,

moisture, and thermal degradation likely to occur in service. The effect of assembling and disassembling

such a clamping device for maintenance purposes is to be considered with respect to the li

clamping device being reassembled in its intended position.

26.11

shall engage the metal.

26.12
conductor is

If bonding depends on screw threads, two or mare screws or two full threads of

elihood of the

h single screw

If the|adequacy of a bonding connection‘cannot be determined by examination, ¢r if a bonding
smaller than required by 26.13 <26.15, it shall be considered acceptable if the connecting

means does Mot open while carrying for 2.minutes a current equal to twice the rating of the branch circuit
overcurrent device required to protect the .equipment.

26.13 The sjze of a conductor oristrap employed to bond an electrical enclosure or motor frame shall be

based on the|

rating of the brafneh circuit overcurrent device to which the equipment will

be connected.

Except as ind|cated in 26.12(the size of the conductor or strap shall be in accordance with Table 26.1.

Table 26.1
Bonding Wire Conductor Size

Size of bonding conductor”
Rating of oyercurrent Copper wire Aluminum wire
device,
amperes AWG (mm?) AWG (mm?)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8 (8.4)

@ Or equivalent cross-sectional area.

26.14 A bonding conductor to a component or electrical enclosure is not required to be larger than the
size of the conductors supplying power to the component or components within the enclosure.

26.15 All exposed dead metal parts that may become energized shall be electrically connected to the
bonding conductor of the power supply cord(s).
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26.16 The grounding conductor of a power supply cord shall be attached to the grounding blade of an
attachment plug of the grounding type and shall be connected within the confines of the frame or
enclosure of the blower assembly by means of a screw not likely to be removed during ordinary servicing
not involving the power supply cord. The grounding conductor shall be arranged so that an external pull on
the power supply cord will not transmit stress to the grounding connection on the frame or enclosure
before the high-voltage connections are broken.

27 Capacitors

27.1 A motor starting or running capacitor shall be housed within an enclosure or container to reduce the

risk of:

a) Mec

b) The

The container

having a thickmess of 0.020 inch (0.51 mm).

Exception: Th
0.020 inch (0
enclosure of tH

27.2 If the cq
and shall be p
reduce the ris
less than 1/32

27.3 A capa
against expuls
requirements

used. See Shq

Exception: If t
winding, the ¢
but not less t
component(s)

Nanical damage ol the plates; and

emission of flame or molten material resulting from malfunctioning of theCapac

shall be of metal providing the strength and protection not less thah that of 4

e individual container of a capacitor may be of sheet metal having a thickn
51 mm) or may be of material other than metal if ¢the capacitor is moun
e blower assembly or within an enclosure that housés other parts of the blowe

ntainer of an electrolytic capacitor is metal, the.container shall be considered
rovided with moisture-resistant electrical insdlation to isolate it from dead met

of a person contacting it during servicing operations. The insulating materi
inch (0.8 mm) thick.

Litor employing a liquid dielectriccmedium more combustible than askarel shal
ion of the dielectric medium when tested in accordance with the applicable
bf this standard, including.faulted overcurrent conditions based on the circuif
rt-Circuit Test, Section 43.

e available faultCurrent is limited by other components in the circuit, such as
bpacitor may bé tested using a fault current less than the test current specified
nan the current established by dividing the circuit voltage by the impedancy

28 Insulatin

F Material

itor.

ncoated steel

ess less than
ed within the
 assembly.

as a live part
| parts and to
| shall be not

be protected
performance
in which it is

a motor start
in Table 42.1,
b of the other

28.1
material.

Material for the mounting of uninsulated live parts shall be porcelain, phenolic composition or like

28.2 Vulcanized fiber may be used for insulating bushings, washers, separators, and barriers, but not as
the sole support for uninsulated live parts where shrinkage, current leakage, or warpage may introduce a
risk of electric shock. Plastic materials may be acceptable for the sole support of uninsulated live parts if
found to have adequate mechanical strength and rigidity, resistance to heat, resistance to flame
propagation, dielectric withstand, and other factors involved with conditions of actual service. All of these
factors are to be considered with respect to thermal aging.

29 Motors and Motor Overcurrent (Overload) Protection

29.1 All motors shall be protected by self-impedance, an integral thermal protector, overcurrent
protective devices, or by combinations thereof.
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29.2 Overcurrent protective devices as referred to in 29.1 are to be considered as those complying with
the requirements in NFPA 70 as follows:

a) A separate overcurrent device responsive to motor current and rated or selected to trip at no

more t

han the following percent of the motor full-load current rating:
1) Motors with a marked service factor not less than 1.15 - 125 %
2) Motors with a marked temperature rise not over 40 °C — 125 %

3) All other motors — 115 %

Each winding of a multispeed motor is to be considered separately and the motor is to be protected

atall g

b) If
standz
higher
curren

29.3 Aninte

29.4 Separg
assembled ag
fireplace accq
such interrup
shock.

29.5 Motors
determined tq
protective de
of intended us

29.6 Impedd

eeds.

rd sizes or ratings of fuses or magnetic or thermal overload protective dey
size of rating may be used, but not higher than the following percent of
t rating:

1) Motors with a marked service factor not less than 1.15 <140 %
2) Motors with a marked temperature rise not over 40.°C — 140 %

3) All other motors — 130 %
gral thermal protective device shall comply with UL 1004-3.

te overcurrent devices, except when ifncluded as part of a magnetic motor con
part of the blower assembly, and-shall be readily identifiable as such after a
ssory. Such protection shall netlinclude means for manually interrupting the
ion may allow operation of the blower assembly that increases the risk of

such as direct-drive fan motors, that are not normally subjected to overload
be protected adainst overheating due to locked-rotor current by a thermal
ice are acceptable provided it is determined that the motor will not overheat ur
e.

nce protected motors shall comply with UL 1004-2.

29.7 Fuses

he values specified for motor running overcurrent protection do nof corréspond to the

ices, the next
motor full-load

troller, shall be
5sembly to the
motor circuit if
fire or electric

s and that are
or overcurrent
der conditions

shall not be used as maotor overload prnfnr‘fi\m devices unless the maotor

protected by the largest size fuse which can be inserted in the fuseholder.

29.8 Afano

r blower motor shall be constructed for continuous duty.

is acceptably

29.9 Motors having openings in the enclosure or frame shall be installed or shielded to reduce the risk of
particles falling out of the motor onto combustible material located within or under the assembly.

29.10 The requirement in 29.9 will necessitate the use of a barrier of noncombustible material under an
open type motor unless one of the following apply:

a) The structural parts of the motor of the blower assembly, such as the bottom closure, provide the

equiva

lent of such a barrier.


https://ulnorm.com/api/?name=UL 907 2024.pdf

58 UL 907 SEPTEMBER 4, 2024

b) The motor overload protection device provided with a single-phase motor is such that no burning
insulation or molten material falls to the surface that supports the blower assembly when the motor
is energized under each of the following fault conditions, as applicable to the particular type of
motor:

1) Open main winding;
2) Open starting winding;
3) Starting switch short-circuited; and

4) Capacitor shorted, permanent split capacitor type motor.

¢) The[motor 1S provided with a thermal motor protector (a protective device that Is sensitive to
tempernature and current) that will prevent the temperature of the motor windings“from becoming
higher [than 125 °C (257 °F) under the maximum load under which the motor will run without
causing the protector to cycle and from becoming higher than 150 °C (302/F)"Wwith the rotor of the
motor Ipcked. See Stalled Motor Test, Section 33.

d) The motor complies with the requirements for impedance-protected motors, and the temperature
of the motor winding does not exceed 150 °C during the first 72 hours of operation w(th the rotor of
the mojor locked. See Stalled Motor Test, Section 33.

29.11 The barrier mentioned in 29.10 shall be horizontal, shalkbe located as indicated in Figure 29.1,
and shall havg an area not less than that described in that illustration. Openings for drainade, ventilation,
and the like, may be employed in the barrier, provided that*such openings do not permit molten metal,
burning insulation, or the like, to fall on combustible matéfial.
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Figure 29.1

Location and Extent of Barrier

EH1T0A

A — Motor winding to be shielded by barrier. This is to consist of the entire motor winding if it is not otherwise shielded, and is to
consist of the unshielded portion of a motor winding which is partially shielded by the motor enclosure or equivalent.

B — Projection of outline of motor winding on horizontal plane.

C — Inclined line which traces out minimum area of the barrier. When moving, the line is to be always:
1) Tangent to the motor winding;

2) 5 degrees from the vertical; and

3) So oriented that they are traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area is to be that included inside the line of intersection traced out by the
inclined line C and the horizontal plane of the barrier.
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30 Switches and Controllers

30.1 A switch or controller shall have a current, frequency, and voltage rating not less than that of the
load that it controls when the blower is operated while connected to a supply circuit of rated voltage. The
effects of the output waveform of motor speed controllers shall not cause harmful effects on the motor
during all conditions of intended and unintended motor operation.

30.2 A switch subjected to a temperature higher than 65 °C (149 °F) is to be evaluated with respect to
the temperature limitations of the materials employed.

30.3 If a blower assembly is intended to be connected to the conductor identified as the grounded
conductor of a power supply circuit, a lampholder with a screw shell base shall be wired so that the screw
shell will be cdnnected to that conductor.

30.4 A plug fuseholder in a blower assembly intended to be connected to a 120,V 0r 120/240 V, three-
wire circuit shall be wired in an ungrounded conductor with the screw shell conneeted towardp the load.

30.5 A singlg-pole switching device shall not be connected to the grounded.cenductor.

30.6 A switch shall be located or protected so that it will not be subjected to mechanical [damage from
items such as Jogs and the like.

30.7 When g switching device having a marked "off" position or equivalent is open, the device shall
disconnect all ungrounded conductors of the power supply circuit.

31 Transformers

31.1 A powgr transformer shall have a secondary rating not less than the connected logd, except the
load may be greater than the marked rating if the temperature of the transformer does npt exceed the
maximum acceptable temperature during.the Temperature Test — Electrical Components, Segtion 36.

31.2 A powef transformer that supplies a motor load shall not cause a risk of fire if the motor locks or fails
to start. A pgwer transformer /s considered to comply with this requirement if the primary circuit is
protected by gn overcurrent déyice rated or set at not more than 250 % of the full-load primary current of
the transformqr.

31.3 A transiormerthat furnishes power to a low-voltage circuit shall be of the two-coil insulpted type.

32 Spacing

32.1 The spacing between field wiring terminals of opposite polarity, and between a wiring terminal and
any other uninsulated metal part (dead or live) not of the same polarity, shall be not less than that specified
in Table 32.1. See 22.1.2. See Figure 32.1.

Exception: The spacing requirements in Table 32.1 do not apply to the inherent spacings of a component
of a blower assembly, such as a switch. Such spacings shall comply with the requirements for the
component in question.
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