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UL Standard for Safety for Electric Fans, UL 507
Tenth Edition, Dated November 9, 2017
Summary of Topics

The revisions for ANSI/UL 507 dated August 22, 2024 include the following changes in
requirements:

- UL 507 Standard Changes for Electric Fans - Unattended Fans in Cleanrooms: 2.2.8A and
178.1;

— Clatification of Requirements for Unattended Area Fans Provided with Low Vo]tage
Component Fans: 178.1;

— Clarification of 179A.1.4 for Fan Motors Provided with Primary Protéction Deviges Other
Than|Thermal Cutoff;

— DIY|Air Cleaning Portable Air-Circulating Fans: 84.6;
— Clarification to Paragraph 16.3, Loading Conditions;

— Addition of UL 2595 as an Alternative to UL 2054 for Battery Operation: 215.1, §ections 226
and 227, and Table 227.1;

- Addition of Requirements for Class 2 Low Voltage Ceiling Insert Fan: 2.2.88 and Sections
228, 229, 230, and 231;

— Editorial Revisions of Paragraphs 126.1 and 166.1.2;

- Clatification of Sample Requirements for Impedance Protected Motors Providdd with a
Secohdary Protection: 179A.1.1, 179A.1.3, 179A.1.6, and 179A.2.1;

- Reyvisions Based onjLatest Version of UL 4200A: Section 38 and 38.1; and

— Addition of Requirements for Automatic Starting Device for Rangehoods: 113.14

Text that had been changed in any manner or impacted by ULSE's electronic publishing system is marked
with a vertical'line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
May 10, 2024.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means. electronic, mechanical photocopying, recording, or otherwise
without prior permission of ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
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possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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This ANSI/UL Standard for Safety consists of the Tenth edition including revision
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ANSI) occurred on August\22, 2024. ANSI approval for a standard does ng
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L]
-
—

he Department of Defense (DoD) has adopted UL 507 on February 5, 1993. Th
ublication of revised pages or a new edition of this Standard will not invalidate th
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omments,or proposals for revisions on any part of the Standard may bg
ubmitted to ULSE at any time. Proposals should be submitted via a Proposal
equest in the Collaborative Standards Development System (CSDS) at
ttps://csds.ul.com.

Our Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor
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PART 1 - ALL FANS
INTRODUCTION
1 Scope

1.1 These requirements cover:
a) Fans and blowers that circulate air, such as desk, ceiling-suspended, and hassock fans;

b) Fans and blowers that ventilate air, such as attic, whole-house window, through wall, and direct
discharge fans:

c) DL{cted fans and blowers that exhaust air to the outside of a building structure] such as in-line,
wall insert and ceiling insert fans;

d) Dryer type fans used for drying carpets or floors;
e) Cdmmercial display blowers;
f) Evaporative coolers;

g) Evpporative cooler replacement pumps;

h) Aif-filtering appliances;

i) Component fans;

j) Low voltage component fans;

k) Residential cooking area fans, such as rangehoods and downdrafts;
I) Hapd dryers without heater; and

m) Recirculating and blending units except as noted in 1.2(h).

These prodycts are rated 600_volts or less and are intended to be employed in accordance with the
National Elegtrical Code, ANSI/NFPA 70.

1.2 These requirements do not cover:

a) Aif heaters incorporating fans, heating-ventilating units, or blowers comprising chponents of
such pquipment as furnaces, mechanical-refrigeration equipment, or air conditioners;

b) Fusible links, and the like, provided to disconnect a fan or close shutters in the event of fire;
¢) Fans for use in cooking areas when the fan is intended for other than household use;

d) Fans intended to be used in hazardous locations as defined in the National Electrical Code,
ANSI/NFPA 70;

e) Fans intended to be installed over solvents or chemically flammable liquids or vapors:
f) Fans located in chemically corrosive environments;
g) Humidifiers;

h) Fans intended to move heated or conditioned air;
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i) Heated hand dryers;
j) lonizers, products with ionization features, or electrostatic air cleaners;

k) Household or commercial blowers or inflators intended for use with inflatable bouncing toys or
similar children's products.

[) Microwaves, ventilating or otherwise;
m) Ducted or non-ducted heat recovery ventilators;

n) Deodorizers and air fresheners.

2 Glossar)J
2.1 General

211 For the purpose of this standard the following definitions apply. The'types of appliances are
arranged in glphabetical order under the heading Product Terms. Other terms/not related to| the types of
products are| defined in alphabetical order under the heading Additional Terms. Also, seq appropriate
sections of thie Standard for specific fan types not defined in this section.

2.2 Productterms

221 AIR-FILTERING APPLIANCE - An appliance consisting of an air-circulating fan and 3 mechanical
filter.

2.22 AIR DEODORIZER - An appliance that hds; a fan and is intended to treat the air iph a relatively
small area by the dispersal of chemicals. A mechanical filter may be employed.

2.2.3 AIR FRESHENER- An appliance that has a fan and is intended to scent the air in a re|atively small
area by the dispersal of chemicals. A mechanical filter may be employed.

224 ATTIG FAN - A fan mounted on a building's roof or gable used to vent air out from the attic to the
exterior of the building. Exhaust of the fan is typically capped with a dome lid or behind louvres to prevent
exposure to weather.

2.2.5 BLADE - A component of an impeller or an individua! "paddle” of a ceiling-suspended {an.

226 BOX AN A portable fan sometlmes referred to as a "suitcase" fan Thls product fonsists of a
front and back—g SQU3 th width and
height dimensions each measurlng greater than 16 mches The fan is typtcally desrgned to be placed on
the floor or desk during operation, but may be provided with hardware for window mounting.

2.2.7 CEILING INSERT FAN/LIGHT COMBINATION — An appliance consisting of a fan and a light which
is installed through a hole in the ceiling surface.

2.2.8 CEILING-SUSPENDED FAN - A fan intended to be mounted to a ceiling outlet box or ceiling
building structure, and has blades which rotate below the ceiling. Popularly called a "paddie” fan.

228A CLEANROOM FAN FILTER UNIT - (FFU) is a device used in cleanroom environments and
controlled environments such as laboratories, manufacturing facilities, and healthcare settings. Its primary
purpose is to provide high-efficiency particulate air (HEPA) or ultra-low penetration air (ULPA) filtration to
maintain a clean environment by removing airbome contaminants like dust, particles, bacteria, and other
contaminants.
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22.8B CLASS 2LOW VOLTAGE CEILING INSERT FAN —A low voltage ceiling insert fan with or without
a light intended to be used in Class 2 power-limited circuits of building in accordance with Article 725 of the
National Electrical Code, NFPA 70, and rated a maximum of 30 V rms (42.2 V peak) or 60 V dc. It does not
include a ceiling insert fan which is provided with integrated Class 2 power units.

2.2.9 DESKFAN — A fan intended for use on a desk or table. Some desk fans are provided with keyhole
slots for wall mounting.

22.10 DOWN-DRAFT FAN - A fan intended for installation adjacent to a grill or stove top, and that
draws smoke down into an exhaust duct.

2211 DR =

i recirculating
pump(s), intgnded to periodically purge the reservoir of mineral laden water.

22.12 EVAPORATIVE COOLER (also referred to a swamp cooler or desert cooler) < An appliance used
to lower the [temperature and increase the humidity of air by using latent heat efyvaporization, changing
liquid water o water vapor. The evaporative cooler unit uses a fan to draw air through a wetted membrane,
or pad, whig¢h provides a large surface area for the evaporation of water'into the air. This appliance
incorporates| a fan, filter, or heater, or all of these components. Some evaporative coolers hpve provision
for connectign to a duct.

2.2.13 FLQOR INSERT FAN - An intake or exhaust fan installed. in a raised floor.

2.2.14 HAS$SOCK FAN — A floor support fan resembling a foot rest.

2215 COMMERCIAL DISPLAY BLOWER - Blower intended for use with commerfcial displays
possessing an outlet intended to be exposed to normal atmosphere.

22.16 IMPELLER - An assembly of blades ‘about an integral hub.

22.17 THROUGH-WALL FAN - A fanyinstalled through the wall or other structure and intended to draw
air from the gutside or exhaust airfrom the inside.

22.18 LOW VOLTAGE COMPONENT FAN — A component fan intended to be used in isolated
secondary circuits and rated.a maximum of 30 Vrms (42.2 V peak) or 60 V dc.

22.19 OUTER SHELL - A continuous casing which collects the air and guides the air stjeam towards
the duct system ofithe building in case of exhaust installation, or towards the point(s) where the cleaned air
is discharged backK into the room in case of recirculating installation.

Note: The airintake and the air discharge are not considered as openings inthe outer shell.

2220 PORTABLE APPLIANCE — A cord-connected appliance capable of being easily moved by hand
from place to place (in normal use).

22.20.1 PRIMARY PROTECTION - A protector that does operate during the Locked Rotor (abnormal
operation) Test of Section 50.

2221 ROOM-TO-ROOM FAN — An appliance that is to be installed in a sleeve through an interior wall,
andis intended to direct air fromone room to another.
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2222 SECONDARY PROTECTION (BACK-UP PROTECTION) — A thermal cutoff, manual reset
thermal protector, or supplemental-fuse overcurrent protection provided as part of a motor or fan assembly
that does not operate during the Locked Rotor Test of Section 50.

2.2.23 STATIONARY APPLIANCE - A cord-connected appliance that is intended to be fastened in place
or located in a dedicated place.

2224 VENTILATING-HOOD-FAN SHELF - A hood fan incorporating a shelf or a compartment to
accommodate a microwave oven,

2225 WALL-INSERT FAN - An intake or exhaust fan permanently attached in a wall without a sleeve.

2226 WHQLE HOUSE FAN — A fan mounted on the attic-side of a ceiling, typically centrally located in a
hallway. The fan is usually concealed behind a ceiling grill that opens and closes automatically. The fan is
used to cool| an entire house by drawing cooler outside air through open windews-in th¢ house and
exhausting tHe hot room air through the attic to the building exterior.

2.2.27 WINDOW-MOUNTED FAN — A window fan or a box fan intended for'installation in a Window.

2.3 Additional terms

2.3.1 AIR OISTRIBUTION SYSTEM — For the purpose of determining smoke developed 1equirements
for non-metallic enclosures and other parts of appliances covered by this Standard, an ak distribution
system is defined as a continuous passageway for the transmission of air that does not vent directly to the
outdoors. For example, a building having several fans inter-connected with air ducts before Venting to the
outdoors.

2.3.2 APPLJANCE COUPLER - A single-outlet, female contact device that is attached to alflexible cord
as part of a detachable power supply cord to beconnected to an inlet.

2.3.3 ASKAREL - A generic term fof ajgroup of nonflammable synthetic chlorinated hydrogarbons used
as electrical insulating media. Askarels of various compositional types are used. Under arcing conditions
the gases prpduced, while consisting predominantly of noncombustible hydrogen chloride,| can include
varying amoynts of combustible_gases depending upon the askarel type.

2.3.4 BRANCH CIRCUIT,'INDIVIDUAL - A branch circuit that supplies only one utilization equipment.

2.3.5 CABINET =That part of a unit that encloses insulated wiring, electrical enclosures, moving parts,
motors, or enclosed electrical parts.

2.3.6 CONVENIENCE RECEPTACLE - Receptacle intended for the connection of an independent
appliance or product.

2.3.7 COOKING AREA - An area in close proximity (as defined in Figure 80.1) to a stove, range, or
oven, where fumes, grease laden air, or the like may be present.

2.37A DUCT-CONNECTION ADAPTOR — An assembly for the transition between the integral duct-
connection fitting of fans for use in cooking areas and the ductwork of the building, often provided to
accommodate different size or shape duct configurations.

2.3.8 ELECTRONICALLY PROTECTED MOTOR - A motor that relies upon an electronic circuit to
prevent overheating of the motor. The motor is defined as the combination of the motor coil and the
associated control and/or power supply that is required for proper motor operation.
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2.39 ENCLOSURE - That part of the product that:

a) Renders inaccessible all or any parts of the fan that present a risk of electric shock or injury to
persons due to total or partial collapse with a resulting reduction of spacings, loosening or
displacement of parts, or other serious defects; or

b) Retards propagation of flame initiated by electrical disturbances occurring within.

2.3.10 INLET - A male contact device thatis mounted on a fan to provide an integral blade configuration
for the connection of an appliance coupler.

23.10A INTEGRAL DUCT-CONNECTION FITTING — The part of a fan for use in cooking areas that
provides tra’t\sition between the outer shell and ductwork of the building. It can be part of.the assembled
appliance when it leaves factory, or shipped disassembled from the appliance.

2.3.11 MOUNTING MEANS - Hardware to mount the fan to the building structure or to an opitlet box.

2.3.12 OPERATING CONTROL - A device or circuit, the operation of which, starts or fegulates the
appliance during normal operation.

Note: Example$ of operating controls include motor conirols not relied upon for.overtemperature protection ugder normal and
abnormal operating conditions.

2.3.13 OTHER SPACE USED FOR ENVIRONMENTAL AIR > 'Space used for environmentgl air-handling
purposes other than ducts and plenums. It does not include habitable rooms or areas of puildings, the
prime purpope of which is not air handling. The spacée over a hung ceiling used for envifonmental air
handling purposes is an example of the type of other space to which this section applies.

2.314 OUTLET BOX - As used in this standard, the term "outlet box™ includes an outiet box or any other
supporting slystem, usually field supplied, intended to enclose splices and wiring devices of to support a
fan.

2.3.15 PROTECTIVE CONTROL =. A device or circuit, the operation of which is intended to prevent a
hazardous situation during abnormal operation of the machine or equipment.

2.3.16 RISK OF ELECTRIC SHOCK - Arisk of electric shock exists at any part when:

a) The potential‘between the part and earth ground or any other accessible partis mgre than 30 V
rms (#2.4 \l.peak); and

b) The\continuous current flow through a 1500 ohm resistor connected across [the potential
exceeds 0.5 mA,

2.3.17 SINGLE-OPERATION DEVICE - A device that incorporates a bimetal that is calibrated to open
the motor circuit upon reaching a certain temperature and is resettable only by cooling to minus 35°C
(minus 31°F), or lower.

2.3.18 SPECIAL-USE RECEPTACLE - Receptacle intended for the connection of a specific component
of the end-product appliance.

2.3.19 TOTALLY ENCLOSED MOTOR - A motor that is enclosed to prevent the free exchange of air
between the inside and outside of the enclosure for windings but not sufficiently enclosed to be airtight.
Drainholes are acceptable.
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2.3.20 USABLE NORMAL CONDITION — Operation in excess of 25 rpm for ceiling suspended fans and
operation at 10% or greater of measured as-received high speed rpms for all other fans, excluding fans for
use in unattended areas.

Exception No. 1: An increase in volume or change in pitch of noise emitted from the fan is considered to
signify an abnormal condition.

Exception No. 2: Operation of a motor thermal protector prior to temperature stabilization is considered to
signify an abnormal condition.

2321 USER S

ERVICING - Any form of servicing, such as routine cleaning and replacement of a fuse or
a lamp, thatis Sonfe er-thanthose-trained-to-maintain

2.3.22 VEN
differential.

[TURI — A constricting throat in the air passage of an appliance which-causes a pressure

3 Units of Measurement

3.1 Values ptated without parentheses are the requirement. Values in-parentheses are explanatory or

approximate

3.2 Unless
square (rms)

4 Undated

41

Any undg

nformation.

ndicated otherwise, all voltage and current values mentioned in this standard afe root mean

References

ated reference to a code or standardappearing in the requirements of this stanfard shall be

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

5 Applicatipn of Requirements

ndard is comprised of two parts. Part 1 consists of requirements that are to be ppplied to all
red by UL 507 ,unless otherwise specified. Part 2 consists of requirementq for specific
product types. These requirements supplement or modify the requirements in Part 1. For ¢ach product
type, the requirements unigue to that construction are presented in the same format as |Part 1 (with
headings for construction, performance, marking, and the like). A product’s construction and intended use
may result in) the application of more than one set of requirements in Part 2. (For example: a ceiling-
suspended fgn intended for use in an agricultural environment shall comply with the requirements in Part
1, the requirements’ for ceiling-suspended fans in Part 2, and the requirements for fans used ih agricultural
buildings in Part=2-

5.2 With respect to the text in this Standard, a requirement that applies only to a specific type of
appliance, such as an evaporative cooler or an air-filtering appliance, is so identified by a specific
reference in that requirement to the type involved. Absence of such specific reference, or use of the term
"appliance” or "fan”, indicates that the requirement applies to all appliances covered by this Standard
unless the context indicates otherwise.

5.3 A household canopy- or hood-type unit, the electrical components of which are complete except for a
fan or blower, may be investigated under the applicable requirements in this standard to determine
whether the unit is acceptable for use with cooking equipment. A household wall- or ceiling-insert fan that
is intended for use with such a separate hood may also be investigated to determine whether it is
acceptable for use with cooking equipment. See 80.5.1 and 112.1.
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5.4 A combination fan and light combination or a ceiling-suspended fan light kit shall comply with the
applicable requirements of this standard and with the applicable requirements in the Standard for
Luminaires. UL 1598.

5.5 An evaporative cooler that incorporates a heating element is investigated in accordance with the
applicable requirements of this standard and with the applicable requirements for electric space-heating

equipment.

CONSTRUCTION

6 Components

6.1 General

6.1.1 A component of a product covered by this standard shall:

a) Cagmply with the requirements for that component as indicated in 6:2 — 6.10 or the individual

com

nent section;

b) Be|used in accordance with its rating(s) established for the inténded conditions of uge;

¢) Belused within its established use limitations or conditions.of acceptability;

Note — Specific|components are incomplete in consiruciion features or restricted in perfermance capabilities. Such|components are

. 1: Alamp is not required:to.comply with the requirements for mercury.

only under limited conditions, such as certgin*temperatures not exceeding specified limits, and shall be used only

. 2: A component of a product covered by this standard is not required to qomply with a
onent requirement.that:

a) Inyolves a feature~or characteristic not required in the application of the component in the

prodyct, or

b) Is superseded by a requirement in this standard, or

¢) Is separately investigated when forming part of another component, provided the component is

used within its established ratings and limitations.

Exception No. 3: A component complying with a UL component standard other than those cited in 6.2 —
6.10 orthe individual component section is acceptable if:

a) The component also complies with the applicable component standard of 6.2 — 6.10 or the
individual component section: or

b) The

component standard:

1) Is compatible with the ampacity and overcurrent protection requirements of the National
Electrical Code, ANSI/NFPA 70, where appropriate;

2) Considers long-term thermal properties of polymeric insulating materials in accordance
with the Standard for Polymeric Materials — Long Term Property Evaluations, UL 7468, and
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3) Any use limitations of the other component standard is identified and appropriately
accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component
standard may assume user expeitise not common in household applications.

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

Exception: Where these other functions are not required for the application and not identified as part of
markings, in need not be
applied.

tructions or packaaging for the appliance the additional component standard(s)
T Lad Iy {ad od T o =

6.1.3 A conpponent not anticipated by the requirements of this standard, not specifically covered by the

component s
electric shocl
UL standard,

6.1.4 With
performance

andards of 6.2 — 6.10 or individual component sections and that invelves a po'lential risk of

, fire, or personal injury, shall be additionally investigated in accordance with t
and shall comply with 6.1.1 (b)— (d).

regard to a component being additionally investigated,-reference to con
requirements in another UL end product standard-is appropriate where t

anticipates ngprmal and abnormal use conditions consistent with the application of this standar

6.2 Attachment plugs, receptacles, connectors, and terminals

6.2.1 Attach
appliance (flg
See 6.2.9.

Exception: A

e applicable

ruction and
at standard
.

ment plugs, receptacles, appliance couplers, appliance inlets (motor attachmenit plugs), and

tiron) plugs, shall comply with the Standard for Attachment Piugs and Recepta

ftachment plugs and appliance couplers integral to cord sets or power supp

covered uncﬁr the requirements of the Standard for Cord Sets and Power-Supply Cords,UL 8

not comply

6.2.2 Quick

jth UL 498.

Lconnect terminals, both connectors and tabs, for use with one or two 22 — 10

conductors,

aving nominal‘\widths of 3.5, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187

0.250 in), intgnded for internal wiring connections in appliances. or for the field termination g
to the appliarjce, shall-comply with the Standard for Electrical Quick-Connect Terminals, UL 31

Exception:
insertion-wit

tles, UL 498.

Jy cords are
J7, and need

AWG copper

0.205, and
f conductors
0.

her.sizes of quick-connect terminals shall be investigated with respect to c

mp pull out,

rawal, temperature rise, and all tests shall be conducted in accordance with UL|310.

6.2.3 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory connection and for factory assembly to
copper or copper alloy conductors, or for factory assembly to printed wiring boards, shall comply with the
Standard for Component Connectors for Use in Data, Signal, Contro!l and Power Applications, UL 1977.
See 6.2.9.

6.24 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B.
6.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.

6.2.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings or that are intended for consumer
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connection within and between parts of electrical equipment, shall comply with the Standard for Insulated
Multi-Pole Splicing Wire Connectors, UL 2459. See 6.2.9.

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

6.2.8 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable, be
suitably rated for field wiring.

6.2.9 Female devrces (such as receptacles appllance couplers and connectors) that are intended, or
that may be tse i S ; -
the specific
coupler that|can be used to interrupt the current of a motor load shall have a suitable hors power rating
when tested |with its mating plug.

Exception: This requirement is not intended to address those connectors required by 19.17.

6.3 Boxes|and raceways

Chapter 3 of the National Electrical Code, ANSI/NFPA 70 and_that comply with the relevant UL standard
(such as the|Standard for Metallic Outlet Boxes, UL 514A, Standard for Nonmetallic Outlet Boxes, Flush-
Device Boxgs, and Covers, UL 514C, Standard for Cover, Plates for Flush-Mounted Wiring Devices, UL
514D) and 6{1 are considered to fulfill the requirements afthis Standard.

6.3.1 Electfical boxes and the associated bushings and fittings,@nd raceways, of the typei specified in

6.4 Cords,cables, and internal wiring

6.4.1 A cord set or power supply cord shalkcomply with the Standard for Cord Sets and Power Supply
Cords, UL 817.

64.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, UL 62.
Flexible cord and cables are considered to fulfill this requirement when preassembled in p cord set or
power supply cord complying-with the Standard for Cord Sets and Power Supply Cords, UL 8{17.

6.4.3 Intemal wiring composed of insulated conductors shall comply with the Standard for Appliance
Wiring Material, UL 758:

Exception No. “1+/ Insulated conductors need not comply with UL 758 if they comply WiIh one of the
following:

a) Standard for Thermoset-Insulated Wires and Cables, UL 44;
b) Standard for Thermoplastic-Insulated Wires and Cables, UL 83;
¢) Standard for Fixture Wire, UL 66; or

d) The appropriate UL standard(s) for other insulated conductor types specified in Chapter 3
(Wiring Methods and Materials) of the National Electrical Code. ANSI/NFPA 70.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or
communications) and located in a Jow-voltage circuit not involving the risk of fire or personal injury need
not comply with UL 758.
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6.5 Cordreels

6.5.1 A cord reel shall comply with the special-use cord reel requirements of the Standard for Cord
Reels, UL 355.

6.6 Lightsources and associated components
6.6.1 Lampholders and indicating lamps shall comply with the Standard for Lampholders, UL 496.

Exception: Lampholders forming part of a luminaire that complies with an appropriate UL luminaire
standard are considered to fulfill this requirement.

6.6.2 Lighting ballasts shall comply with the:
a) Stdandard for Fluorescent-Lamp Ballasts, UL 935; or
b) Standard for High-Intensity Discharge Lamp Ballasts, UL 1029.

Exception N¢. 1: Ballasts forming part of a luminaire that complies with~an appropriate {JL luminaire
standard are [considered to fulfill this requirement.

Exception Ng. 2: Ballasts for other light sources shall comply withthe appropriate UL standardi(s).

6.6.3 Light pmitting diode (LED) light sources shall comply-with the Standard for Light Eritting Diode
(LED) Equipment For Use In Lighting Products, UL 8750.

Exception N¢. 1: LED light sources forming part:of a luminaire that complies with an apjpropriate UL
luminaire stanhdard are considered to fulfill this requirement.

Exception Np. 2: Individual LED light sources mounted on printed wiring boards and |intended for
indicating putposes need not comply with UL 8750, but shall comply with the applicable requirements of
this end product standard.

6.7 Overcurrent protection

6.7.1 Fuseq shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requfrements, UL
248-1; and thje applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with YL 248-1 and
another appropriate-lJL standard for the fuse are considered to fulfill this requirement.

6.7.2 Circuit-breakers—shall-comp } o-Standa ded-Case-Circuit-Bre s—Molded-Case
Switches and Circuit-Breaker Enclosures, UL 489.

Exception: Circuit breakers used in telecommunications circuitry that comply with the Standard for Circuit
Breakers For Use in Communications Equipment, UL 489A, need not comply with UL 489.

6.7.3 Circuit breakers having integral ground fault circuit interrupter capability for protection against
electrical shock shall additionally comply with the Standard for Ground-Fault Circuit-Interrupters, UL 943.

6.7.4 Supplementary protectors shall comply with the Standard for Supplementary Protectors for Use in
Electrical Equipment, UL 1077.

6.7.5 Fusing resistors shall comply with the Standard for Fusing Resistors and Temperature-Limited
Resistors for Radio- and Television-Type Appliances, UL 1412.
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6.8 Power supplies
6.8.1 A Class 2 power supply shall comply with one of the following:

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

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

c¢) Standard for Audio/Video. Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1, that complies with the limited power source requirements (LPS)
requirements and is marked "LPS".

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

a) Standard for Power Units Other Than Class 2, UL 1012; or

b) Standard for Information Technology Equipment — Safety — Part 1: General Reqyirements, UL
6095p-1; or

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

6.9 Supplgmental insulation, insulating bushings, andassembly aids

6.9.1 The fequirements for supplemental insulation<(e.g. tape, sleeving or tubing) are ot specified
unless the insulation or device is required to fulfill a requirement of this standard. In such casgs:

a) Ingulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylenel, and Rubber
Insulating Tape, UL 510, or for tapes requiring greater than 80 C rating, the [Standard for
Component Tapes, UL 510A;

b) Slgeving shall comply with the Standard for Coated Electrical Sleeving, UL 1441;

¢) Tuping shall comply with'the Standard for Extruded Insulating Tubing, UL 224.

6.9.2 Insulating bushings'that comply with Section 6.1 of this end-product standard, and thg Standard for
Insulating Bushings, UL:635, are considered to fulfill the requirements of this Standard. Tests specified in
this Standarg (e.g..Strain Relief Test) may still need to be performed to confirm the combjnation of the
insulating busshing'and the supporting part are suitable.

6.10 Transformers

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

Exception No. 1: A transformer that is completely enclosed within the end product enclosure, and that
meets the applicable construction and performance requirements of this end product standard when
testedin conjunction with the end product, meets the intent of this requirement.

Exception No. 2: A transformer that complies with the Standard for Transformers and Motor Transformers
for Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving
an audio or video component, meets the intent of this requirement.
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6.10.2 Class 2 and Class 3 transformers shall comply with the Standard for Low Voltage Transformers —
Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 3: Class
2 and Class 3 Transformers, UL 5085-3.

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

7 Frame and Enclosures

7.1 General

711 Ana ecessary to
resist the abyses to which itis subjected, without causing a risk of fire, electrical shock, orinjify to persons
due to total of partial collapse with a resulting reduction of spacings, loosening or displacement of parts, or
other serious|defects.

7.1.2 A cast- or sheet-metal section of the enclosure shall not be thinner than the applicable value
specified in

Exception N¢. 1: A small area or surface that is curved or otherwise reinforced to provide equivalent
mechanical dtrength is not required to comply with the specifications in the first column of thicknesses in
Table 7.1.

Exception Ng. 2: A section of the enclosure made of uncoated or galvanized sheet steel or cast malleable
iron shall not|be thinner than the specifications in the first'column of thicknesses in Table 7.1|unless such
factors as the following are determined to be acceptable:

a) Mdchanical strength and impact resistance with regard to intended use and logation of the
appliance;

b) Resistance to corrosion;
¢) Sizg and shape, and
d) Lodation on the appliance.

Table 7.1
Minimum thicknesses of enclosure metal

At small, flat, unreinforced
surfates-and atsurfaces ofa— |~ At surfaces to which a wiring
shape or size to provide system is to be connected in Atlarge, unreinforced, flat
adequate mechanical strength the field surfaces

Metal mm (inch) mm (inch)® mm (inch)
Die-cast metal 1.19 (3/64) - 1.98 (5/64)
Cast malteable iron 1.59 (1716) - 2.38 (3/32)
Other cast metal 2.38 (3/32) - 3.18 (1/8)
Uncoated sheet steel 0.66 (0.026) 0.81 (0.032) 0.66 (0.026)
Galvanized sheet 0.74 (0.029) 0.86 (0.034) 0.74 (0.029)
stee!
Nonferrous shee! 0.91 (0.036) 1.14 (0.045) 0.91 (0.036)
metal

* A sheet-steel wall of thickness less than that specified shall not be used uniess the area surrounding the knackout has a
minimum thickness of 0.81 mm (0.032 inch).
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7.1.3 A fan having features intended to be attractive to children or to have play value or an appearance
of play value shall:

a) Be provided with a marking that warns against use as a toy as described in 81.6; and

b) Not have any portion of the fan intended to be removed and utilized as an item with play value.

Exception: This requirement does not apply to a fan that complies with the Standard for Electric Toys, UL
696.

7.1.4 The enclosure of an appliance shall prevent molten metal, burning insulation, flaming particles, and
other ignited _material from falling onto flammable materials, including the surface upon which the
appliance is pupported when the appliance is:

a) Ingtalled in a remote location such as the location of an attic ventilator or a [whole house
ventilator; or

b) Thermostatically controlled.

Exception: This requirement does not apply to a thermostaticaltycontrolled fan intengled for use in
cookiing areas and mounted directly above the cooking surface.

7.1.5 The fequirements in 7.1.4 necessitate the use of a metal‘barrier or a non-metalli¢ barrier of a
material havjng a zero flame spread rating when tested as described in the Standard for Tests for Surface
Burning Characteristics of Building Materials, UL 723:

a) Under a motor unless:

1) The structural parts of the motoerior of the appliance provide the equivalgnt of such a
barrier (such as the use of metal.louvers as bottom barriers);

2) The protection provided with the motor is such that no burning insulatipn or moiten
material falls to the surface that supports the appliance or into the wiring compartment when
the motor is energized under each of the following fault conditions:

i) Open main winding;
ii) Open auxiliary winding;
iif) Starting switch short-circuited; and

iv) Capacitor of a permanent-split capacitor motor short-circuited and the rotor
locked — the short circuitis to be applied before the motor is energized; or

3) The motor is provided with a thermal motor protector that prevents the temperature of the
motor windings from exceeding 125°C (257°F) under the maximum load under which the
motor runs without causing the protector to cycle and from exceeding 150°C (302°F) with
the rotor of the motor locked; or

Exception: A direct drive fan motor is required to only be subjected to the locked rotor test.
4) The motor complies with the requirements for impedance-protected motors in the
Standard for Impedance Protected Motors, UL 1004-2, and the temperature of the motor

winding does not exceed 150°C (302°F) during the first 72 hours of operation with the rotor
of the motor locked.

b) Under wire, unless the wire:
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1) Complies with the requirements of the Vertical Wires test in the Reference Standard for

Electrical Wires, Cables, and Flexible Cords, UL 1581, and is marked VW-1; or

2) Has at least equivalent characteristics as determined in the flame tests specified in the

Standard for Thermoplastic-Insulated Wires and Cables, UL 83.

¢) Under a switch, relay. solenoid, or similar component unless:

1) A short circuit or overload in the component does not result in arisk of fire; or

2) There are no openings in the enclosure through which molten metal, burning insulation,

flaming particles, or other ignited material can fall.

Exception: A fterminal is not required to have a barrier.

7.1.6 The bprrier mentioned in 7.1.5 shall be horizontal, shall be located as illustrated’in Figure 7.2, and

shall have anl area in accordance with the illustration. Openings for drainage, ventilation, and
not be emplqyed in the barrier unless such openings do not permit molten métal, burning
similar mater{al, to fall onto flammable material.

7.1.7 A ventilating opening provided in the enclosure of an appliance or an externg
component of an appliance where the appliance is intended to be récessed into a wall or false

not vent into

7.2 Wood dnclosure parts

7.2.1 Wood

a) Th
outdo

b) Th
applic

722 A wo
flammability

Polymeric M3terials — Useg in Electrical Equipment Evaluations, UL 746C.

7.3 Non-metallic enclosures

7.3.1 A nor

concealed space where the spread of a fire occurs'undetected.

shall not be employed as an appliance enclosure unless:

D

b enclosure is not intended for use.in a cooking area, a bathroom, a damp
prs; and

able to wood.

bd enclosure serving as an enclosure of uninsulated live parts shall be
esting and resistance to impact testing (5 ft-Ilbs) in accordance with the

‘metallic enclosure shall comply with the applicable mechanical and electr

he like, shall
nsulation, or

lly mounted
ceiling shall

location, or

e enclosure is in accordance with the Temperature Test requirements in Taple 46.1, as

subjected to
Standard for

cal property

considerations, flammability, and thermal requirements as specified in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C. A 6.8 J (5 ft-Ibf) impact value shall apply to
all appliances when determining the impact resistance of polymeric enclosures in the as-received
condition. This impact value shall also be used for cold impact testing of appliances intended to be used in
cold environments, such as fans mounted in the crawl space or attic and outdoor use products.

Exception No. 1: A polymeric grille used in a ceiling or wall insert fan is not required to comply with the
flammability requirements of UL 746C when:

a) The material has a minimum flame class rating of HB;

b) All live parts within the enclosure are insulated and the insulation thickness is 0.71 mm (0.028
inch) or greater; and

c¢) The grille is completely external when instalied as intended.
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Exception No. 2: A polymeric grille used in a fan intended to be mounted at least 2.1 m (7 feet) above the
flooris not required to comply with the Resistance to Impact Test of UL 746C.

Exception No. 3: Compliance with the pullout, torque, and bending tests of footnote i, Table 4.1, of UL
746C is not required for permanently connected products provided with the instaltation instruction of 83.11.

7.3.2 Section 5 of the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL
746C, includes an additional set of requirements for Portable Unattended Household Equipment that may
be applied to portable fans. Figure 7.1 depicts figuratively the construction requirements for these
products. In addition, products evaluated to this set of requirements shall comply with the Severe
Conditions Testin accordance wnth 281, Mold Stress Relief Dlstortlon Test, in accordance with Subsection
29.1 (utilizing-c¢ slines o Mold-Stress
Relief Distortion) in accordance with Subsection 30.1 of UL 7460.

Figure 7.1
Alternate path

bnclosure

|

Tubing / Sleeving
V-0". orV-1"" or V-1

Switch (UL 20, 1054). !
Edison base lampholder (UL 495)

Elecirical her internal per UL 224 or UL 1441 Receptacie!Plisg (UL 498)
conneclions %ymgric Polymeric
terials midterial V-0, V-1* Solder dd 3mn*
. vio°s, \’-1 - Connection ¥
‘_b - /
Tape V-0** .
Palymeric d s vaﬁ)“ *FR Twiston T V0™, V-1 Of VW-1 rated
material <3mm erlre NN AWM (UL 1581); Tubeng and|
s Bull-spice sieeving (UL 224, UL 1441),
] AN VN1 ;f or FR raled tape (UL 510)
d2
perUL 1581 Splice connectors
(UL 486C)
g Terminal connection
{UL 310, UL 485A-4868B,
Palymeric UL 486C, UL 1977,
4 Malerial V-0, V- 1/ UL 1059)
d\3Imm”

& Elecirical connecton
naot integral 10 switch,

lamphotd er, esc device.

Terminal Block, UL 1059

3u1918

* Or, enclosure min 750°C (1382°F) GWITand 750°C (1382°F) GWFT:; or pass GWEPT
** Alternatively, VTM-0. VTM-1. SC-0.SCTC-0, or SCTC-1; or min 750°C (1382°F) GWITand 750°C (1382°F) GWFT; or GWEPT

" Or switch, lampholder, etc. material V-0, V-1, VTM-0, VTM-1, SC-0, SC-1, SCTC-0, or SCTC-1 or min 750°C (1382°F) GWFT; or
GWEPT
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Figure 7.2

Barrier

5° |
5

>SN
g Ny )
P SOt
\\ J/
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FBT20A

B

C

A — Region to be shielded by barrier. This will consist of the entire component if it is not otherwise shielded and will consist of the

unshielded partions of a component that is partially shielded by the component enclosure or equivalent.

B - Projection of outline of component on horizontal plane.
C - Inclined line that traces out minimum area of barrier. The line is always:
1) Tangent to the component,

2) 5 degreesfrom the vertical, and

3) So oriented that the area traced out on a horizontal plane is maximum.

O - Location (horizontal} and minimum area for barrier. The area is 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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7.3.3 When conducting the Severe Conditions Test in accordance with 28.1 of the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 74 6C, motor protection in accordance
with 23.1 (a) and (c) may be retained in the circuit.

7.34 Among the factors to be considered when judging a non-metallic enclosure, other than of polymeric
material, or a magnesium enclosure shall be:

a) Mechanical strength;
b) Resistance to impact;

¢) Moisture-absorptive properties;

d) Cgmbustibility;
e) Resistance to arcing; and

f) Resistance to distortion at temperatures to whichthe enclosure is subjected under|conditions of
normpl or abnormal use.

7.3.5 Metallized or painted polymeric parts or enclosures shall comply with the applicable [requirements
of the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, Ul 746C. This
requirement|is not applicable to exterior surfaces of polymeric enclosure materials or parts [provided that
the metallizeéd coating or paint does not offer a continuous. path for an internal flame to propagate
externally.

7.3.6 A nomp-metallic enclosure of a fan employing a fluorescent light shall comply with the fequirements
of 167.3, Exposure to sunlight (ultraviolet radiation).

Exception:
Polymenic
the require

polymeric enclosure that compliesywith the Ultraviolet Light Exposure Test in thg Standard for
terials — Use in Electrical Equipment Evaluations, UL 746C, does not need tg comply with
nts of 167.3, Exposure to.sunlight (ultraviolet radiation).

7.3.7 A wal or ceiling insert fanyor -ceiling insert fan/light combination that is provided with a polymeric
housing shall be marked not for.use in fire rated installations and for use in one- and two-farily dwellings
only. in accotdance with 80.5.7'and 80.5.8.

7.4 Non-megtallic patts-other than enclosures

7.4.1 Polymeric material used to enclose a metal housing that encloses insulated or un[nsulated live
as a decorative part, shall be classed either SVA, 5VB, V-0, V-1, V-2, or HB by the burning
in ammability Devices and
Appliances, UL 94.

Exception No. 1: Decorative parts are not required o be made of a material classed 5VA, 5VB, V-0, V-1,
V-2, or HB when the part does not occupy a volume greater than 2 cubic centimeters (0.122 cubic inch),
does not have any dimension greater than 3 cm (1.18 inch), and is located so it does not propagate flame
from one area to another or bridge between a possible source of ignition and other ignitable parts.

Exception No. 2: A material is determined to be equivalent when it complies with the 12-mm (0.47 inch)
flame test, the 19-mm (0.75-inch) flame test, or 127-mm (5-inch) flame test of the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C, when flame tested as used in the
equipment. The use of a flame-retardant coating applied to the inside of a polymeric enclosure is not
acceptable unless the coating/matenal interface is found to be acceptable by separate investigation.
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74.2 Animpeller of polymeric material outside a motor shall not be located within 25.4 mm (1 inch) of an
opening in the motor housing.

Exception No. 1: For all motor types except skeleton or open frame, an impelfer is not prohibited from
being within 25.4 mm of an opening in the motor housing when:

a) The material is classed as V-2, V-1, V-0, or 5V in accordance with the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94;

b) The material complies with the requirements for enclosure flammability using a 19-mm (3/4-inch)
flame, in accordance with the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C;

¢) No
or an
provid

d) T
Test

e) Th
requir

f) The
179A.

Exception N¢
insert fans. o
when:

a) Th
Tests

b) Thé
¢) The

Exception N
rangehood. 3

7.43 A poly
than 40°C (1

motor opening within 25.4 mm of the blade has a dimension more than 6.75mm
area more than 35.48 mm? (0.055 square inch), and no more than six.such (
ed;

ethod for Ignition of Materials by Hot Wire Sources, ASTM D3874;

b fan employs a thermally protected motor to drive the impeller and complies
ements in Section 64, Impeller Ignition Test, or

fan complies with the requirements for unattended‘areas as specified in Secti

. 2: Forbobbin-wound skeleton motors emiployed in a product other than ceiling

b impeller is of material classed\HB or less flammable in accordance with the
for Flammability of Plastic Materials for Paits in Devices and Appliances, UL 94;

 coil is completely coveredwith insulation at least 0.8 mm (1/32 inch) thick; and

space between the coil covering and bobbin does not exceed 0.8 mm total.

. 3: Bobbinrwound skeleton motors employed in a ceiling-insert fan, wall-i
re not reqaired to comply with this requirement.

(17/64 inch)
penings are

material has a hot wire ignition rating of at least 7 seconds as déscribed in the Standard

with the test

ons 178 and

-insert, wall-

r rangehoods, an impeller is not prohibited from being within 25.4 mm of the mgtor windings

Standard for

nsert fan, or

rmericiimpeller for a fan intended to be installed in an area exposed to temper
D4°F ), such as an attic fan or a fan intended for use in cooking areas, shall be

Ttnures higher

olded from

polymeric ma

Terial having:

a) A heat deflection temperature under a minimum 455.07 kPa (66 psi) load of at least 75°C
(167°F), determined as specified in the Standard for Polymeric Materials — Short Term Property
Evaluations, UL 746A; and

b) A relative mechanical temperature index without impact of at least 60°C (140°F) determined as
specified in the Standard for Polymeric Materiais — Long Term Property Evaluations, UL 746B.

7.4.4 Foamed thermoplastic shall be classed HF-2 or HF-1.

7.4.5 A thermoplastic damper shall be classed HB, V-2, V-1, V-0, or 5V.

7.4.6 A thermoplastic part that is not decorative and that does not serve as an enclosure shall be classed

HB, V-2, V-1,

V-0, or V.
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8 Flame Spread and Smoke Developed Requirements for Non-Metallic Enclosures and Other
Parts of Permanently Connected Equipment

8.1 A non-metallic enclosure or part that provides a barrier between a building cavity and internal parts of
a fan that is intended to be permanently connected electrically, shall have a flame spread rating of zero in
accordance with the Standard for Test for Surface Burning Characteristics of Building Materials, UL 723.

Exception No. 1: A fan grille, duct adapter, or other part that is installed exterior to the enclosure or part
describedin 8.1 is not required to comply with the flame spread requirements.

Exception No. 2: A mater/al hawng a ﬂame-spread raﬂng of 25 or Iess as determmed by the Standard
Test Methodfe 7 9 - 4$TM E162, is
an alternativ

N

Exception Np. 3: This requirement does not apply to sound deadening material inside 'a fan gnclosure that
is rated HB qr HF-2.

8.2 Compliance with the Standard for Fire Test for Heat and Visible Smoke Release| for Discrete
Products anf Their Accessories Installed in Air-Handling Spaces, UL 2043, is considered to meet the
flame spreaq requirement of 8.1.

9 Accessibility of Moving Parts
9.1 General

9.1.1 The fotor of a motor, a pulley, a belt, a gear,an impeller, or other moving parts shall|be enclosed,
guarded, or |nstalled at a sufficient height per 9.2,'Portable fans and window fans, or 9.3, S{ationary fans
and permangntly connected fans, as applicable, to reduce the risk of injury to persons.

Exception Np. 1: This requirement doesnot apply to a part or portion of a part that is expoged to enable
an appliancg to perform its intended fanction.

Exception No. 2: This requirement does not apply to large commercial-industrial evapofative coolers
intended for use in warehouses-and similar spaces.

9.1.2 An impeller shall"be constructed of a material and in such a manner to reduce the risk of its
breakage orjts release of parts that could cause a risk of injury to persons.

9.1.3 Polymericvguards which are used for protecting the impeller, and also function as| an electrical

enclosure, shattbe-subrjectedtothefoltowing-tests—as—appticabte:

a) For a guard of un-insulated live parts, the guard shall comply with the Resistance to Impact Test
of the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, in the
as-received condition. The impact used is to be 6.8 J (5 ft-Ibf). Appliances intended to be used in
cold environments, such as fans mounted in the crawl space or attic, and outdoor use products
shall also be subjected to the Resistance to Impact Test of UL 746C in the cold condition.

b) For a guard of insulated live parts which have an insulation thickness of 0.71 mm (0.028 inch) or
greater, the guard shall comply with Section 61, Impact Test on Guards, and Section 62, Static
Force Test on Guards, in the as-received condition. Appliances intended to be used in cold
environments, such as fans mounted in the crawl space or attic, and outdoor use products shall
also be subjected to the Impact Test on Guards, 61.2, in the cold condition.
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Exception: The cold condition Impact Test of UL 746C does not apply to portable fans marked for use in
outdoor applications or, where impact testing is required, to ceiling insert fans/fan-light combinations.

9.1.4 An impeller shall be secured to the shaft, with consideration given to such factors as the size and
weight of the impeller, motor power. mounted position, thrust direction, and the risk of injury to persons if
breakage occurs. A reversible fan shall not rely solely on friction between the impeller and a nut turned
onto a threaded shaft.

9.2 Portable fans and window fans

9.21 Other than as described in 9.2.2, a moving part that causes a risk of injury to persons shall be

guarded or epelosed:

9.2.2 A moy
not required

requirements|:

a) Whien motor driven, the impeller:

b) When driven by an airstream, the moving part:

c) The

d) The

ing part such as a rotating grille, rotating air deflector driven by an airstream} or an impeller is

to be guarded when the moving part complies with all of the followin

1) Does not weigh more than 45 g (0.1 pound);
2) Is not more than 203.20 mm (8 inches) in diameter;, and

3) Is not more than 3.2 mm (1/8 inch) thick.and" has no reinforcement beyq
cone.

1) Does not weigh more than 454 g\(1"pound);

2) Does not have a diameter that exceeds 508 mm (20 inches); and

3) Complies with Section 70, Drop Test, without breakage of the blades.
moving part:

1) Does not rotate faster than 2000 revolutions per minute; and

2) Complies with the requirements specified in Section 56, Unguarded Im
Section 61, Impact Test on Guards, and Section 70, Drop Test, without bre
blades:

j applicable

nd the nose

peller Tests,
hkage of the

 output power of the motor driving the part is not mare than 35 watts (0.047 harsepower).

e) The "K" factor of the moving part determined as specified in 9.2.5 is less than 732.

f) A blade:

1) Employs a rounded leading edge with a diameter of at least 3.2 mm (1/8 inch); and

2) Is composed of material having:

i) A tensile strength of at least 6.895 MPa (1000 psi), in accordance with ASTM

D638; and

ii) Elongation of not more than 206.85 MPa (30,000 psi), in accordance with ASTM

D790.
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g) An air deflector driven by the airstream has no leading edge and all exposed surfaces are
smooth and well rounded.

Exception No. 1: An unguarded impeller is not required to comply with the requirements of 9.2.2(a)(1),
(a)(2), (d), and (e) when the fan complies with 9.2.3.

Exception No. 2: An unguarded impeller is not required to comply with the requirements of 9.2.2(£(2)(}).
(H(2)ii), 9.2.2(b)(3). and 9.2.2(c)(2) if the impeller is molded of a component foam material rated a
minimum HF-2.

9.2.3 Anunguarded impeller that complies with Exception No. 1 to 9.2.2 shall produce an impact force of

175 N (39.34potndsyortess:

9.2.4 Factgrs to be considered when judging whether a moving part or a portion.-of \@ part is likely to
cause a risk pfinjury to persons shall include, but are not limited to:

a) The portion of the blade being contacted — trailing edge, leading edge,or periphery
b) The blade material and angle, and type and sharpness of exposed.edge; and

c) The energy available.

9.2.5 Conventional designs of impellers meet the requirement.of-being guarded when:

a) The relationship between mass (W) in kg. radius(r) in mm, and speed (N) in revolutions per
minufe is such that Kin the following equation is:less than 29264

K =6 Y07 (WrN")

b) The guarding is such that the probe'illustrated in Figure 9.1 cannot touch the leadirjg edge of the
bladg and hub when inserted as.described in 9.2.6. For a reversible fan, both edges of the blade
are cpnsidered leading edges{ When K is greater than 29264, the probe shall not tou¢h any part of
the impeller.
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Figure 9.1

Probe for impellers of portable appliances

Any Convenient Length —e

A S

3175 mm R (1/8")

_ 7 ‘ . .
. 12.7 mm Dia. (1/27) (1+*)

25.4 mm (17) S
a——— 88.9 mm (3-1/2")———=f

PA160B

9.2.6 The pprtion of an impeller that entails a-risk of injury to persons shall be guarded so that the probe
illustrated in [Figure 9.1 does not touch.the part when inserted with a force of 4.45 N (1 pound) for a
maximum of  seconds through any opening in the guard.

9.2.7 During an examination-{o* determine whether an appliance complies with the fequirements
specified in B.2.6, the guards-and impellers of desk and stand fans are not to be removed before
examination.

9.2.8 When a part(used to comply with the requirement in 8.2.6 is made of a polymeric material, a
sample is to be exposed for 7 hours to air at 70°C (158°F). While in the oven, the part is to bp assembled
to the fan arld the“fan |s to be in |ts mtended operatlng posmon After the sample has coodled to room
temperature, - b guard. The
probe shallnotbe able to touch any portuon of an |mpeIIer that can cause arisk of injury to persons.

9.29 A guard employed to comply with the requirement in 9.2.6 shall be attached to the fan in any of the
following ways:

a) Permanently;
b) By means requiring the use of a tool or tools for removal; or

¢) By means not requiring the use of a tool or tools for removal provided that the securing means
remain attached to the front or rear guard; and

1) Two separate motions, for example push and turn, are required to disengage the
securing means; or
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2) A force of 22.24 N (5 pounds) is required to disengage the securing means.

9.210 The removal force specified in 9.2.9(c)(2) is to be measured after conditioning the holding means

by removing

9.2.11

and replacing the guard ten times in the intended manner.

intended operation shall not be sufficiently sharp to constitute a risk of injury to persons.

An enclosure, a frame, a guard. a handle, or other part of the fan that is exposed to contact during

9.2.12 Non-metallic impellers on portable fans and window fans shall comply with Section 63, Impeller
Testfor Portable Fans.

9.3 Station

931 Inac
permanently,

9.3.2 Thei
contacted by

ary fans and permanently connected fans

connected electrically is to be considered when evaluating an enclosure of guar

the probe illustrated in Figure 9.2.

Exception Njpo. 1: An impeller of an in-wall fan, or a plenum-mounted fan with the grifle

ceiling, is noj
as specified

Exception N

Exception N

f required to be guarded when it is mounted at least 2,9 m (7 feet) above the flog
in 81.4.

D. 2: An impeller of a wall- or ceiling- insert fary shall comply with 9.3.4 — 9.3.5.

b. 3: An impeller of a stationary or permanently connected nonresidential fan is

cordance with 9.1.1, the design and intended use of a stationary fan or of-a.fan iptended to be

.

mpeller of a stationary or permanently connected fan shall be constructed so that it cannot be

fush with the
r and marked

not required

to be guarded when itis mounted at least 2.1 m\(Zfeet) above the floor and marked as specified in 81.4

and either 8(
Exception N
Exception N
Exception N

Exception N

.1.100r 141.1.
. 4: Residential attic fans andwhole house fans shall comply with 9.3.6 and 9.3
p. 5: Ceiling-suspended fans shall comply with 90.2 and 92.1.

p. 6: Fans for usejin cooking areas shall comply with 113.3.1 - 113.3.3.

b. 7. The'discharge side of duct connected fans as described in 9.3.8 need no

this requirement.

Exception N

t comply with

b\8) The air inlet and/or discharge side of stationary or permanently connected

ans need not

comply with this requirement if the side(s) is intended by design to be attached to the duct work as

specified in t

he manufacturer's instructions.
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Figure 9.2

Probe for fan impellers and other moving parts of stationary fans and fans intended to be
permanently connected electrically

=—Any convenient length

31.75 mm (1-1/4 inch)
diometer

+

25.4 mm (1
diometer

inch)

S21

9.3.3 A stafonary or permanently connected fan shall be constructed so that any moving
bller, that cause a risk of injury to persons cannot/be.contacted by the probe

than the imp
Figure 9.2.

9.34 The ?

40A

p—— 101.6 mm ———==

(4 inches)

\ 12.7 mm (1/2>iich)

rodius

5.4-mm (1-inch) diameter probe as illustrated in Figure 9.2, when inserted

parts, other
illustrated in

through an

opening on the air-inlet side of a wall- or ceiling-insert fan, shall not contact a moving part that presents a

risk of injury 1

Exception Ng
metal fifter o]

Exception N

D a person.

diameter of 254 mm (10 inches) or\less, when:

a) The wall- or ceifing<insert fan is marked as specified in 80.5.6; and

b) The installation‘instructions specified in 83.6 are provided.

Exception Nq. 3: This requirement does not apply to a wall- or ceiling-insert fan having an in

mm (6 incheg) orlessin diameter.

. 2. This requirement does not apply to a wall- or ceiling-insert fan having

. 1: This requirement does not apply to a wall- or ceiling-insert fan provided with a reusable
marked to be mounted at least 2.1 m (7 feet) above floor level. See 81.4.

an impeller

npeller 152.4

9.3.5 The unobstructed distance of an opening on the exhaust side of a wall-insert fan to a moving part
capable of causing injury to persons shall be not less than 25.4 mm (1 inch) for an opening on the exhaust
side of a wall- insert fan. When the unobstructed distance to such a part is 25.4 mm or more, the
requirements of Table 9.1 apply.

Exception No. 1: A pait less than 25.4 mm from the opening meets the intent of this requirement only
when it cannot be contacted by the probe illustrated in Figure 9.2.

Exception No. 2: A wall-insert fan is not required to comply with these requirements when it is marked as
specified in 81.4.
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Table 9.1
Distance from opening to part capable of causing injury to persons
Diameter of opening Minimum acceptable distance to moving part
mm (inches) mm (inches)

Lessthan 38,10 (1-1/2) 25.40 1)
38.101076.20 (1-1/210 3) 101.60 (4)
Grceater than 76.20 but Less (3)(4) 152.40 (6)
than 101.60

9.3.6 A guard is naot required on the side of an atticcmaounted or roof-mounted fan intended to face an

unoccupied
intended for

Epace only when the installation instructions or a marking on the fan indicate,t
Lise facing an unoccupied space only. See 80.6.1.

9.3.7 A gu3rdis not required on the inlet side of a power attic or whole house ventilator whe

a)Lo

Lvers or a grill is provided in the box with the product; or

b) The installation instructions or marking on the attic-mountedor roof-mounted fan|
louvers or grilles are to be attached when the fan is installed asiintended. See 80.6.2,

9.3.8 A guard is not required to be provided on the discharge side of a duct connected far

connection t

b an exhaust duct.

10 Accessibility of Live Parts

10.1 Genefal

10.1.1
live parts an

To reduce the risk of unintentionalicontact that involves a risk of electric shock fror

J film-coated wire, an opening’in an enclosure of an appliance or in a motor sha

10.2.1 - 10.3.1 and Table 10.1.

10.2 Appli

10.2.1 The

Cation of probes

hat the fan is

indicate that

intended for

n uninsulated
| comply with

probes referenced in Table 10.1 and illustrated in Fiqure 10.1 shall be applied

that the opeping permits-and shall be rotated or angled before, during, and after insertio
opening to gny position that is necessary to try to contact an uninsulated live part or film-

necessary. t

positioning of the jointed portions of the probes.

to any depth
through the
ated wire. If

he configuration shall be changed after insertion through the opening. Configuration refers to

Table 10.1
Accessibility of live parts

Figure reference of probe for judging accessibllity

Uninsulated live parts other than film-

Fan type

coated wire

Flim-coated wire

Ceiling-suspended, roof- mounted and
allic fans

Figure 10.1 (Probe)

No requirement

Ceiling-insert, wall-insert, and
rangehoods

Fiqure 10.1 (Probe)

Figure 10.1 (Probe)

All oiher fans

Figure 10.1 (Probe)

Figure 10.1 (Probe)
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Figure 10.1

Articulate probe with web stop
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10.2.2 The probes referenced in Table 10.1 and illustrated in Figure 10.1 shall be used as measuring
instruments to judge the accessibility to uninsulated live parts and film-coated wire provided by openings
and not as instruments to judge the strength of a material. Force is not to be applied to the probe when
judging accessibility.

10.3 Removal of parts

10.3.1 During an examination to determine whether an appliance complies with the requirements
specified in 10.1.1, 10.2.1, 10.2.2 and Table 10.1, a part intended to be removed by the user without the
use of a tool, including the grille of a ceiling-insert or wall-insert fan and the filter of a rangehood, is to be
removed before the examination.

10.3.2 Witk
is necessary
uninsulated

ved, even if it
exposure of

reference to 10.3.1, the filter or filters of an air-filtering appliance are to be remo
to use tools to do so, when the appliance is being examined with reference’ t¢
ve parts.

10.3.3 With reference to the requirements specified in 10.1.1, 10.2.1, 10.2.2,'and Table 10.1, insulated

brush caps gre not required to be additionally enclosed.

10.4 Discgnnection means

1041 Am
baseofano

eans of disconnection — such as a cord connector in conductors between the motor and the
scillating fan — shall be such that live parts are notexposed under intended conditions.

11 Mechanical Assembly

11.1  An appliance shall be assembled so as nottalincrease the risk of injury to persons. Brysh caps shall

be tightly thr

11.2 A sw
component

Exception N

paded or otherwise constructed toprevent loosening.

tch, a lampholder, an attachment-plug receptacle, a motor-attachment plu
hall be mounted securely, and shall be prevented from tuming or shifting. See 11

D. 1: A switch is notrequired to be prevented from turning when the following d

g, or similar
.3.

onditions are

met:

a) TH
swilc|

e swilch is"a*plunger or other type that does not tend to rotate when operate¢d — a toggle
h is considered to be subjected to such forces;

b) TH
(such

e means for mounting the switch makes it unlikely that operation of the switch will loosen it

as straight pullt);

¢) Spacings are notreduced below the minimum acceptable values when the switch is rotated; and

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

Exception No. 2: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or
indicator lamp in which the lamp is sealed in by a nonremovable jewel, is not required to be prevented
from turning when rotation does not reduce spacings below the minimum acceptable values.

11.3 The means for preventing turning, as required by 11.2, shall consist of more than friction between
surfaces. For example, a toothed lock washer that provides spring take-up, applied as intended, is an
acceptable means for preventing a small stem-mounted switch or other device having a single-hole
mounting means from tuming.
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11.4 A fan in which internal wiring or a part of the power-supply cord is enclosed in an adjustable column
shall be constructed so that adjustment of the height of the column does not damage the wiring or the
cord. When the wiring or cord is secured to two parts of the fan that can be rotated readily with respect to
each other, means shall be provided to prevent a relative rotation of more than 360 degrees between such
parts. See 11.5.

11.5 With reference to 11.4, it shall be assumed that two parts of a fan are able to be rotated readily with
respect to each other when they are secured together by thumbscrews, wing nuts, or the like, or are
otherwise readily adjustable by hand.

11.6 An appllance shaII be completely assembled when |t is shlpped from the factory except when the
appllance |s partia 3 assembly of the
sons. When
mismatching |of components of an appliance shipped dlsassembled results in a risk of fire-electric shock,
or injury to persons, the parts shall be marked as specified in 80.4.1. The installation instructions shall
include state

11.7 Intem3l connections that must be made in the field in a cord-connected appliance that is shipped
partially disagsembled shall be made by plug and receptacle connections. Internal connectigns that must
be made in le field in an appliance intended for permanent connection(to the power supplyjand shipped
partially disassembled shall be made with means that comply with requirements for figld wiring in
accordance With 14.3.5 or by plug and receptacle connection.

11.8 Unlesq the intended method of assembly is obvious, ‘an’appliance that is shipped from the factory
partially disagsembled shall be provided with clear and detailed assembly instructions.

119 An appliance that is shipped from the factory partially disassembled and is not marked in
accordance with 80.4.1 shall be shipped in a single 'shipping container.

11.10 Uningulated live parts of a thermostat provided with a welded stop shall not contact a dead metal
part or parts ¢f opposite polarity when breakage of the welded stop permits the thermostat to rptate.

12 Mountirig Means

12.1 General

12.1.1 An gppliancer6ther than as noted in 12.2.1 — 12.2.3, is to be mounted in accorddnce with the
mounting requirements’specified in the appropriate section of this Standard.

12.2.1 Mounting brackets and any necessary hardware required to install a cord-connected, wall
surface-mounted appliance shall be provided with the appliance or shall be available from the appliance
manufacturer.

Exception: Small parts commonly available for the mounting of the appliance are not required to be
provided when the mounting instructions that refer to such parts are furnished in accordance with the
requirements in Section 82, Important Safety Instructions, and Section 83, Installation Instructions.

12.2.2 With reference to 12.2.1, means shall be provided to reduce the likelihood that an appliance is
dislodged from the wall. When the construction of the appliance or the mounting means permits the bottom
of the appliance to swing or move, and such movement results in dislodging the appliance, means shall be
provided to secure the bottom edge of the appliance to the wall.
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12.2.3 An opening provided for hanging or mounting an appliance shall be located or guarded so that a
nail, hook, or the like does not displace a part that creates arisk of fire, electric shock, or injury to persons

and does no

t contact one of the following:

a) An uninsulated live part;

b) Fil

c) Int

m-coated wire;

ernal wiring; or

d) Moving parts.

13 Protect

13.1

Exception N

fire, electric 4

Exception N
an enclosur
appreciable

Exception N

such as was,

14 Power$

141 Gene

14.1.1 An

it may be permanently connected electrically to one of the wiring systems that is accey
appliance infaccordance with the:National Electrical Code, ANSI/NFPA 70.

Iron a
equivalent i

jon-Against-Corrosion

INd steel parts shall be protected against corrosion by enameling, galvanizing,
eans.

b. 1: This requirement does not apply to a part in which corrosion does not res,
bhock, or injury to persons.

. 2: This requirement does not apply to the surfaces of/sheet-steel and cast-iro
- thickness of metal and temperature also being factors.

b. 3: This requirement does not apply to bearings, laminations, or minor parts o
hers. screws. and the like.

Bupply Connections — Permanently-Connected Appliances

ral

ppliance intended for permanent connection to the power supply shall be const

plating, or an

Lit in a risk of

n parts within

, when corrosion of the parts due to exposure of. the metal to air and mgisture is not

f iron or steel

ucted so that
table for the

14.1.2 With reference toithe requirement specified in 14.1.1, the following types of appliapces shall be

provided with means fofpermanent electrical connection to the power supply:
a) An| atticfan;

b) An| appliance intended for permanent attachment to a building structure;

¢) A duct-connected appliance; or

d) Arange hood.

Exception No. 1: A through-wall or in-glass fan not intended to be used in a cooking area is not required to
be provided with a means for permanent electrical connection when it is provided with a power-supply cord

that:

a) Is at least 0.46 m (18 inches) and not more than 3.05 m (10 feet) long;

b) Has three conductors, one being the equipment grounding conductor;

c)Is Type S, SJ, SJO, SJT, SJTO, SO, SP-3, SPT-3, ST, or STO;
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d) Is permanently attached to the fan; and

e) Complies with the requirements in 15.1.3and 15.2.1— 15.2.5.

Exception No. 2: A portable fan with provision for temporary mounting, such as keyhole slots, is not
required to be provided with means for permanent electrical connection when it is provided with a power-
supply cord thatis permanently attached to the fan and complies with the requirements of 15.1.3, 15.2.1 -
15.2.5, and Table 15.2.

Exception No. 3: A wall-mounted, ceiling-mounted, I-beam mounted, or suspension-bracket-mounted fan
marked for commercial, industrial, or agricultural use is not required to have provision for permanent
electiical con 1 1 j :

a) Has three conductors;

b) Is Type SJ or heavier terminating in an acceptable grounding type attachmentplug;
c) Has a length of 0.50 - 3.7 m (1.5 - 12 feet);

rmanently attached to the fan;

plies with the requirements of 15.1.3 and 15.2.1 - 15,235, and

f) Is marked in accordance with 80.1.10 or 141.1.

Exception Nq. 4: A down-draft fan is not required to be provided with a means for permangent electrical
connection when it is provided with a power supply cordthat:

a)ls gt least 457.2 mm (18 inches) but not:more than 762 mm (30 inches) fong;
b) Ha} three conductors, one being the ‘equipment grounding conductor;
c) Is Type S, SJ, SYO, SJT, SUTO,SO, S7.0or STO;

d) Is permanently attached.to the fan at a location intended to be below the surface of the cooking
area; pnd

e) Complies with the requirements in 15.1.3 and 15.2.1 - 15.2.5.

Exception N§. 5: A‘rangehood is not required to be provided with a means for permanent electrical
connection when <itscomplies with the requirements in 113.7, Cord-connected rangehpods; 113.8,
Rangehood gord=connection kits; 114.6, Tests for cord-connected rangehoods; 114.7, Tests for rangehood
cord-connecti its: jon 115, ] X 1 Installation
Instructions for Rangehoods and Rangehood Cord-Connection Kits, and 116.3 - 116.5.

Exception No. 6: An inline duct fan is not required to be provided with a means for permanent electrical
connection when it is provided with the marking defined in item (f) and it is provided with a supply cord
that:

a) Is not longer than 1.82 m (6 feet) measured from the point at which the cord emerges from the
unit to the face of the attachment plug;

b) Is Type SJ or equivalent;
¢) Is permanently attached to the fan;

d) Has three conductors, one being the equipment grounding conductor;
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e) Complies with the requirements of 15.1.3, 15.1.5, 15.1.6, and 15.2.1 - 15.2.5; and

f) Is marked in accordance with 80.1.11.

Exception No. 7: An attic fan is not required to be provided with a means for permanent electrical
connection when it is provided with a power-supply cord that:

a) Ha

S three conductors, one being the equipment grounding conductor;

b) Istype S, SJ. SJO, SJT, SJTO. SO, ST, or STO;

¢) Ha

salength of 0.50 - 1.82m (1.5- 6 feet);

d)lIs
e) Co
) Is

cord.

g) Do

14.1.3 Pow
2 circuitrequ

14.2 Knoc

14.2.1 AKr
installed in 3
removable
thickness of

14.2.2 The
attachment ¢

bermanently attached (o the fan;

mplies with the requirements of 15.1.3 and 15.2.1 - 15.2.5;

marked or it is noted in the installation instructions “CAUTION: Do._not use w
'and

es not contact the fan blade by one of the following methods:
1) Guarding of the moving blade to reduce likelihood of'cord contact; or

2) Location of cord exitand length of cord is such.that likelihood of cord contad
blade is minimized; or

3) Instructions are provided as well as cord'tag marking to instruct the installer
away from fan blade.

irements, 31.3.
kouts and openings

ockout in a sheet-metal enclosure provided for connection of the appliance to a
ccordance with'the’National Electrical Code, ANSI/NFPA 70, shall be securely
vithout deformation that would impair the intended performance of the en
he knockout'shall be in accordance with the thicknesses specified in Table 7.1.

re shall"be a flat surface surrounding a knockout or opening of sufficient area

ith extension

t with moving

to route cord

er supply termina! or leads identified for connection to Class 2 wiring shall comply with Class

iring system
attached and
closure. The

to permit the

f.a‘length of standard rigid metallic conduit of a size corresponding to the size of|

or opening. 1

the knockout

14.2.3 A knockout or opening shall be surrounded on both the inside and outside surfaces by a flat
surface to permit proper installation of a locknut. The flat surface shall extend in all directions beyond the
edge of the knockout for a distance not less than that specified in Table 14.1.

Exception: A knockout construction complying with the polymeric enclosure tests, Section 8.6 of the
Standard for Enclosure of Electrical Equipment, Non-Environmental Considerations, UL 50, and Limited

Short-Circuit

Test, Section 43, is not required to comply.
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Table 14.1

Dimensions associated with openings for conduit

Unthreaded openings

Minimum diameter of flat surface at
Trade size of conduit Nomina! knockout diameter® knockout
mm (Inches) mm (inches) mm (inches)
12.70 (1/2) 22.22 (0.875) 29.26 (1.152)
19.05 (3/4) 27.78 (1.109) 36.83 (1.450)
25.40 (@) 3453 (1.375) 45.82 (1.804)

? Aplus tolerance of 0.79 mm (0.031 inch) and a minus tolerance of 0.38 mm (0.015 inch) applies to the knackout opening

diameter. Knockout diameters are to be measured otherthan at points where a tab remains atter removal of the knofkaout.

14.3 Field-wiring compartments

14.3.1 A fieJd-wiring compartment in which power-supply connections are made shall be logated so that

the connectigns are able to be readily inspected after the appliance is installed-as intended.

Exception: This requirement does not apply to a field-wiring compartment in a hood-typ¢

fan that, in

accordance With the manufacturer’'s instructions, is installed behind ahinged or sliding cabingt door or the

like.

14.3.2 Accgssibility of field-installed wiring and inspection_ofsplices is to be judged by:

a) A trfial installation following any instructions provided by the manufacturer; or

b) Usjng any wiring system permitted by-the National Electrical Code, ANSI/NFIPA 70, if no

instrugtions are provided.

14.3.3 The

minimum usable volume of'an outlet box or terminal compartment in which field-installed
wiring connegtions to the power supply.are to be made shall be as specified in Table 14.2.

Table 14.2
Minimum usable volume of terminal compartment
Volume for each conductor that originates putside the
compartment and terminates oris spliced|within the
compartment, and each conductor that passejs through the
compartment without splice or termination.lincluding a
S'i‘ﬂ U: bUlldub:Ul > i O
AWG (mm?) cm? (cubic inches)

18 (0.8) 246 (1.50)
16 (1.3) 287 (1.75)
14 (2.1) 32.77 (2.00)
12 (3.3) 36.87 (2.25)
10 (5.3) 40.97 (2.50)
(8.4) 49.16 (3.00)
6 (13.3) 8194 (5.00)

14.3.4 A motor containing an integral wiring compartment shall comply with the requirements of the
Standard for Rotating Electrical Machines — General Requirements, UL 1004-1.
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14.3.5 An electrical component shall not be mounted on a part, such as the cover of a wiring-terminal
compartment, that is removed to permit field-wiring connections or inspections.

Exception No. 1: A ceiling-insert, wall-insert, or hood-type fan, having a blade diameter of 304.8 mm (12
inches) or less, in which the power-supply-circuit wires are intended to be connected to an attachment-
plug receptacle into which the leads to the motor or other electrical component are plugged are not
prohibited from having the receptacles with integral leads mounted on the cover.

Exception No. 2: Components such as switches, thermostats, or the like shall not be mounted on a wiring
compaitment cover unless:

thout placing

perates at a

d) The component wiring terminals are not fieid-wired;

e) Factory-installed pigtail leads can withstand a pulf of 22.24.N (5 pounds) for 1 minute;

g) The minimum size of the pigtail leads is 18 AWG(0.82 mm?); and

h) There are no exposed wiring terminals on the back of the switch, thermostat, and the like.

14.3.6 A figld-wiring compartment intended for-connection of a supply raceway and mourted integrally
with the appljance shall be attached so as to ‘be/prevented from turning with respect to the appliance.

14.3.7 WhIn the constructional features of an appliance permit field-wiring connections tp be made in
the motor te¢rminal compartment, the compartment shall comply with the applicable reqlirements for
electric motars.

14.3.8 An ¢pening in a roof-mounted appliance for a power-supply or external control-circyit connection
shall be threaded unless:

a) Itis located-entirely below the lowest uninsulated live part within the enclosure; or

b) Its [location prevents drainage into the enclosure.

The metal at a threaded opening for a wiring system shall be not less than 6.35 mm (1/4 inch) thick, and
an end-stop shall be provided, unless the thread is tapered. See 166.6.8.

14.4 Wiring terminals and leads

14.4.1 A field-wiring terminal is a terminal to which a wire is connected in the field, unless the wire and a
means of making the connection — a pressure terminal connector, soldered loop, crimped eyelet, or the
like —factory-assembled to the wire, are provided as part of the appliance.

14.4.2 A fan intended to be permanently connected electrically and rated 12 Amps or less shall be
provided with wiring terminals, including an equipment grounding terminal, for the connection of
conductors having an ampacity acceptable for the appliance. Otherwise, the fan shall be provided with
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leads not smaller than 18 AWG (0.82 mm?). When the fan rating exceeds 12 Amps, terminals shall be
suitable for 125 percent of the cumrent rating of the fan.

Exception: Leads shall not be smalier than 18 AWG unless they are taped together and connected so that
the individual conductors have a total cross-sectional area of at least 0.82 mm?,

14.4.3 A wiring terminal shall be provided with an acceptable pressure terminal connector securely
fastened in place - for example, firmly boited or held by a screw.

Exception: A wire-binding screw is not prohibited from being employed at a wiring terminal intended for
connection of a 8 AWG (8.4 mm?) or smaller conductor when upturned lugs or the equivalent are provided
{o hold the wire-in-positiof:-

14.4.4 Awifing terminal shall be prevented from turning or shifting in position.
14.4.5 A wife-binding screw at a field-wiring terminal shall not be smaller than N6, 110 (4.8 mm diameter).

Exception Nq. 1: This requirement does not apply to a No. 8 screw (4.2-mm’ diameter) beihg used at a
terminal interjded only forthe connection of a 14 AWG (2.1 mm?) or smallér conductor.

Exception N@. 2: This requirement does not apply to a No. 6 screw (3.5 mm diameter) bging used at
terminal inter)ded only for connection of a 16 or 18 AWG (1.3 mm*or 0.82 mm?) conductor.

144.6 It shpuld be noted that 14 AWG (2.1 mm?) is the smallest conductor that shall be usefl for branch-
circuit wiring,[and thus is the smallest conductor that shall*be anticipated at a terminal for copnection of a
power-supply wire.

14.4.7 A temminal plate tapped for a wire-binding screw shall be of metal not less than 1.2f mm (0.050
inch) thick. There shall be two or more full threads in the metal, which may be extruded if pecessary to
provide the threads.

Exception: Al|plate not less than 0.76 mm (0.030 inch) thick meets the intent of this requiremgnt when the
tapped threads have equivalent-strength in accordance with the Standard for Terminal Blocks.| UL 1059.

14.4.8 Upturned lugs, a cupped washer, or the equivalent shall be capable of retaining a conductor of the
size specified in 14.4.2«1nder the head of a screw or washer.

14.4.9 The free length of a lead inside an outlet box or wiring compartment shall be 152 .4 njm (6 inches)
ormore wherr thelead is intended for field connection to an extemal circuit.

Exception: A lead shall not be less than 152.4 mm long unless it is evident that use of a longer lead results
in arisk of fire, electric shock, or injury lo persons.

14410 A screw used to secure an equipment grounding lead to an enclosure shall engage at least two
full threads in the metal, which is notprohibited from being extruded to provide the threads.

14.5 Identification

14.5.1 A permanently connected appliance rated 125 volts or 125/250 volts (3-wire) or less, and
employing a lamp- or element-holder of the Edison screw-shell type, or a single-pole switch or
overcurrent-protective device other than an automatic control without a marked "off’ position shall have
one terminal or lead identified for the connection of the grounded conductor of the supply circuit. The
terminal or lead so identified shall be the one that is electrically connected to the screw shell of a lamp- or
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element-holder but to which shall not be connected a single-pole switch or single-pole overcurrent-
protective device, other than an automatic control without a marked "off” position.

14.5.2 With reference to 14.5.1, if leads from the motor or other component terminate in an attachment
plug intended for insertion in a receptacle that is:

a) Provided as part of the appliance; and

b) Intended for connection of the branch-circuit power-supply conductors.

The plug and receptacle shall be polarized if a single-pole switch or an Edison-base lampholder is
connected to the plug.

14.5.3 A tgrminal intended for connection of a grounded power-supply conductor shall.be made of or
plated with metal substantially white in color and shall be readily distinguishable fromthe other terminals;
or identification of that terminal shall be clearly shown in some other manner, such as or] an attached
wiring diagrgm.

14.5.4 The|surface of a lead intended for the connection of a grounded-power-supply cdnductor shall
have a whitegl or gray color and shall be readily distinguishable from the aother leads.

14.5.5 The|surface of a lead intended for connection of an €quipment-grounding condyctor shall be
green with of without one or more yellow stripes, and no other{ead shall be so identified.

14.5.6 A tgrminal intended for the connection of an equipment-grounding conductor shall be identified
by:

a) Use of a wire-binding screw with a green-colored head that is slotted or hexagonal, jor both;
b) Use of a threaded stud with a green-colored hexagonal nut;

¢) Usk of a green-colored pressure-terminal connector;

d) Bging marked "G," "GR,""GND," "Ground," "Grounding," the grounding symbol, 63 or the like;
or

e) A marking on a.wiring diagram provided on the appliance.

15 Power Supply.Connections — Cord-Connected Appliances

15.1 Cords$ and plugs

15.1.1 A portable appliance shall be provided with a flexible cord in accordance with Table 15.1 and an
attachment plug for connection to the power-supply circuit. The length of cord external to the appliance
shall be measured from the face of the attachment plug to the point of attachment or entry into the
enclosure.

Exception: A power supply cord provided on an air filtering appliance also evaluated to the Standard for
Vacuum Cleaners, Blower Cleaners and Household Floor Finishing Machines, UL 1017, may exceed the
maximum length specified in Table 15.1 provided it meets all other requirements in both UL 507 and UL
1017.

15.1.2 A product as described in Table 15.1, rows 1 and 2, but intended for commercial or industrial use,
shall employ a cord as described Table 15.1, row 3. and be marked in accordance with 80.1.10.
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Table 15.1
Cords forappliances

provided with
extension cord

"stubby cord” for use with an

junior hard service cord in accordance with
Table 400.4 of the National Electrical Code,
ANSI/NFPA 70

Appliance Type of cord® Length, m (ft)
1. Fan notintended to restdirectly on fioor when | SPT-2-R. HPN-R, SVT-R, SJT-R. The card shalil 1.5-3(5-10)
in use. For example, a bracket fan, window only comply with the Standard for Flexible Cords and
fan, or portable vsall fan mounted with keyhole Cables. UL 62
slots.
2. Fan thatrestsdirectly on floor when in use, SPT-2-R, HPN-R, SVT-R, SJT-R. The cord shall 1.5-3(5-10)
exceptforthe type of fan indicated initem 3, 6, comply with the Standard for Flexible Cords and
or 7. For example, a desk fan or box fan. Cables, UL 62
3. Fan intended for commercial or industrialuse, | SJ. SJT, SJO, SJTO, or any hard service cord or 1.56-76(5-25)
except fortheIpeel—fea—indiee(ed—h—ilem%Fer— jer i + ree-with
example, a commercial air filtering appliance. Table 400.4 of the National Electrical Code,
ANSI/NFPA 70
4. Portable or Windows-type evaporative SP-2. SPT-2. or of a type equally serviceable for 1.5-3(5-10)
household cooder artd household air filtering the application®
appliances.
5. Commerciallindustrial, or agricultural fan SJ. SJT, 8JO, SJTO. or any hard service cord of 0.5-3.9(1.5-12)
mounted as specified in Exception No. 3 of junior hard service cord in acocordance with
14.1.2, Table 400.4 of the National Electrical Code,
ANSI/NFPA 70
6. Portable fanfemploying a general use SJ. SJE. SJO, SJT. SITO orequivalent 05-74(1.5-25)
convenience rgcaptacle, or evaporative cooler
with or without i general use convenience
receptacle,
7. Dryer type fgn and commercial dispiay blower | SJ,SJT, SJO, SJTO;0rany hard service cordor 1.5- 305 (5- 100)
except as noted in Item 8. junior hard service’cord in acoordance with
Table 400.4 of the National Electrical Code.
ANSI/NFPA 70
8. Dryer type fgn and commercial display blower | SJ. SJT, SJO, SITO. or any hard service cordor | 0.203 — 0.4%57 (0.67 —1.5)

2 An SVT cord

ype is considered equally serviceable'to SPT-2.

15.1.3 The

15.1.4 The
permanently
permanent connection to the appliance.

16.1.4.1

flexible cord shall-be rated for use at a voltage not less than the rated vg
appliance, ar|d shall have anampacity not less than the current rating of the appliance.

flexible cord-for products as described in rows 1 and 2 of Table 15.1 shall
to the (appliance or be in the form of a separate cord set with acceptabl¢ means for

A . tec = dtetachabt | ot ted

pins that accommodate a standard flatiron or appliance plug.

ltage of the

be attached

with terminal

15.1.5 The voltage rating of the attachment plug shall not be less than that of the appliance. When an
appliance can be adapted for use on two or more different values of voltage by field alteration of intemnal
connections, the attachment plug shall be rated for the voltage for which the appliance is connected when

shipped from the factory. See 80.2.2.

15.1.6 The current rating of the attachment plug for an appliance rated 12 amperes or less shall not be
less than the current rating of the appliance. For an appliance rated more than 12 amperes, the current
rating of the attachment plugs shall not be less than 125 percent of the current rating of the appliance.

15.1.7 The attachment plug of the power supply cord of an appliance provided with a 15- or 20-ampere
general-use convenience receptacle shall be of the 3-wire grounding type. The attachment plug of the
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power supply cord of all other appliances not required to be grounded shall be polarized or of the

grounding type.

15.1.8 When a 3-wire grounding-type attachment plug or a 2-wire polarized attachment plug is provided,
the attachment plug connections shall comply with Figure 15.1, and the polarity identification of the flexible

cord shall comply with Table 15.2.

15.1.9 The conductor of the power supply cord that is intended to be grounded shall have the following

items connected to it:

a) The screw shell of an Edison-base lampholder; and

b) Thie terminal or lead receptacle intended to be grounded. Table 15.2 identifies thé supply cord

cond

ictor intended to be grounded.

Figure 15.1

Connection to attachment plug

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING - TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH. INSULATION HAVING A
GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE ©

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR]

CONDUCTOR INTENDED TO BE GROUNDED
(IDENTIFIED CONDUCTOR)®

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

; l CONDUCTOR NOT INTENDED TO BE
\ GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)b

® The blade to which the green cenductor is connected may have a U-shaped or circular cross section.
® Signifies a conductor identified in accordance with Table 15.2.
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Table 15.2

Polarity identification of flexible cords

Method of polarity identification

Acceptable combinations

Wire intended to be grounded"

All other wires

Colored braid

Solid white or gray

Solid color other than white or gray

Tracer in braid

Solid white or gray braid with no tracer in
braid®

Solid white or gray braid with a colored
tracer in braid®

Colorediracerin braid of a color other than
white or gray

No tracer in braid of solid color other than
white or gray

Solid white or gray®

Solid calor other than white or gray

Colored insulafjon®

Light blue?

Solid cotor other than light b!Je, white, or
grayd

Cotlored separdior®

White or gray

Color other than white or gray

Tinned conduclors'

Tin or other white metal on all strands of the
conductor

No tin or other swhite metal onjthe strands of
the conductaf,

Surface marking®

One or more stripes, ridges, or grooves, or a
combination of these on the exterior surface
of the cord

® Only for Type$ C and PD cords.

" Only for Type

2 A conductor Having insulation finished to show a green color with or without one or more'straight or helical unbrok
stripes or havirlg a green braid with or without one or more yellow tracers is to be used'only as an equipment groun
See Figure 15.] for the connection of conductors to attachment plugs.

¢ Only fora corf having no braid on any individual conductor.
9 Onty for a corfl having a jacket that is not integral with the circuit conductor insulation.
¢ Only for Typep SP-1, SP-2, SPE-1, SPE-2, SPT-1, and SPT-2 cords.
SPT-1 and SPT-2 cords.

yellow
ng conductor.

15.1.10 A flpxible power supply cord shall'not be smaller than 18 AWG (0.82 mm?).

15.1.11

The ampacity of a flexible power supply cord shall be as specified in Table 40
National Ele¢trical Code, ANSI/NEPA 70. For reference purposes, an abbreviated table
ampacities for flexible cord with two current carrying copper conductors is shown in Table 15.3.

.5(A) of the
howing the

Table 15.3
Ampacities for flexible cords

Conductor size Ampacity

AWG (mm? (Amperes)
18 (0.82) 10
17 (1.04) 12
16 (1.31) 13
14 (2.08) 18
12 (3.31) 25

15.2 Strain relief

15.2.1 Strain relief shall be provided so that the mechanical stress on the fiexible cord is not transmitted
to terminals, splices, or internal wiring. See 54.1.
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15.2.2 A metal strain-relief clamp or metal band is acceptable without supplementary protection on a
Type SJ, SJO, SJT, SJTO, S, SO, ST, STO, SV, or SVO cord.

15.2.3 A metal strain-relief clamp or metal band shall not be used on Type SP-2 or lighter rubber-
insulated cord or on Type SPT-1, SPT-2, SVT, or SVTO cord unless such a cord is protected by vamished
cloth tubing or the equivalent under the clamp, and the construction complies with the requirements
specified in 54.5.

15.2.4 Means shall be provided to prevent the supply ¢ord or lead from being pushed into the enclosure
of an appliance through the cord-entry hole when such displacement results in:

a) Subj damage;

b) Exposing the supply cord or lead to a temperature higher than that for which it.is)rat

0%

d;

¢) Reducing spacings (such as to a metal strain-relief clamp) below the minimum required values;
or

d) Dgmaging internal connections or components.

To determing compliance, the supply cord or lead shall be tested in, accordance with Secfion 57, Push
Back Relief Test.

15.2.5 When a knot in a flexible cord serves as the strain relief, the surfaces that the knot fouches shall
be free from jprojections, sharp edges, burrs, fins, or similar,edges that damage the conductors.

Exception: Aknot shall not be employed to provide strain relieffor cord-connected rangehoods.

15.3 Bushings

opening in afwall, barrier, or enclosing case. The bushing shall be substantial, secured in place, and shall
have a smopth, well-rounded surface against which the cord may bear. An insulating bushing shall be
provided when:

15.3.1 A byshing or the equivalent shall be provided at a point where a flexible cord passis through an

a) The cordis Type SP31, SPT-1, SP-2, or SPT-2, or other type lighter than Type SV;
b) The wall or barrier is of metal; and

c) The construction is such that the cord is subjected to stress or motion.

Exception: Fora cor e in wood, porcelain, phenolic composition, or other ronconauctive material, a
smoothly rounded surface is considered to be the equivalent of a bushing.

15.3.2 Ceramic materials and some molded compositions are acceptable for insulating bushings.

15.3.3 Vulcanized fiber is not prohibited from being employed if the bushing is not less than 1.2 mm (3/64
inch) thick, and if formed and secured in place so that it is not damaged by conditions of ordinary moisture.

15.3.4 A separate soft-rubber, neoprene, or polyvinyl chloride bushing is not prohibited from being
employed in a fan, or in the frame of a motor, or in the enclosure of a capacitor attached to a motor of an
evaporative cooler, or a room-type filter unit if the bushing is:

a) Not less than 1.2 mm (3/64 inch) thick; and
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b) Located so that it is not exposed to oil, grease, oily vapor, or other substances that deteriorate
the compound employed.

15.3.5 A bushing of a material mentioned in 15.3.4 shall not be employed in an appliance unless used in
conjunction with a type of cord for which an insulating bushing is not required.

15.3.6 When a bushing of a material mentioned in 15.3.4 is used, the hole in which the bushing is

mounted sha

Ilbe smooth and free from sharp edges.

15.3.7 A bushing of the same material as, and molded integrally with, the supply cord is acceptable on a
Type SP-1 or heavier cord, only when the built-up section is not less than 1.6 mm (1/16 inch) thick at the

point where t

15.3.8 Ani
material is ng
the metal in v

16 Supply

16.1 An ap
protection.

Exception: A
requirements
overcurrent g

16.2 A fuse|
Part 1: Gene

<l vy |y [l
1T LUV paootTo un Uuyl TUIC CTivivoure.

hsulated meta!l grommet is acceptable in place of an insulating bushing) if

hich it is mounted.
Cord Overcurrent Protection

bliance described by rows 1 and 2 of Table 15.1 shall be provided with integra

product employing a direct plug-in Class 2 power unit which complies with tf
in the Standard for Class 2 Power Units, UL 1310, is not required to be provided
rotection.

ral Requirements, UL 248-1, the Standard for Low-Voltage Fuses — Part 14: S

Fuses, UL 248-14, and Section 24.

16.3 A sup
Supplementa
protection de
times the AC
circuit shall b
circuit is testg

16.4 The o
cord design (
of the attachr

16.5 Thera

blementary protector provided for overcurrent protection shall comply with the
ry Protectors for Use in Electrical Equipment, UL 1077. The supplementary
vice shall comply with‘the Overload Test in UL 1077, tested at 1.5 for a lamp

e determined based upon the motor locked rotor current and power factor for ead
d independently.

ercurrent protection shall be either an integral part of the attachment plug, or

t
t less than 0.8 mm (1/32 inch) thick and completely fills the space between the I

e insulating
rommet and

| overcurrent

e applicable
with integral

provided for overcurrent protection shall comply with the Standard for Low-Voltage Fuses —

upplemental

Standard for
overcurrent
circuit and 6

full load current-rating for a motor circuit. The overload test current and power factor of each

h load. Each

bf a through-
een the face

n-line-fuseholder) located so that there is no more than 152 mm (6 inches) betw

hent plug and the side of the fusehalder furthest from the attachmentplug. |

ting of the overcurrent protection shall be a maximum of 5A.

16.6 The overcurrent protection shall be connected to the ungrounded conductor of the power supply.

17 Special

Protection Devices

17.1 Ground-fault circuit-interrupters (GF Cl) for protection against electrical shock shall comply with the
Standard for Ground-Fault Circuit-Interrupters, UL 943. The following statement, or equivalent, shall be
included as a marking near the GFCI, or as an instruction in the manual: “Press the TEST button (then

RESET butto

n) every month to assure proper operation.”
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17.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

Note — An ALCIl is not considered an acceptable substitute for a GFCI when the National Electrical Code, ANSI/NFPA 70, requires a
GFCI.

17.3 Equipment ground-fauit protective devices shall comply with the Standard for Ground-Fault Sensing
and Relaying Equipment, UL 1053, and the applicable requirements of the Standard for Ground-Fault
Circuit-Interrupters, UL 943.

17.4 An arc-fault circuit-interrupter (AFCI) or leakage-current detector-interrupter (LCDI) provided as part
of a cord-connected appliance shall comply with the Standard for Arc-Fault Circuit-Interrupters. UL 1699,
and the requjrements of 17.5 - 17.7.

17.5 The AFCI or LCDI! shall be installed as an integral part of the attachment plug or Ipcated in the
supply cord within 102 mm (4 inches) of the attachment plug.

17.6 Arc faplt detection testing shall include the following. as applicable:
a) Carbonized path arc clearing time test;
b) Paint contact arc test;
anted tripping test — Load Condition I;
d) Unwanted tripping test — Load Condition Il — Coendition C and D;
e) Unwanted tripping test — Load Condition |}~ Condition A; and
f) Mgsking.

Exception: Tlhe carbonized path arc clearing time test is not applicable for LCDIs that are provided with
shielded power-supply cords.

17.7 An ARCI or LCDI provided: as part of an appliance intended for outdoor use shall comply with the
applicable rgquirements of Sections 165 — 167.

18 Live Parts

18.1 A curtent-carrying part shall be silver, copper. a copper alloy, or other material acceptable for the
application.

18.2 Ordinary iron or steel that is provided with a corrosion-resistant coating is not prohibited from being
used as a current-cariying pait in accordance with the following:

a) When acceptable in accordance with 6.1.1; or

b) Within a motor or associated governor, but the use of ordinary iron or stee! for current-carrying
parts elsewhere in the appliance is not acceptable.

18.3 An uninsulated live part shall be secured to the surface on which it is mounted, and supporting
insulating materials shall be secured in place, so that the part is prevented from turning or shifting in
position when spacings are reduced below the minimum values specified in Spacings. Section 30.

18.4 Friction between surfaces is not acceptable as a means to prevent shifting or turning of a live part. A
loothed lock washer with spring take-up, applied as intended, is acceptable.


https://ulnorm.com/api/?name=UL 507 2024.pdf

56 UL 507 AUGUST 22, 2024

19 Internal Wiring — Electrical Connections

19.1 The internal wiring and connections between parts of an appliance shall be protected or enclosed in
accordance with 19.2.

Exception: A length of flexible cordis not prohibited from being employed for external interconnection only
when flexibility is essential.

19.2 Internal wiring, consisting of individual insulated conductors either separate or in a harness, and
electrical connections are considered to be acceptably protected when either of the following apply:

b) Even though it could be touched by the probe specified in 10.1.1, the wiring is-secyred so that it
canngdt be grasped or hooked in such manner that it or related electrical connéections gre subjected
to undue stress.

A grill, louven, or the like, regardless of how secured in place, is not to be removed when the exposure of
internal wiring is being judged, but a filter, or other device provided in lieu of.a filter, on a fan|intended for
use in a cooking area is to be removed during the examination. The I6cation in which the|appliance is
intended to be mounted when in service is also to be taken into consideration in determining compliance
with this requirement — that is, a relatively greater degree of expasure of internal wiring is acceptable if the
appliance is Ikely to be installed in a location, such as an attic, where it will be remote from pefsons.

19.3 The internal wiring and connections of an appliance’shall consist of components of a {ype or types
that are acceptable for the particular application, when considered with respect to:

a) The temperature and voltage to which they are likely to be subjected;
b) Exposure to oil, grease, or moisturesand

c) To ¢ther conditions of servicetowhichthey are likely to be subjected.

19.4 Wiring|shall be protected from sharp edges including male screw threads, burrs, moving parts, and
other agents that might cause abrasion of the insulation on conductors.

19.5 A flexible cord used" for external interconnection as mentioned in 19.1 shall be provided with
bushings and strain relief that comply with Section 54, Strain Relief Test.

19.6 Insulated.conductors that pass through an opening in a sheet-metal wall that is not mgre than 1.07
mm (0.042 ingh).thick shall be:

a) Securely held away from the edges of the opening
b) Protected by a bushing, metal grommet, eyelet, or the equivalent; or

c) Protected by rolling the edge of the metal opening at least 120 degrees.
19.7 A non-metallic bushing as mentioned in 19.6(b) shall:
a) Be securely held in place; and

b) Have a minimum wall thickness of 1.2 mm (3/64 inch).

19.8 The edges of an opening in sheet metal more than 1.07 mm (0.042 inch) thick shall be treated to
prevent abrasion of the insulation by removal of burrs, fins, and sharp edges.
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19.9 Insulated wires are not prohibited from being bunched and passed through a single opening in a
metal wall within the enclosure.

19.10 All splices and connections shall be mechanically secure and shall maintain electrical contact.

19.11 A soldered connection shall be made mechanically secure before being soldered when breaking
or loosening of the connection causes a risk of fire, electric shock, or injury to persons.

19.12 With reference to 19.11, a lead is considered to be mechanically secure when one or more of the
following are provided:

a) At

wrap-around-a terminal:
P T

b) The lead is passed through an eyelet or opening;

lead is twisted together with another conductor.

ice shall be provided with adequate insulation equivalent to that on the wires ipvolved when
of spacing between the splice and other metal parts is not maintained.

tion consisting of two layers of friction tape, two layers of thermoplastic tape, or of one layer
e wrapped over one layer of rubber tape, is acceptable.on a splice when the volLage involved
50 volts. In determining if splice insulation consisting of coated-fabric. thermoplastic, or other
eptable, consideration is to be given to such factors as dielectric properties, heat-resistant
-resistant characteristics, and the like. Thermoplastic tape wrapped over a shafp edge is not

is less than
tubing is ac
and moistur
acceptable.

19.15 The means of connecting stranded internal-wiring to a wire-binding screw shall be sych that loose
strands of wire are prevented from contacting ether live parts not of the same polarity as the wire and from
contacting dead-metal parts. This shall be aceomplished by using pressure terminal connedtors, crimped
eyelets, soldering all strands of the wire tagether, or equivalent means.

19.16 Wirimg that connects the motor and the base of an oscillating fan shall:
a) Have conductors with individual strands not larger than 34 AWG (0.02 mm?);
b) Have rubber or.other insulation not less than 0.4 mm (1/64 inch) thick on each conductor; and

¢) Nat be of-such length and location that results in damage by intended operation.

19.17 Interpal_connections from the motor or light in a wall-insert fan, a ceiling-insert fan| or a ceiling-
insert fan/light combination to the fan shall be made by a plug and receptacle connection.

19.18 The cord or wiring employed for receptacle/motor or light interconnection or other interconnection
purposes within a wall-insert fan, ceiling insert fan, or a ceiling-insert fan/light combination shall comply
with the strain relieftest requirements for Interconnecting Cords and Leads, Section 55.

20 Insulating Material

20.1 Insulating material employed in an appliance is to be judged with respect to its acceptability for the
particular application. Materials such as mica and certain refractory materials are acceptable for use as
the sole support of live parts. Other materials not acceptable for general use, such as magnesium oxide,
may be acceptable if used in conjunction with other insulating materials, or if so located and protected that
the risk of mechanical damage and the absorption of moisture are reduced. When it is necessary to
investigate a material to determine its acceptability, consideration is to be given to its mechanical strength,
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129.1.2.2 The walls of the enclosure are to extend at least to the top of the top building cabinet, and are
to project at least 304.80 mm (12 inches) in front of the installed range or shelf. The enclosure is to be
firmly assembled with 90 degree angles between the back and the side walls. The walls of the enclosure
are to be located as close to the assembly as construction permits — a sliding fit. The side walls then are to
be adjusted at the front until contact is established between the test enclosure and the front edges of the
assembly at its widest point. See Figure 129.1.

129.1.2.3 The ventilating-hood-fan shelf and range are to be installed in contact with the back wall with
the shelf at the shelf manufacturer’s minimum recommended height above the range top. A top building
structure or cabinet is to be installed immediately above the ventilating-hood-fan shelf, or at the minimum
clearance recommended by the ventllatlng hood-fan shelfmanufacturer to a cabinet, soffit, or the like. The
top building side walls of
the test enclgsure, and 330.20 mm (13 mches) deep, except that it may be of Iesser depth ff an mtegral

depth to exte
to be centergd over the range width, and upper side cabinets are to be installed on'‘\each sid¢ of the shelf

shelf width, ahd lower side cabinets are to be installed on each side of the range to fill the spages between
the range sides, the test enclosure walls, and the floor. The top surfaces of the lower side cgbinets are to
be at the sanje height as the range top. All cabinets are to have a solid front panel. See Figure

129.1.3 Stdndard test gas range

129.1.3.1 The standard test gas range to be used is to_have a self-cleaning oven and is to have surface
burners rated 2.93 kW (10,000 Btu per hour) each and‘a broiler rated 4.10 kW (14,000 Btu per hour) when
supplied with[ natural gas. A range 762 mm (30 inches) or less in width is to have four surfacgs burners. A
914.40-mm (B6- inch) wide range is to have five-surface burners as described in Figure 129.2,
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Table 21.2
Internal wiring for fans employing a general use convenience receptacle

Ampacity of receptacle Internal wiring
(Amperes) (AWG)
15 14
20 12

21.9 When the face of a general use convenience receptacle is less than 15.9 mm (5/8 inch) wide orless
than 22.2 mm (7/8 |nch) Iong. the face of the receptacle shall pro Ject not more than 4.8 mm (3/16 inch)
from the parto z : : m chHo d-15.9 mm (5/8
inch) wide ymmetncally Iocated about the receptacle contacts and when the mountlr g surface is
conductive, {he face of the receptacle shall project not less than 2.4 mm (3/32 inch) fromrtHat part of the
mounting sufface.

21.10 The farea surrounding a general use convenience receptacle shall be'free of any grojection that
prevents fulllinsertion of the blades of an attachment plug having a face diameter of 49.2 |mm (1-15/16
inches) and fectangular attachment plug having a face of 38.1 by 41.3 mm (1<1/2 by 1-5/8 inch).

Exception: Tlhis requirement does not apply to projections that prevent the blades of the attachment plug
from making|electrical contact with the female contacts of the cofnvenience recepiacle.

2111 The Jocation of the convenience receptacle must be such that it is not possible tp bypass the
grounding blade during insertion.

21.12 A Class A ground-fault circuit interrupter (&£ Cl) with open neutral protection shall bg provided for
general use fonvenience receptacles that are part of a fan intended to be used outdoors or irf wet or damp
locations. The convenience receptacle shall<be located so that it is not wetted. See Sectiops 165 — 169
and 195.

21.13 A fap provided with a general'use convenience receptacle intended for use in an oufdoor location
with the receptacle cover closed:shall be provided with a self-closing cover and shall be marked in
accordance pith 81.10.

21.14 Supplementary_‘overcurrent protection shall be provided for each general use |convenience
receptacle apd shall be connected between the power supply cord and the receptacles. The overcurrent
protective dgvice shall'comply with the requirements in the Standard for Supplementary Protgctors for Use
in Electrical [Equipment. UL 1077, for use with motor loads. The supplementary overcurrgnt protection
device shall |have been subjected to the Overload Test in the Standard for Supplementary Protectors for
Use in Electrical Equipment, UL 1077, tested for motor starting at 6 times the AC fullload current rating.

Exception: A fuse that complies with the requirements in the Standard for Low-Voltage Fuses - Part 14:
Supplemental Fuses, UL 248-14, is not prohibited from being used as a supplementary overcurrent
protection device.

21.15 A single-pole supplementary protection device shall be connected in the ungrounded (line)
conductor of the supply circuit only. A double-pole device shall be connected on both the ungrounded and
grounded (neutral) conductors such that when it operates, it opens both ungrounded and grounded
conductors.

21.16 A supplementary protection device shall not be connected to the grounding conductor.
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21.17 The ampere rating of the overcurrent protective device shall not be greater than 80 percent of the
minimum anticipated branch circuit minus the fan rating.

21.18 A supplementary protection device shall not open during the Temperature Test, Section 46.

21.19 When a single overcurrent protective device does not protect all receptacle outlets, more than one
overcurrent protective device shall be used. and each receptacle outlet shall be marked to indicate the
rating of the overcurrent protective device connected to it. The total of the receptacle markings plus the fan
rating shall not exceed 80 percent of the minimum anticipated branch circuit rating.

21.20 A fan employing a receptacle having a fuse that is intended to be replaced in the field shall be
marked as speeifrecdHn84-18:

2121 A prdduct employing a convenience receptacle shall be marked with the rating. of trireceptacle.
The rating shhll correspond to the rating of the overcurrent protective device connectedito it. See 80.1.8.

22 Motors

22.1 A motpr shall comply with the construction requirements of the-Standard for Rotat{ng Electrical
Machines — General Requirements, UL 1004-1.

Exception: Cpntrol circuitry provided as part of a motor construction as described in Exception No. 1 to
23.1(c) shall be investigated in accordance with 23.4.

22.2 The Standard for Rotating Electrical Machines.'=* General Requirements, UL 1004-1, shall be
amended in gccordance with Table 22.1 for motors netienclosed, or partially enclosed, by the| end product
enclosure.

Table 22.1
Application of UL 1004-1 requirements

UL 1004-1 Requirement UL 507 Amendment
Cord-Connectegd Motors. Section 15 Superceded by: UL 507. Clause 15
Factory Wiring[Terminals and Leads="Section 17 Allowrable option: UL 507, Clauses 14.2 - 14.4
Frame and Endlosure, Sectioh 9 Allovrable Option: UL 507, Clauses 7.1, 7.3, and 1.4
Ventilation Opgnings, Section 12 Allovsable Option: UL 507, Sections 9, 10 and Clduses 7.1.4 -
1 7.1.7, where applicable

Accessibility ofIUninsulated Live Parts, Film-Coated Wire, and Allovsable Option: UL 507, Sections 9 and 10
Moving Parts, tor—13

Protection Against Cofrosion, Section 14 Outdoor Use - Superceded by: UL 507, Section 166.2
All Other Uses - Allowable Option: UL 507, Section 13

223 The Standard for Rotating Electrical Machines — General Requirements, UL 1004-1, shall be
amended in accordance with Table 22.2.
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Table 22.2
Application of UL 1004-1 requirements

UL 1004-1 Requirement UL 507 Amendment

Electrical Insulation, Section 22
UL 746C

Allowable Option: CTl values appropriate for the end use per

Solid-State Controls, Clause 7.2
86.2

Allowable Option for Operating Only Conirols: UL 507, Clause

Markings. Clause 43.1

and m)

Allowable Option: UL 1004-1, Clause 43.1 a), b). c). d). Q). j).

224 A mo
maximum ng

225 A mo
Test, Sectior

22.6 With
required to e additionally treated to prevent absorption of moisture in*an appliance not i
exposed to the weather — see 48.3.1 — 48.3.3. A treatment of the winding-is required when th
to comply with the requirements in 48.1.1.48.1.2, and 48.3.1 — 48.3.38.

Exception:
treatment of [the winding, when:

a) The motor is totally enclosed, or

b) The motor has environmental related marking Rainproof (for Type 3R enclosure) or

or winding shall resist the absorption of moisture as evaluated by the, Humidity
53.

reference to 22.5, film-coated wire and wire employing cotton”over film cor[

handling the
y to persons.

Conditioning
ting are not

tended to be
appliance is

n appliance intended to be exposed to the weather is not required to haye additional

Raintight (for

Type|3, 3S, 4, 4X, 6, or 6P enclosure) in accordance with the Standard for Rota§ng Electrical

MacHines — General Requirements, UL 1004-1. and

c) There is no water present on the motor windings as result of the Water Spray Test,

Note: The requifement of 22.5 shall still be.applied.

22.7 A brush holder assembly shall be constructed so that when a brush is worn out — no Ig
its function:> the brush, spring, and other part of the assembly is retained to the degree

which does not resultin:

a) An accessible dead-metal part becoming energized: and

bection 48.

nger capable

b) A live part becoming accessible.

22.8 Motors for use in unattended areas shall be tested in accordance with Section 178,
Section 179A, Performance.

General, and

229 A bobbin-wound skeleton motor used in a ceiling-insert fan, wall-insert fan, or rangehood must

comply with the following requirements:

a) The motor is to be provided with a coil wrap meeting the SVA flammability requirements as
defined by the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL

746C;

b) The coil is to be completely wrapped with insulation at least 0.8 mm (1/32 inch) thick. This wrap

is to employ at least two layers of insulation of minimum 0.4 mm (1/64 inch) thick;
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¢) The adhesive used to secure the coil wrap shall comply with the requirements for adhesives in
the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, as
follows:

1) "As-received” test of UL 746C, Section 69.2. Average value of the bond stre

ngth shall be

computed for comparison with subsequent test data. This value shall be no less than 16 oz

force per inch width (0.175 N/mm or 18 g-f/mm).

2) Effects of temperature test of UL 746C, Section 69.3. Sample conditioning shall occur at

the maximum temperature to which the adhesive is exposed within the end pi
normal operation. Subsequent to conditioning, the bond strength must mainta
original value.

roduct under
in 50% of its

In ad
secur
frame

3) Effects of humidity test of UL 746C, Section 69.4. Subsequent to conditioni
strength must maintain 50% of its original value.

Exception: With reference to (1) — (3), adhesive/coil wrap combinations that
Locked Rotor Cycling. Section 51, and Flagging. Section 52, are notrequired tg
the adhesive requirements of UL 746C. This Exception does not apply to thg
securement requirement described in the subsequent paragraph.

dition to this adhesive, the coil wrap is to be provided with a means for
bment, such as securing the wrap end within the eye-of the motor between the ¢

d) Th

space between the bobbin and the wrap is not to exceed 0.8 mm total of both si

e) The space between the windings and the wrap is to be minimized, allowing fo

volu

inside the coil wrap; and

Lg, the bond

comply with
comply with
mechanical

mechanical
bil and motor

Hes;

minimal air

f) The coil wrap is to possess a minimum electrical RTI of 90°C, but not less than the maximum
tempgrature measured on the motor winding.

Exception N
insulation sy

Exception Ng
possess a m
surfiace of the

23 Motor P

. 1. Coil wraps evaluated and employed as a major insulation component ¢
tem are not requiredto meet the minimum electrical R11 requirements.

. 2: If separated from the motor windings by a suitable insulating material, the ¢

interposediinsulating material.

rotection

bf a Class 8

il wrap is to

nimum electrical RTI of 90°C, but not less than the maximum temperature medsured on the

231

Over-temperature protection shall be provided for the motor of an appliance by one of t

he following:

a) Thermal protection complying with the applicable requirements in the Standard for Thermally
Protected Motors, UL 1004-3. The Running Heating Temperature Test shall be applied to belt-
driven fan motors.

b) Impedance protection complying with the Standard for Impedance Protected Motors, UL 1004-2.

c) Electronic Protection complying with the Standard for Electronically Protected Motors, UL 1004-
7. The Running Heating Temperature Test shall be applied to belt-driven fan motors.

Note: Line voltage converted to Class 2 within the motor electronics is not considered to waive the application of UL 1004-7.
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Exception No. 1: A motor complying with the thermal piotection requirements of UL 1004-3 or
impedance protection requirements of UL 1004-2, independent of the electronic control, is not
required to comply with the requirements for electronic protection. See 23.4.

Exception No. 2: A motor is not required to comply with the Electronic Protection requirements of
UL 1004-7, provided:

a) The motor controller (solid-state), including solid-state overioad protection, has been
evaluated to the requirements of the Standard for Industrial Control Equipment, UL 508, or
the Standard for Low-Voltage Switchgear and Controlgear — Part 1: General Rules, UL

60947-1, and the Standard for Low-Voltage Switchgear and Controlgear
Contactors and Motor-Starters — AC Semiconductor Motor Controllers and

d) Elgctronic protection complying with the tests of UL 1004-3-and the requirements

Elect

Exception: T
more than 6
required to b

23.2 When
protection sH

23.3 When
and when th
the motor fo
as part of the

234 Thec
considered 4

oUy47-9-£, Or

b) The motor drive incorporates overcurrent protection complying with\the

Electrical, Thermal and Energy, UL 61800-5-1 with percent protection set a
Table 26.1, and

¢) The appliance is marked in accordance with 80.2.5.

onic Circuits in Supplement SB.

hree phase blower motors rated not more than 6Q0'V, or single phase blower mo
DO V and not less than 3/4 hp complying with;Motor Overioad Protection, Sectig
e provided integral thermal protection.

all accomplish the intended resuit-at each setting of the speed-control device.

— Part 4-2:
Starters, UL

Standard for

Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements —

b indicated in

for Protective

fors rated not
n 26, are not

a multispeed motor is provided with.protection in accordance with these requrements, the

a multispeed motor is not provided with protection in accordance with these

P protection with which the appliance is provided upon installation does not func
one or more settings.of the speed-control device, protection at each setting sha
appliance.

bntrol circuitry.of a motor investigated in accordance with Exception No. 1 to 23
n operating.control, and shall comply with the applicable requirements of the:

a)s

]

b) Dgleted

ndard-for Solid-State Fan Speed Controls, UL 1917,

equirements,
ion to protect
I be provided

.1(c) shall be

¢) Standard for Industrial Control Equipment, UL 508,

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

e) Standard for Automatic Electronic Controls — Part 1: General Requirements. UL 60730-1 (see

23.5),

f) Standard for Low-Voltage Switchgear and Controlgear — Part 1: General Rules, UL 60947-1, and
the Standard for Low-Voltage Switchgear and Controlgear — Part 4-2: Contactors and Motor-
Starters — AC Semiconductor Motor Controllers and Starters, UL 60947-4-2, or

g) Other equivalent standard intended to investigate the inherent electrical safety of controls and
appropriate for the end-use environment.
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23.5 Operating controls in accordance with 23.4 shall possess a minimum declared endurance cycling
value of 6000. The minimum declared pollution degree shall be as described in 30.9.

23.6 When the running heating test is conducted with the motor installed within the appliance, testing
shall be repeated under any operating condition that may reduce the cooling effect to the motor under test.
Operating conditions include, but are not limited to, the type of impeller, variations in the impeller (such as
number of blades, pitch, length) and enclosure variations (such as reduced volume/area, location and size

of baffles).

24 Protecti

¢ssible location.

ve Devices

ing, shall be in

24.2 A protective device shall be inaccessible from outside the appliance withaut lopening a door or

cover.

Exception; T
button of a m|

24.3 A doo
access to an
necessary to

his requirement does not apply to the operating handle of a_cirCuit breaker, t
bnually operable motor protector. and similar parts which project outside the encl

or cover of an enclosure shall be hinged or attached\in) an equivalent manner
y overload-protective device, the intended functioning of which requires renev

24.4 A protéctive device shall not open the circuit during intended operation of the appliance

245 In an

capacitor motor or a part of a capacitor-start motor results in a risk of fire or electric shoc

overcurrent p
25 Fuseho

25.1
unit shall cor

rotection shall be provided in the‘appliance.

ders and Fused Attachment Plugs

In addition to the applicable:requirements in this standard, a fuseholder located in the e

hply with the Standard for Fuseholders — Part 1. General Requirements, UL 424

applicable Part 2 (e.g. UL _4248-9), and a fused attachment plug shall comply with the

Attachment H
817.

25.2 The fJ

lugs and Receptacles, UL 498, or the Standard for Cord Sets and Power-Supp

shall not be €&

sed attachment plug, fuseholder or indine fuseholder shall be constructed su

open the cover in connection with the intended opération of the protective device.

he operating
bsure.

when it gives
bal, or if it is

butomatic appliance, when breakdown’of a capacitor that is not part of a pernanent-split-

K, thermal or

hclosure of a
8-1, and the
Standard for
ly Cords, UL

ch that there
, for a fused

attachment plug, there shaII not be exposure of Ilve parts with the fuse cover partlally open durlng 2.03mm
(0.08 inch) insertion into a receptacle. Exposure of live parts shall be determined by contact with the
accessibility probe illustrated in Figure 10.1.

25.3 The fuse cover of a fuseholder, in-line fuseholder, or fused attachment plug or current tap shall not
be detachable from the device as determined by the Fuseholder Cover Test, Section 66.

25.4 A fuseholder shall not employ insulation-piercing terminals.
26 Motor Overload Protection

26.1 As referenced in the Exception to 23.1, integral thermal protection is not required when the
protection is provided by a separate device that is responsive to motor current and is rated or set to trip at
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not more than the percentages of the motor nameplate full-load current rating specified in Column A of
Table 26.1.

Table 26.1
Protective device activation level
Maximum percent of full-load current rating
Motor type A B
Motorwith amarked service factor not less than 1.15 125 140
Motor with amarked temperature rise not morethan40°C (104°F) 125 140
Any other motpr TS5 B0

26.2 When|the overload device, selected in accordance with Column A of Table 26:1;-is n¢t sufficient to
start the motor or to carry the load, the next higher size device shall be permitted to be used|when the trip
current of the overload device does not exceed the percentage values specifiedin-Column B pf Table 26.1.

26.3 Athregephase motorshall be provided with overload protection as follows:
a) Three overcurrent units; or

b) Thermal protectors as described in 23.1(a), a combination of thermal protectors and overcurrent
units| or another method of protection, where the specific protective arrangemgnt has been
investigated and found to provide protection under primary, single-phase failure conditions when
power is supplied from transformers connected wye-delta or delta-wye.

26.4 The overload protection specified in 26.1 —(26.3 is not required to be provided as part of the unit
when all of the following conditions exist:

a) The motor is to be field-wired to ‘alseparate circuit that does not supply any other lo@ads within the
unit;

b) The motor overload protection is part of a separate, field-provided motor controller that does not
requife wiring interconnection to the unit, except for the motor circuit; and

c) The product is marked in accordance with 80.2.6.

26.5 Fuseg shall not\be used as motor-overload protective devices unless the motor is prdtected by the
fuse of the h|ghest.current rating that can be inserted in the fuseholder.

27 SwitchesinctudingMotor-Controlters

27.1 A switch or other control device shall:
a) Be acceptable for the application;

Exception: A switch or other device that controls a motorthat has not been previously investigated
for its suitability of controlling a motor shall be subjected to the Tests of Switches and Controls,
Section 59.

b) Have a current and voltage rating not less than that of the load that it controls; and

c) Be located within the confines of the frame or enclosure of the appliance or be additionally
protected so as to reduce the likelihood of contact by external objects.
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Exception: The actuating part of a switch is not required to be located within the confines of the
frame or enclosure.

27.2 Acontrol considered as an operating control. other than as specified in 27.4, shall comply with the:
a) Standard for Fan Speed Controls, UL 1917;
b) Standard for Industrial Contro! Equipment, UL 508;

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

d) Standardfe 0-1;

the Standard for Low-Voltage Switchgear and Controlgear — Part 4-2:-Contactors and Motor-

27.3 Switcl

a) Standard for Switches for Appliances — Part 1. General Requirements, UL 6[1058-1, with
minimum 6000 cycles of endurance rating;
b) Standard for General-Use Snap Switches, UL 20;.or

c¢) Standard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773A.

itching devices that comply with the.appropriate UL standard for specialty applfcations (e.g.
h equipment), industrial use (e.g.) contactors, relays, auxiliary devices), or ane integral to
ponent (e.g. switched lampholder) need not comply.

h or control intended. to-be located between the branch circuit and the appliance must
qne of the following:

comply with
a) The Standard for General-Use Snap Switches.UL 20;
b) Th¢ Standardfor Solid-State Fan Speed Controls, UL 1917; or

c) Other equivalent standards intended to determine compliance of the switches of controls for
branch citeuit installation.

27.5 The device box within which a switch as described in 27.4 is installed, and the accompanying
coverplate, shall comply with the applicable standards within the UL 514 series: Metallic Outlet Boxes, UL
514A; Conduit. Tubing, and Cable Fittings, UL 514B; Nonmetallic Outlet Boxes. Flush-Device Boxes, and
Covers, UL 514C; Cover Plates for Flush-Mounted Wiring Devices, UL 514D,

27.6 With reference to the requirement in 27.1, the current rating of a switch that controls an inductive
load, other than a motor, such as a transformer or a fluorescent-lamp ballast, shall not be less than twice
the rated full-load current of the transformer or ballast, unless the switch is known to be acceptable for the
particular application.

27.7 A manually operated, line-connected, single pole switch for appliance on-off operation shall not be
connected to the conductor of the power supply cord intended to be grounded. Table 15.2 specifies the
identification of the power supply cord conductor intended to be grounded.
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27.8 A switchis considered to be acceptable for controlling a tungsten-filament lamp load when:
a) lthas a T or L rating and a current rating at least equal to the tungsten-filament lamp load; or

b) It has an altemating-current rating at least six times, or a direct-current rating at least ten times
that of the tungsten-filament lamp load.

27.9 A switch provided for the control of a fluorescent lamp and not integral with the lampholder shall
have a current rating at least twice the primary rating of the ballast. Each ballast is to be considered as
requiring its rated input current.

27.10 When an appliance provided with a direct-plug in_power-supply cord and an attachment plug
employs a motor rated more than 250 watts (1/3 horsepower) output, a motor controller. 1 a device for
starting and ptopping the motor — shall be provided in the appliance.

27.11 A spped-contro! switch shall be provided with an appliance that employs/a multispeled motor — a
motor with ajwinding capable of various pole groupings.

27.12 The ponstruction of a switch shall be such that only one circuit can be’energized at a {ime.

Exception: A switch that is constructed to energize more than one-circuit at a time shall not|be employed
unless it has|been investigated and found acceptable for such usé)

27.13 Whep a fan is provided with a timing or temperaturedevice that automatically starts the fan, the
automatic retarting of moving parts shall not result in a.risk’of injury to persons. See 81.2.

Exception: Tlhis requirementdoes not apply to a fan;impeller having a diameter of 304.80 mfn (12 inches)
or less.

2714 Automatic restarting of a fan provided with an automatically reset thermally actuated device, such
as a room thermostat or a motor thermal protector, shall not result in a risk of injury to persong. See 81.2.

Exception: Tlhis requirement does\not apply to a fan impeller having a diameter of 304.80 mn (12 inches)
orless.

27.15 A permanently connected fan employing a factory wired component solid-state speed control shall
include a ppsitive marked “off” position provided by an air-gap-type switch that complies with the
applicable requirements in the Standard for General-Use Snap Switches, UL 20, the Standard for
Switches foi] Appliances — Part 1: General Requirements, UL 61058-1, or the equivalent. [This marking
shall be reprgsented by the word “off”, the symbol O™, or a visual indicator.

Exception No. 1: This requirement does not apply to a fan speed control with the function of electronic
disconnection that is additionally evaluated as a protective control in accordance with the Standard for
Automatic Electric Controls - Part 1. General Requirements, UL 607 30-1.

Exception No. 2: An air-gap-type switch is not required when the factory wired solid state speed control
de-energizes only circuits that involve open circuit potentials less than 30 V ac (42.4 V peak), and where
the continuous current flow through a 1500 ohm resistor connected across the potential does not exceed
0.5mA.

Exception No. 3: Electromechanical relays complying with the Standard for Industrial Control Equipment,
UL 508, or the Standard for Low-Voltage Switchgear and Controlgear — Part 1. General Rules, UL 60947 -
1, and the Standard for Low-Voltage Switchgear and Controlgear — Part 4-1: Contactors and Motor-
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Starters — Electromechanical Contactors and Motor-Starters, UL 60947-4-1, provide equivalent air gap
isolation to meet the requirement in 27.15.

Exception No. 4: The air gap within wall controls/switches is acceptable as the air gap if the product is
provided with installation instructions as specified by 88A.1or 93.18.

Exception No. 5: For appliances, with motor rated 1/8 hp (100 W) or less, the marked “off" position is not
required.

Exception No. 6: This requirement does not apply to circuits that comply with the requirements in
Supplement SB. For the purposes of applying Supplement SB, loss of the function of an electronic
disconnect shatt-be-considered-a-DangerousMatfunctionr———————————————————

28 Interlocks

28.1 A moving part that could cause injury to a person is considered to be guarded if prptected by a
cover with an|interlock that complies with one of the following conditions:

a) ThI part stops moving within 3 seconds after the coveris opened; or

b) The interlock prevents the cover from being opened until the{part stops moving.

28.2 Operation of an interlock in normal use shall not incorvenience the operator so as fo encourage
deliberate defeat of the interlock.

28.3 An intgrlock shall be located so that unintentional operation is unlikely. The interlock| shall not be
readily defeaable without damaging the product, orwithout making wiring connections or altefations.

28.4 An intgrlock that is required to reduce<arisk of electric shock or injury to persons shall withstand
100,000 cycles of operation controlling aload not less than that controlled in the air cleanger, and shall
function normally upon completion of the test.

28.5 If an gectronic contro! provides the functionality required for safety interlocks as defined by 28.1,
the circuit prgviding the required safety functionality shall be additionally evaluated as a protgctive control
in accordance with the Standard for Automatic Electric Controls — Part 1. General Requirements, UL
60730-1. Seg Table 28.1:

Exception: Circuits that meet the parameters of Table 28.1 and the requirements for Protectiye Electronic
Circuits in Supplement SB.

Table 28.1
Application of UL 60730-1

Conduct a failure-mode and effect analysis (FMEA) confirming that the
interlock function maintains compliance with 28.1 or that the control
maintains compliance with the Exception to 90.1 under single fault
conditions.

FMEA

A control becoming permanently inoperative and disconnecting power

L R meets the criteria for mitigating the risk.

Operating ambient shall be determined in a temperature test (Clause 46)

Operating Ambient of the appliance.

Table 28.1 Continued on Next Page
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Table 28.1 Continued

100,000 cycles

Pollution degree as defined in 30.9

Endurance Test

Pollution Degree

Overvoltage Category
Software Class
Radio-frequency electromagnetic field immunity

Overvoltage Category Il

Class B (if retied upon for compliance with 28.1 ot the Exceptionto 90.1)

Immunity to radiated electromagnetic fields — Test Level 3

Testlevel 3 is applicable for signal and control lines. Testtevel 4 is
applicable for the povrer supply lines. Bursts are applied 1 min. in positive
polarity and 1 min. in negative polarity.

Installation Ciass 3

Fast Transient Bursts

Surge Immunity

Electrostatic Pischarge Severity Level 3
29 Capacitors

291 A mofor start or run capacitor shall comply with the construction requirements in thel Standard for
Capacitors, UL 810.
29.2 A capRcitor. mounted in an application not intended to be totally’enclosed, shall be housed within an
enclosure that protects the capacitor against mechanical damage and prevents the emissiqf'u of flame or
molten matefial resulting from malfunction or breakdown of the.capacitor. The enclosure shall comply with
the requiremients in Section 7. Frame and Enclosure.

29.3 Except for a cord-connected appliance rated for.a' nominal 120-volt supply — see 41.1 — the total
capacitance |of capacitors connected from one side.of the line to the frame or enclosure of|an appliance

shall not reg
enclosure is

29.4 Capaq
comply with

Exception: T
during the T
Standard for

295 A caq
conductor ar

ult in the flow of more than 5§ milliamiperes in the grounding conductor when
connected to ground.

itors connected across-thedine or line to ground in other than a secondary

Section 47, Dielectric Voltage Withstand Test.

bmperature Test, Section 46, and complies with the Dielectric Voltage Withstar
Electromagneticinterfierence Filters, UL 1283.

acitor . connected between two line conductors in a primary circuit, or betw

primary circ

the subclasses-¢

d thetneutral conductor or between primary and accessible secondary circuits o

the frame or

circuit shall

[his requirement dees' not apply to a capacitor that does not exceed its temperature rating

d Test of the

een one line
r between the
y with one of

14: Sectional

Specification: Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the
Supply Mains, UL 60384-14, and shall be used in accordance with its rating. Details for damp heat, steady
state test can be found in 4.12 of UL 60384-14.

Exception: This requirement does not apply to capacitors that comply with the Dielectric Voltage Withstand
Test, Insulation Resistance Test, and Endurance Test of the Standard for Electromagnetic Interference
Filters, UL 1283.

29.6 A motor starting or running capacitor shall be rated for the appropriate voltage. The maximum
available fault current (AFC) to which it can be subjected shall comply with one of the following as
applicable:

a) Avalue of 5,000 A minimum when connected directly across the line;
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b) For capacitors connected in series with a motor coil, the maximum current available to a short-
circuited capacitor, when connected in series with the motor coil energized under locked rotor

condit

ions;

c) For a dry metallized-polypropylene film capacitor operating at less than or equal to 330 VRMS, a
maximum AFC rating is not required; or

d) For

electrolytic type capacitor, a maximum AFC rating is not required.

30 Spacings

30.1

any other uni
in Table 30.1

Exception Ng.

component O
component ir

Exception Ng
and Table 30

Exception Ng

required to be evaluated for spacings. The spacings between'these circuits and other circuits

with Table 30

f an appliance, such as a switch. Such spacings are to comply with-the require
question.

. 2: Spacings on printed wiring board assemblies may comply with the requirer|
3.

. 3: Circuits that comply with the requirements for Secondary Circuits, Sectiof

| 1 — Table 30.3 as applicable.

The spacings between field-wiring terminals of opposite polarity, and between a wiring terminal and

hsulated metal part (dead or live) not of the same polarity, shall not be less than that specified
See 14.4.1.
1: The spacing requirements in Table 30.1 do not apply to the.inherent spacings of a

ents for the

hents in 30.8

n 31, are not
shall comply

Table 30.1
Minimum required spacings at field-wiring terminals
Minimum spacings, mm (inch)
. . Between field-wiring terminals and other uninsulated metal
Between field-wiring parts not always of the same polarity”
terminals, through air or
Potentialinyolved, volits over surface Over surface Through air
250 qr less 6.35(1/4) 6.35(1/4) 6.35 (174)
More tian 250 12.70 (1/2)° 12.70 (12)° 9.52 (3/8)

2 Applies to the

® A spacing of
compartment o

sum of the.spacings involved where an isolated dead part is interposed.

ot less-than'9.52 mm (3/8 inch), through air and over suirface, is acceptable at wiring terminals in a wWring
r terminal box if the compartment or box is integral with a motor.

Table 30.2

Minimum required spacings at other than field-wiring terminals

Minimum spacings, mm (inch)
i An appliance emptoying a motor having a diameter An appliance employing a motor having a diameter
:‘3:3::' of 177.80 mm (7 inches) or less® of more than 177.80 mm (7 inches)*
volts Over surface Through air Over surface Through air
0-50 1.59 (1/16) 1.59 (1/16) 6.35° 3.18° (1/8)
51-125 2.38% (3132) 2.38° (3/32) 6.35° 3.18° (1/8)
126- 250 2.38 (3/32) 2.38 (3/32) 6.35° 6.35° (1/4)

Table 30:2 Continued on Next Pag_e
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Table 30.2 Continued

Minimum spacings, mm (inch)

An appliance employing a motor having a diameter | An appliance employing a motor having a diameter
f’otelntlzl of 177.80 mm (7 inches) or less® of more than 177.80 mm (7 inches)®
involved,

volts Over surface Through air Over surface Through air
251-600 12.70¢ (1/2) 9.52° (38) 12.70¢ (1/2) 9.52° (3/8)

¥ This is the diameter, measured in the planc of the laminations, of the circle circumscribing the stator frame. excluding lugs, fins,
boxes. and the like. used solely for the motor mounting, coaling. assembly. or connection.

® For an appliance employing only motors rated 248.57 watlts or less, these spacings may be not less than 1.59 mm.

¢ Film-coated wire is considered to be an uninsulated live part. However, a spacing of not less than 2.38 mm over sutface and
through air befwzeen fim-coated wire. rigidly supported and held in place on a coil. and a dead-metal partis acceptdble.

Table 30.3
Minimum required spacings on printed-wiring board assemblies®®

Minimum spacings
Voltage avafllable" Energy available mm (loch) Conformal coating
51-600 Unlimited 0.8 (1/32) d
0- SO(I‘ Unlimited 0.8 (1/32) d

? The minimurh spacings are required between live parts of opposite polarity.\Spacings between live parts and deaq metal shall
comply with Table 30.1 or Table 30.2 as applicable.

Y A coating is ot required when the board assembly is in compliance v/ith the Exception to 30.8.
¢ For peak volfages and battery voltages multiply applicable rms voltage by 1.4.
9 In accordange with the Standard for Polymeric Materials - Usé an Electrical Equipment Evaluations, UL 746C.

° A printed-wirjng board intended to be completely encapsulated in a potling compound or epoxy in accordance with UL 746C
shall not have [any spacing less than 0.8 mm (1/32 inchy,

30.2 Spacipgs, other than at field-wiring terminals, between uninsulated live parts of opppsite polarity,
and between an uninsulated livepart and a dead-metal part, shall not be less than the ap}:icable value

specified in Jable 30.2. When an:uninsulated live part is not rigidly fixed in position by meaps other than
friction between surfaces, or-when a movable dead-metal part is in proximity to an uninsulated live part,
the construction shall be suchthat the minimum acceptable spacing will be maintained.

Exception: Tihe spacing requirements in Table 30.2 do not apply to the inherent spacings ofla component
of an appliance, such as a switch. Such spacings are to comply with the requirements for tHe component
in question.

30.3 An uninsulated conductor of a rotor circuit shall be regarded as a dead-metal part with respect to
the stator circuit, and the required spacing shall be provided between uninsulated stator and rotor
conductors.

30.4 In the application of 30.2, 47.1, and Table 30.2 to an appliance employing a motor not rated in
watts, Tables 430.147 through 430.150 of the National Electrical Code, ANSI/NFPA 70, are to be used as
applicable to determine the relationships between watts and full-load current for motors.

30.5 At terminal screws and studs to which connections are made in the field by wire connectors,
eyelets, or the like described in 14.4.1, spacings shall not be less than those specified in Table 30.2 with
the connectors, eyelets, or the like, in such position that minimum spacings — opposite polarity and to dead
metal — exist.
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30.6 A barrier or liner of vulcanized fiber or similar material employed in lieu of spacings shall be of a
material acceptable for the application and shall not be less than 0.8 mm (1/32 inch) thick.

Exception No. 1: A barrier or liner used in conjunction with not less than one-half the required spacing
through air, shall not be less than 0.4 mm (1/64 inch) thick, only when the barrier or liner is of acceptable
insulating material, resistant to moisture, of adequate mechanical strength if exposed or otherwise
subjected to mechanical damage, secured in place, and located so that it is not damaged by operation of
the appliance in service — particularly arcing.

Exception No. 2: Insulating material having a thickness less than that specified shall not be used unless,
upon investigation, itis found to be acceptable for the particular application.

30.7 Motor spacings shall comply with the spacing requirements in the Standard for Retating Electrical
Machines — General Requirements, UL 1004-1.

30.8 Spacirjgs on a printed wiring board assembly that are less than indicated in(Table 30.2:
a) ShI" be provided with a coating and spacings as specified in Table:30:3; or

Exception: A coating is not required when the available rms valtage is 50 volts or fess and the
board| is located in such a manner that it is not readily -Subject to contaminatior) by dust or
electrolyte.

Insulation Coordination Including Clearances and Creepage Distances for Electrica] Equipment,

b) Still comply with the requirements for creepages and clearances as defined by the|Standard for
uL8

30.9 The spacing requirements in the Standard.for Insulation Coordination Including Cleprances and
Creepage Digtances for Electrical Equipment, UL 840, shall be amended as follows:

a) Forlindoor only appliances, the Pollution Degree shall be 2;
Exception: For air-fiitering appliances the Pollution Degree shall be 3;

b) Fof indoor/outdoor fans:and printed wiring boards in the airstream of a cooking [area, ceiling
insert] or wall-insert fan, the Pollution Degree shall be 3.

c) Hefmetically sealed or encapsulated enclosures, or conformally-coated printed-wiring boards
are identified as\Pollution Degree 1;

d) Appliances shall be rated Overvoltage Category Il;

e) To apply Clearance B (controlled overvoltage), an appliance shall be provided with an integral
overvoltage device or system;

f) All printed-wiring boards employed with products rated 250 V or less have been determined to
have a minimum Comparative Tracking Index (CTI) PLC of 3; and

g) All printed-wiring boards employed with products rated 400 V or less have been determined to
have a minimum CTI PLC of 2.

30.10 The overcurrent protective device mentioned in 31.4.4 or 31.5.4 shall:
a) Not be of the automatic reset type;

b) Be trip-free from the reclosing mechanism when of the manual reset type; and
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c) Not be interchangeable with one of a larger current ratingwhenit is a renewable device.

31

Secondary Circuits

31.1 General

31.11
circuits:

a) A Class 2 circuit;

A secondary circuit shall comply with the requirements for one of the following types of secondary

b) Al
c)Al
d)Al
e) Th

31.1.2 An ¢ptical isolator that is relied upon to provide isolation between primary and seco

or between
Standard for
ac dielectric

output circuits.

3113 Ap
constructed
The dielectri
1000V plus

Had [ L Al HY
LLLLLA A" ] vuuayctuul TCTit Lituuiy,
mited energy circuit;
miting impedance circuit; or

e requirements for electronic circuits in Supplement SB.

other circuits as required by this Standard shall be<constructed in accorda
Optical Isolators, UL 1577, and shall be able to withstand for 1 minute, without b
voltage withstand potential equal to 1000 V plus.twice rated voltage between

wer switching semiconductor device that is'relied upon to provide isolation to gr
n accordance with the Standard for Electrically Isolated Semiconductor Devic
C voltage withstand tests required by. UL 1557 shall be conducted at a dielectr
fwice rated voltage for 1 minute.

31.2 Diff

3121
the limited v

a)C
b) S

are n
acco

nce between the level of evaluation required within each type of secondar,

Itage/current requirements of 31.4.1 -31.4.7:

mponents located within these circuits are not required to be evaluated.

cings located within these circuits and from these circuits to earth ground or to
t required to be evaluated. However, spacings from these circuits to other circu
dance with Spacings, Section 30.

ndary circuits
nce with the
reakdown, an
he input and

pbund shall be
es, UL 1557.
c potential of

y circuit

Thelfollowing applies to secondary circuits that comply with the Class 2 requirements of 31.3.1 or

he enclosure
ts shall be in

3122 The following applies to secondary circuits that comply with the limited energy requirements of
31.5.1 — 31.5.4 circuit requirements and that involve open circuit potentials less than or equalto 30 V ac or

42 4V peak:

a) Components located within these circuits are not required to be evaluated.

Exception: Printed-wiring boards shall be evaluated in accordance with Section 32, Printed-Wiring
Boards. Wiring shall be evaluated in accordance with Section 19, Internal Wiring — Electrical

Conn

ections.

b) Spacings located within these circuits and from these circuits to earth ground or to the enclosure
are notrequired to be evaluated. However, spacings from these circuits to other circuits shall be in
accordance with Section 30, Spacings.
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c¢) These circuits shall not be accessible from outside the enclosure. Therefore, when these circuits
provide power to components that extend through the enclosure, the ability of these components to

serve

as an enclosure shall be evaluated.

31.23 The following applies to secondary circuits that comply with the limited energy requirements of
31.5.1 - 31.5.4 and thatinvolve open circuit potentials in excess of 30 V ac or 42.4 V peak:

a) Components located within these circuits are not required to be evaluated.

Exception: Printed-wiring boards shall be evaluated in accordance with Section 32, Printed-Wiring
Boards. Wiring shall be evaluated in accordance with Section 19, Internal Wiring — Electrical
Connections. The effects of heat generating power components on adjacent components such as

b) Sp
these
shall

wiring boards and wiring shall be evaluated in accordance with the

irements in Temperature Test, Section 46.

cings located within these circuits are not required to be evaluated. However, s
circuits to earth ground or to the enclosure and spacings from thesé “circuits to
e in accordance with Spacings, Section 30.

temperature

bacings from
bther circuits

c¢) These circuits shall not be accessible from outside the enclosure. Fherefore, when these circuits

provi
serve

e power to components that extend through the enclosure, the ability of these cd
as an enclosure shall be evaluated.

mponents to

31.24 The following applies to secondary circuits that comply with the limiting impedance fequirements

of 316.1-3
a)Co
b) Sp

are ng
accor

6.2:

ponents located within these circuits are not required to be evaluated.

cings located within these circuits andfrom these circuits to earth ground or to t

Jance with Section 30, Spacings:

¢) These circuits are not prohibited-from being accessible from outside the enclosure.

Exce
shall
comp

tion: Circuits supplied.from a limiting impedance that complies with Exception N
ot be accessible from outside the enclosure. Therefore, when these circuits proy
bnents that exténd through the enclosure, the ability of these components to

enclosure shall be evaluated.

31.3 Class

3131 ACI

2 circuitrequirements

hss 2 circuit shall be supplied by an isolating source that complies with the reg

he enclosure

t required to be evaluated. However, spacings from these circuits to other circuits shall be in

D. 1t031.6.2
ide power to
serve as an

uirements in

the Standard

for Class 2 Power Units, UL 1310, or the requirements in the Standards for

Low Voltage

Transformers — Part 1: General Requirements, UL 5085-1 and Low Voltage Transformers — Part 3: Class 2
and Class 3 Transformers, UL 5085-3.

31.4 Limited voltage/current circuit requirements

31.4.1 A limited voltage/current circuit shall be supplied by an isolating source such that the maximum
open circuit voltage potential available to the circuit is not more than 30 V ac or 42.4 V peak and the
current available is limited to a value not exceeding 8 amperes measured after 1 minute of operation. The
secondary winding of an isolating type transformer meets the intent of compliance with this requirement.
The transformer shall comply with the requirements in the appropriate UL Standards for Transformers.

31.4.2 With reference to these secondary voltage and current limits, these measurements are to be

made as follo

WS:
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a) The input to the source of that secondary is to be connected as intended;

b) The maximum open circuit voltage potential available to the secondary circuit under
consideration is to be measured across the source of that secondary; and

c) The current available to the secondary circuit under consideration is to be measured by
connecting a variable resistive load across the source of that secondary and then varying the load
until an available current of 8 amperes is obtained for 1 minute of operation. When an available
current of 8 amperes is not obtained under any condition of loading, up to and including a short
circuit, then the test is to be discontinued for that circuit.

31.4.3 For atransformer. only one secondary circuit of a multiple secondary transformer is to be tested at
a time and &Il other secondaries not under test are to be loaded as intended. The voltagI and current

measurements are to be made directly across the secondary output terminals of the transformer. When a
tapped trangformer winding is used to supply a full-wave rectifier, the measurements-are to he made from
either end of the winding to the tap. When the transformer is used as part of .a switching-type power
supply, the yoltage and current measurements are to be made after the transfarmer secorndary winding
rectificationmeans.

31.4.4 A secondary fuse or other such secondary circuit protective device used to limit [the available
current in agcordance with 31.4.1. shall be rated at not more than thé values specified in Taple 31.1. See
30.10.

Table 31.1
Rating for fuse or circuit protective device
Open circuit volts (peak) Amperes
0-20 5.0
Qver 20 - 30 100/V°

¥ Visdcefined 3s the peak open circuit voltage.

31.45 The|secondary circuit protective device referenced in 31.4.4 is not prohibited from also being
provided in the primary circuit/When provided in the primary circuit, there are no restrictions ¢n the current
rating of the protective device as long as it limits the available secondary current in accordarice with Table
31.1.

n a protective device is used as specified in 31.4.4 or 31.4.5, this protectivg device shall
comply with the requirements in Section 30, Spacings, and shall be provided with an adjacen{ replacement

wiring board.”Wiring, and spacings prior o the pomnt at which the voltage and current are suitably limited
shall comply with the requirements of this Standard.

31.4.7 A fixed impedance (such as a component or grouping of components in the same circuit) or a
regulating network (such as used in a switching type power supply) meets the intent of limiting the voltage
and/or the available current in accordance with 31.4.1. Such a fixed impedance or regulating network shall
be able to function under single component fault conditions.

31.5 Limited energy circuit requirements

31.5.1 A limited energy circuit shall be supplied by an isolating source such that the maximum volt-
ampere capacity available to the circuit is 200 volt-amperes or less at a maximum open circuit voltage
potential of 100 V ac. The secondary winding of an isolating type transformer meets the intent of
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compliance with this requirement. The transformer shall comply with the requirements in the appropriate
UL Standard for Transformers.

31.5.2 With reference to the secondary voltage and volt-ampere capacity limits, the measurements are
to be made as follows:

a) The input to the source of that secondary is to be connected as intended;

b) The maximum open circuit voltage potential availabie to the secondary circuit under
consideration is to be measured across the source of that secondary; and

¢) The maximum volt-ampere capacity available to the secondary circuit under consideration is to
:.l-. DV CO S J d varidpie re ve 10aq dcCro 2 Source O d ryandthen
measyrring the voltage and current while varying the resistive load from open circuittq short circuit
in 1-%2 to 2-1/2 minutes. The maximum available volt-ampere capacity is-then dalculated by
multipfying the simultaneously measured values of secondary voltage and secondary qurrent.

31.56.3 For 4 transformer, only one secondary circuit of a multiple secondary transformer is tq be tested at
a time and al| other secondaries not under test are to be loaded as intended. The voltage and volt-ampere
capacity megsurements are to be made directly across the secondary output terminals of the| transformer.
When a tapped transformer winding is used to supply a full-wave rectifier, the measurements are to be
made from ejther end of the winding to the tap. When the transformer is used as part of a switching-type
power supplyl, the voltage and volt-ampere capacity measurements are to be made after thg transformer
secondary winding rectification means.

31.5.4 A prlmary or secondary circuit fuse or other suach circuit protective device meets [the intent of
limiting the maximum available volt-ampere capacity in accordance with 31.5.1. While there are no
restrictions oh the current rating of this protective device as long as it limits the available se¢ondary volt-
ampere limit [in accordance with 31.5.2, the protective device shall comply with the requireents of this
Standard angl shall be provided with an adjacent replacement marking or replacement insfructions that
includes the jequired voitage and current rating. The printed wiring board, wiring, and spacings prior to the
point at which the voltage and volt-ampere capacity are suitably limited shall comply with the fequirements
of this Standgrd.

31.6 Limitihg impedance circuit requirements

31.6.1 A linjiting impedance circuit shall be supplied by an impedance that complies with the{following:

a) The calculated power dissipation of the impedance, as the resulit of a direct short applied across
the cirfcuit downstream of the impedance, does not exceed the power rating of the impgdance;

b)Th power-di I-' O et Ppeda e ot qareate 3 9 va =170

c¢) There does not exist a risk of shock, as defined in 2.3.16, downstream of the impedance.

Exception: A limiting impedance circuit is not prohibited from being supplied by an impedance that
complies with the following:

a) The impedance shall be rated such that the calculated power dissipation of the impedance, as
the result of a direct short applied across the circuit downstream of the impedance, exceeds the
power rating ofthe impedance and is still less than 15 Watts;

b) The impedance shall not open or short when subjected to the effects of a direct short applied
across the circuit downstream of the impedance. The method for setting up this limiting impedance
test is the same as the method for setting up the Breakdown of Components Test, Section 65; and
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¢) There does not exist a risk of shock, as definedin 2.3.16, downstream of the impedance.

31.6.2 The limiting impedance referred to in 31.6.1 shall be able to function under single component fault
conditions.

Exception No. 1: When the circuit limited by this impedance is enclosed, this limiting impedance is not
required to function under single component fault conditions.

Exception No. 2: A single resistor serving as a limiting impedance is determined to comply with this
requirement without further investigation.

Exception Np: ply with this
requirement w1thout further investigation when the capacitor complies with requirements in{the Standard
for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification:\Fix¢d Capacitors
for Electromagnetic Interlerence Suppression and Connection to the Supply Mains, UL.60384-14.

32 PrintedtWiring Boards

321 A printed-wiring board shall comply with the requirements in-the Standard for Rrinted-Wiring
Boards, UL 796, including direct support criteria, and shall be classed V-0, V-1, or V-2 in acqordance with
the requirenjents in the Standard for Tests for Flammability of Plastic Materials for Parts inf Devices and
Appliances, UL 94.

Exception: A printed-wiring board in a Class 2 nonsafety gircuit is not required to comply with the bonding
requirement$ in UL 796 if the board is separated fromparts of other circuits such that loosening of the
bond betwegn the foil conductor and the base material will not result in the foil conductors of components
coming in cantact with parts of other circuits of the ¢ontrol or of the end-use product.

322 A resistor, capacitor, inductor, or othérpart that is mounted on a printed-wiring board to form a
printed-wiring assembly shall be secured so-that it is not displaced to result in a risk of electri¢ shock or fire
by a force typically exerted during assembly, normal operation, or servicing of the fan.

32.3 Consideration is to be given to a barrier or a partition that is part of the device and [that provides
mechanical protection and electrical insulation of a component connected to the printed-wiring board.

33 General PurposeTransformer — Insulation Systems

33.1 Class|A insulation systems shall consist of a combination of magnet wire and majqr component
insulation materials evaluated and found to operate as mtended in its end use. Thermoset materials and
materialsin | h valuation.

33.2 For Class A insulation systems employing other materials or thinner materials than those indicated
in Table 33.1 or a combination of materials, the materials, whether polymeric or not polymeric (treated
cloth, for example), shall comply with the requirements in 33.3.

33.3 A polymeric material employed in a Class 105 (A) insulation system thatisolates the windings from
dead metal parts shall be unfilled or glass-reinforced nylon, polycarbonate, polybutylene terephthalate,
polyethylene terephthalate, phenolic or acetal, and shall have a relative or generic thermal index for
electrical properties of 105°C minimum. Leads shall be rated 90°C minimum.

Exception: Other polymeric materials usedin a Class 105 (A) insulation system shall comply with Thermal
Aging, Section 68.
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33.4 Materials used in an insulation system that operates above Class 105 (A) temperatures shall
comply with the Standard for Systems of Insulating Materials — General, UL 1446.

33.5 All insulation systems employing integral ground insulation shall comply with the requirements
specified in the Standard for Systems of Insulating Materials — General, UL 1446.

Table 33.1
Primary Class A insulating materials and minimum thicknesses
Minimum thickness

rmiﬁ' mm (inrhn:)

Vificanized fiber 0.71 (0.028)

Polyethyleéne terephthalate film 0.18 (0:007)

Cambric 0.71 (0.028)

Treated cloth 0.71 (0.028)

Electfical grade paper 0.71 (0.028)

Mica 0.15 (0.006)

Aramid paper 0.25 (0.010)

34 Electronic Circuits

34.1 Malfurjction of a component such as a diode, a transistor, a thyristor, an electrolytic gapacitor, an
integrated cirguit, an optical isolator, or other solid-state device (any device whose operation |s dependent
upon any combination of optical, electrical, or magnetic phenomena within a solid) that has not been
investigated for reliability and determined to be .reliable shall not result in a risk of fire, eledtric shock or

injury to pers

bns when subjected to the Component Breakdown Test in Section 65.

Exception N
Component

a) Cir

b)A
Auto

c) Cir

Exception N

reakdown Test:
uits that comply with:the requirements for Secondary Circuits, Section 31;

ircuit that has been investigated as a protective control in accordance with the
atic Electiic:Controls - Part 1: General Requirements, UL 60730-1, for reliability;

uits used’in low voltage component fans.

. 1: A component located-in the following circuits is not required to be subjected to the

Standard for
and

s, inductors,

transformers, electromechanical devices such as switches and relays, and optical isolators that comply
with the applicable requirements as specified elsewhere in this Standard.

Exception No. 3: This requirement does not apply to circuits evaluated to the requirements in Supplement

SB.

34.2 Compliance with 34.1 requires an analysis of the circuit to determine whether malfunction of a
component results in a risk of fire, electric shock or injury to persons. This analysis requires the opening
and short circuiting of a component (electrolytic capacitor, transistor junction, and the like) and observation
of the ultimate results of the simulated malfunction or breakdown. Only one condition of simulated
malfunction or breakdown is to be imposed at a time.
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35 Grounding

35.1

35.11

General

applicable requirements in 14.4.1 — 14.4.10, 14.5.5, and 14.5.6.

In addition to the requirements specified in 35.1 — 35.3, an appliance shall comply with the

35.1.2 Electrical continuity shall be provided between all exposed dead-metal parts and all dead-metal
parts within the enclosure that are exposed to contact during any user-servicing operation and that can
become energized and:

a) Th
bush
meta
perm

N

lic outlet box) provided for field power-supply connection for an appliance
Bnent electrical connection; or

b) The point of connection of the grounding conductor of the power-sdpply cord of

ockout, hole,
ield-provided
intended for

an appliance

equigped with a power-supply cord of the grounding type. See 35.3.1:
35.1.3 With reference to the requirement in 35.1.2, two pieces of enameled or painted shpet metal are
not considered to be adequately bonded together unless measures‘are taken to penetrate the enamel or

paint at poin

35.14 She
a) Fig

b) Cd
For the purp

exceeds the
the metal.

s of bonding.

et metal screws shall not be used for:
Id connection of equipment grounding conductors to an enclosure; and

nnection of a factory-provided grounding lead to an enclosure.

oses of this requirement, a sheét -metal screw is defined as a screw with a thr
thickness of the sheet metal-and is designed to engage an unextruded, unthr

ad pitch that
aded hole in

35.1.5 Removal of a motor ordight in a wall-insert fan, a ceiling-insert fan, or a ceiling-ipsert fan/light

combination

shall not result indisconnection of the field wired equipment grounding conduc

bonding jumper.

Exception: [
meets the in

ent ofthis requirement.

35.1.6 Thelm

or or internal

isconnetction of an internal bonding jumper made by the plug and receptacle glisconnection

ssure is not

transmitted through insulating material which is liable to shrink or to distort unless there is sufficient
resiliency in the metallic parts to compensate for any possible shrinkage or distortion of the insulating
material.

35.1.7 The grounding means shall not be used for any other purpose than to provide a grounding
conductor path.

35.2 Permanently connected appliances

35.21 An equipment-grounding connection, a grounding conductor, an enclosure, a frame, a
component-mounting panel, or any other part connected to earth ground shall not carry current except
during an electrical fault.
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Exception: A permanently connected appliance provided with double insulation in accordance with the
Standard for Double Insulation Systems for Use in Electiical Equipment, UL 1097, need not comply with
this requirement.

35.22 The equipment-grounding terminal shall secure an equipment grounding conductor of a size
acceptable for the application in accordance with the National Electrical Code, ANSI/NFPA 70. The
terminal shall not be smallerthan No. 10 (4.8 mm diameter).

35.2.3 A pressure wire ¢connector provided for an equipment-grounding conductor shall comply with the
applicable requirements in the Standard for Wire Connectors, UL 486A-486B. A connector not covered by
UL 486A-486B shall exhibit, upon investigation, performance equivalent to that specified in that standard.

35.24 A product intended for mounting in a flush-device box shall be so constructed such :t;at electrical
continuity is provided between a metal faceplate and the equipment grounding means_in“thé pox when the

er-supply cord of an appliance intended for use on a circuit.operating at a potential of more
than 150 volts to ground shallinclude an equipment-grounding condugtor:

Exception: Appliances with no parts requiring electrical contindity in accordance with 38.1.2 are not
required to b¢ provided with an equipment grounding conductor.

35.3.2 A cord-connected appliance provided with double insulation in accordance with the |Standard for
Double Insul@tion Systems for Use in Electrical Equipment, UL 1097, is not required to be proyided with an
equipment-gfounding conductor. Also see 15.1.7.

35.3.3 A pdwer-supply cord of an evaporative cooler, a stationary fan, or a fan intended tq be used, or
that may be|used, outdoors in accordance with the literature provided with the fan shall include an
equipment-grounding conductor.

Exception: Appliances with no parlts requiring electrical continuity in accordance with 35.1.2 and having
no dead metpl parts likely to-become energized which are in contact with water, are not rgquired to be
provided witH an equipment grounding conductor.

35.3.4 An equipmentgrounding conductor of a flexible cord shall be:

a) Fin|shed to show a green color with or without one or more yellow stripes;

b) Connected to the grounding member of an attachment plug of the grounding type; and

¢) Connected to the dead-metal parts mentioned in 35.1.2 by a screw or other means that is not
removed during servicing. Solder alone shall not be used for making this connection.

35.3.5 The screw mentioned in 35.3.4(c) shall be of corrosion-resistant metal, or shall be adequately
protected against corrosion, and shall not be smaller than No. 10 (4.8 mm diameter). A lock washer or
equivalent means shall be employed to prevent the screw from becoming loosened by vibration.

35.3.6 A pressure wire connector intended solely for the connection of an equipment-grounding
conductor shall be identified by being colored green, marked "G." "GR." "Ground," "Grounding." the
grounding symbol illustrated in Figure 35.1. or the like, or by a marking on a wiring diagram provided on
the fan. The pressure wire connector shall be located so that itis not removed during intended servicing of
the fan.
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Figure 35.1

Grounding symbol

35.4 Groupding for low-voltage power-limited circuits

354.1 The|circuit grounding conductor shall not be smaller than'the transformer output copductors, and
in no case gmaller than 14 AWG copper. The conductor shallbe bare or insulated with gréen (or green
with one or more yellow stripes) insulation.

35.5 Fans employing convenience receptacles

35.5.1 A metallic enclosure and other dead metal parts of a fan employing a convenience rgceptacle that
are exposed to contact by persons shall be conductively connected to the grounding conductor of the
power-supply cord.

Exception: A small metal part, such.asan adhesive-attached foil label or a screw, thatis on $he exterior of
the enclosurle and separated fram»all electrical components by grounded metal or is electrically isolated
from all components is not required to be connected to the grounding conductor of the power jsupply cord.

35.5.2 The| conductivetconnection of parts required by 35.5.1 shall be made by a clamp|. bolt, screw,
braze, weld] or an equivalent positive means that cannot be loosened from the outside and is not
prohibited frpm including a corrosion resistant strap or jumper. Mechanical connections shall be secured.
A solder connegtion is not prohibited from being used when the power supply cord groupding lead is
mechanically secure to the enclosure in accordance with 19.12. A push-in (screwless), quidk-connect, or
similar friction-fit connector shall not be used for this connection.

35.5.3 Connections in the equipment grounding conductor path from the convenience receptacle
grounding contact to the equipment grounding conductor of the power supply cord shall be welded, bolted,
mechanically secured and soldered, or made by equivalent positive means. A quick-connect, or similar
friction-fit connector, shall not be used in the grounding conductor path.

35.54 The yoke or faceplate mounting screws of the convenience receptacle shall not be used to
provide or maintain the grounding means of the convenience receptacle.

35.55 When a convenience receptacle used on a fan is provided with a grounding screw, this screw
shall be used to provide the ground connection to the convenience receptacle.
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36 Filters

36.1 A fan intended for connection to a duct and employing one or more filters that have not been
determined to be acceptable, with or without one or more acceptable filters, is acceptable if, when tested,
the filter in a single filter fan or the assembly of filters in a multifilter fan is found to be equivalent in
performance to the filter specified for that fan in 36.2. A test on an assembly of filters is to be conducted
with the filters mounted in the intended manner.

36.2 A filter provided with an air filtering appliance intended for connection to a duct shall comply with the
Standard for Air Filter Units, UL 900.

36.3 When ruset v v :
evaporator of wick for introducing moisture into the air stream.

st§ture-bearing

37.1 Use of|an accessory that is furnished with a fan shall not cause a risk of fire, electric shpck, or injury
to persons.

I 38 Button Batteries or Coin Cell Batteries

38.1 The Hattery compartment of an appliance or any accessory, such as a wireless control,
incorporating| one or more button batteries or coin cell batteries shall comply with the Ptandard for
Products Ingorporating Button Batteries or Coin Cell Batteries, UL 4200A, if the appliance or any
accessory:

a) Is intended for use with one or more single cell batteries having a diameter of 32 mm (1.25 in)
um with a diameter greater than its-height; and

¢ appliance or any accessory islintended for consumer use.

| Exception N¢. 1: UL 4200A is not applied to appliances that by virtue of their dedicated purpose and
instructions afe not intended to be used in locations where they may be accessed by children.

Exception N¢. 2: This requirement is not applicable to appliances and accessories wher¢ the battery
compartmen{would be located at least 2.1 m (7 foot) above the floor when the fanis installed as intended.

39 Lasers

39.1 A productemploying a laser falling within the scope of the Code of Federal Regulationg (CFR), Title
21, Part 1040 shall be compliant with the regulation.

39.2 With reference to 39.1. compliance of laser products with the Code of Federal Regulations (CFR),
Title 21, Part 1040, shall be determined by:

a) Determining the Class of the laser product and the Class of the radiation emitted by the laser
product (as defined in the CFR) from the manufacturer’s Center for Devices and Radiological
Health (CDRH) product report;

b) Verifying that the manufacturer's markings and labels having the information specified in the
CFR are affixed on the laser product (as defined in the CFR);

c) Determining that the corresponding construction features, such as protective housing, interlocks,
and similar features, are provided in accordance with the CFR;
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d) Determining that the resulting construction complies with the construction requirements of this
standard; and

e) Verifying that the manufacture’'s safety instructions required by the CFR are provided with the
laser product (as defined in the CFR).

PERFORMANCE - ALL APPLIANCES
40 Test Voltages

40.1 Unless otherwise specified, products shall be tested at a potential in accordance with Table 40.1 for
each test degcribed

Table 40.1
Test voltages
Unit rated voltage Test voltage®
110-120 120
200 - 208 208
220 -240 240
254 - 277 277
440-480 480
550 -600 600
Other Rated
? Tolerance t1.5 percent.

41 Leakage Current Test

41.1 A cor@-connected product rated for a nominal 24 0-volt or less supply shall be tested inh accordance
with 41.3 — 411.6. Leakage currentshall not exceed:

a) 0.8 milliampere for-an.ungrounded 2-wire product;
b) 0.8 milliampere:for a grounded, 3-wire, portable product; and
¢) 0.7/5 milliampere for a grounded, 3-wire, product:

1),Employing a standard attachment plug rated 20 amperes or less; and

2) Intended to be fastened in place or located in a dedicated space.

41.2 Leakage current refers to all cuments, including capacitively coupled currents, that are conveyed
between exposed conductive surfaces of an appliance and ground or other exposed conductive surfaces
of an appliance.

41.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible. Parts are considered to be exposed surfaces unless guarded by an
enclosure determined to reduce the risk of electric shock as defined in 10.1 — 10.3. Surfaces are
considered to be simultaneously accessible when they can be readily contacted by one or both hands of a
person at the same time. These measurements do not apply to terminals operating at voltages that are not
considered to involve a risk of electric shock. When all accessible surfaces are bonded together and
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connected to the grounding conductor of the power-supply cord, the leakage current can be measured
between the grounding conductor and the grounded supply conductor.

41.4 When a polymeric material or conductive surface other than metal is used for the enclosure or part
of the enclosure. the leakage current is to be measured using metal foil having an area of 10 by 20
centimeters (3.9 by 7.9 inches) in contact with the surface. When the surface has an area of less than 10
by 20 centimeters (3.9 by 7.9 inches), the metal foil is to be the same size as the surface. The metal foil is
not to remain in place long enough to affect the temperature of the appliance.

41.5 The measurement circuit for leakage current is to be as illustrated in Fiqure 41.1. The measurement
instrument is defined in (a) — (d). The meter that is actually used for a measurement need not only indicate
the same numericalvalue for a particular measurement-as would the defined-instrument. The meter used
is not required to have all the attributes of the defined instrument:

a) The meter is to have an input impedance of 1500 ohms resistive shunted‘by-a cgpacitance of
0.15 microfarad.

b) The meter is to indicate 1.11 times the average of the full-wave rectified composite|(waveform of
the valtage across the resistor or current through the resistor.

c) Over a frequency range of 0 — 100 kilohertz, the measurement circuitry is to have| a frequency
respohse — ratio of indicated to actual value of current — equal to the ratio of the imgedance of a
1500-phm resistor shunted by a 0.15-microfarad capaciter to 1500 ohms. At an indication of 0.5
milliampere, the measurement is not to have an error of more than 5 percent at 60 hertg.

d) Unless the meter is being used to measure leakage from one part of an appliance tq another, the
meterlis to be connected between the accessible'parts and the grounded supply conductor.
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Productintended for connection to a 120-Vor an end-grounded 2-wire 240-volt power supply

Productintended for connection to a 3-wire 208-volt or a 3-wire 240-volt grounded'neutral pov/er supply

NOTES:

+—Prpbe with shielded iead.

* — Separated and used as a clip when measuring currentfrom one part of appliance to another.

Figure 41.1

Leakage current measurement circuits
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41.6 A sample of the appliance is to be tested for leakage current in the as-received condition, without
prior energization except as occurs as part of the production line testing, but with the grounding conductor
open at the attachment plug. The supply voltage is to be adjusted to the values specified in 46.1.10. The

testsequence, with reference to the measuring circuit, Figure 41.1, is to be as follows:

a) With the switch S1 open, the appliance is to be connected to the measuring circuit. Leakage
current is to be measured using both positions of switch S2, and with the appliance switching
devices in all their normal operating positions.

b) Switch S1 is then to be closed. energizing the appliance, and within 5 seconds, the leakage
current is to be measured using both positions of switch S2 and with the appliance switching
devices in all their normal operating positions.

c) The
to be
in the

41.7 Norm
interruption fi
not prohibited

42 Continujty of Grounding Circuit Test

42.1

specifiedin 3|
a) Fo
which
b) For
the gr

42.2 The reg

ised in determining this measurement. Thermal stabilization is to be obtained‘by
normal temperature test.

lly the complete leakage current test, as described in 41.6, is to be condu
r other tests. However, with the concurrence of those concernedythe leakage ©
from being interrupted to conduct other nondestructive tests:

5.1.2, and:

an appliance intended for permanent electrical connection, the point on the
the power-supply system is connected;

a cord-connected appliance employing a grounding conductor in the cord, the p
bunding conductor of the power-supply cord is connected.

leakage current is to be monitored until thermal stabilization. Both positions-of Jwitch S2 are

operation as

cted without
urrent test is

The rgsistance shall be not more than 0.1 ohm between any point required to be grounded, as

enclosure at

oint to which

sistance shall be determired by any convenient method. When unacceptabl

results are

obtained, eithher a direct or alternating current equal to the current rating of the maximum-furrent-rated

branch-circui

overcurrent-protective device that is employed with the appliance is to be passed from the

equipment gounding terminal or'the point of attachment of the wiring system to the dead me¢tal part, and

the resulting
determined H
points.

43 Limited

drop in potential is to be measured between these two points. The resistanc
y dividing/the drop in potential in volts by the current in amperes passing bety

Short-Circuit Test

in ohms is
jeen the two

43.1

A knockout construction as described in the Exception to 14.2.3 shall maintain its integrity. no

melting or otherwise opening of the knockout connection, when subjected to the limited short-circuit test
described in43.2 and 43.3.

43.2 Three samples of the enclosure/conduit construction are to be subjected to the test. The currentis
to be as specified in Table 43.1. The test circuit is to have a power factor of 0.9 — 1.0 and is to be limited to
the current specified in Table 43.1. The open-circuit voltage of the test circuit is to be 100 — 105 percent of
the rated voltage of the equipment.
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Table 43.1

Circuit capacity for short circuit test

Equipment fullload amperes, single phase

Circuit capacity,
Nominal voltage 120 208 240 277 amperes
0-98 0-54 0-49 - 200
9.9-16 55-88 5.0-8.0 0-65 1000

43.3 The enclosure is to be connected to the circuit through appropriately sized 6 inch-length of flexible

metal conduit_an

roun

rminal

itabl

for conn

ion of 3/0 AW

I

nductors is to be

installed as
AWG coppe

close as possible to the internal conduit locknut. The free ends of each 4 foot
conductor are connected to each the supply as described in 43.2 through a seri

length of 3/0
Ps connected

nonrenewable fuse that does not open in less than 12 seconds when carrying twice its rated qurrent.
44 Starting Current Test

441 Whenloperated as described in 44.3, an appliance shall start and qperate normally without:
a) Tripping an overload protector provided as part of the appliance; or

b) Ogening the fuse, when connected to a circuit protectedby a fuse as described in 4(4.2.

44.2 The fgse mentioned in 44.1(b) is to be other than atime-delay type. The current rating|of the fuse is
to be equal tp the current rating of the supply circuit ofthe lowest rating to which the appliange is intended
to be conneqgted.

Exception: A
80.1.3 and:

time-delay fuse shall not be employed, unless the appliance is marked in acdordance with

a) THe construction of the appliance or the nature of its usage is such that it is used ¢ontinually on
the same branch circuit after-installation — for example. a window fan, an attic ventilator, or the like;
or

b) The appliance is of the household type that is used on a 15- or 20- ampere branch gircuit.

44.3 To de
connected tg

ermine whether an appliance complies with the requirements in 44.1, the appli

ance is to be

a power-supply circuit protected by a fuse as specified in 44.2 or in the exce

whichever applies. The appliance is to be at room temperature at the beginning of the test.
is to be starTed three times without tripping an overload protector provided as part of the

ption to 44.2,
e appliance
ppliance, or

opening the fuse protecting the supply circuit. Each start of the appliance is to be made under conditions
representing the beginning of normal operation — the beginning of the normal operating cycle in the case
of an automatic appliance. The motor of the appliance is to be allowed to come to full speed after each
start, and to come to rest between successive starts.

44.4 An appliance employing a general use receptacle shall be loaded to the marked rating of the
receptacle outlet. See 21.18.

45 Input Test

45.1 The current input to an appliance shall be not more than 110 percent of the rated value when the

appliance is operated under conditions of intended service, when connected to a power-supply circuit at
the test voltage shown in Table 40.1 and rated frequency.
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46 Temperature Test
46.1 All fans

46.1.1 When tested as described in 46.1.3 —46.2.2, an appliance shall not:
a) Attain constant temperatures at any point on the fan sufficiently high to result in a risk of fire;
b) Cause deterioration of any materials employed in the appliance; or

c) Have constant temperature rises at specific points (particularly those surfaces that may be
contacted by the user with the fan operating as intended) more than those specified in Table 46.1.

(See 46.1.12.)
Table 46.1
Maximum temperatures
Materials and components C (Degrees) | F (Degrees)
ALL FANS
1. Varnishgd-cloth insulation 85 185
2 Fuses 90 194
3 Fiber cployed as clectrical insulation 90 194
4. Wood and other combustible material 90 194
S Any point on or within a terminat box of a permanentiy-wired appliance 90°? 1949
6 A suifage upon which a stationary appliance may be mounted in service, and surfaces that 90 194
may befadjacent to the appliance when so mounted

7. Class Alinsulation systems on coil windings

The{mocoupie method 105 221

Resjstance method 115 239
8. Class Blinsulation systems on coil windings

Thefmocoupte method 125 257

Res|stance method 135 275
9. Class E|system on coil windings

The{mocouple.method 115 239

Resjstance.method 125 257

10.  Class F|system’on coil windings

The Tod T50 302

Resistance method 160 320
1. Class H systemon coll windings

Thermwocoupie method 165 329

Resistance method 175 347
12.  Phenolic composition employed as electrical insulation or as a partofthe deterioration of 150° 302°

which wouldresultin a risk of fire, electric shock, or injury to persons

13.  Rubber orthermoplastic-insulated wires and cords 60b<C 140°<9
14.  Capacitors
Electrolytic 65° 14¢9°

Table 46.1 Continued on Next Page
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Table 46.1 Continued

9 When the temperature is greater than 60°C (140°F), the fan shall be marked in actcordance with 80.7.1

Materials and components C (Degrees) | F (Degrees)
Other types 90! 194!
15.  Sealing compound 40°K (72°R)lessthan
melting point
16.  Class 105 insulation systems on vindings of a relay, a solenoid, and the like
Thermocouple method 20 194
Resistance method 105 221
17.  Class 130 insufation systems onwindings of a relay. a solenoid, and the like
Thermocoupte method 0 230
Registance method 130 266
18.  Lamphplder screw shell, center contact, or other connecting device of aluminum or 200 392
unplateld copper
19.  Lamphplder body of thermosetting material (phenolic, urea, and the like) 150 302
CEILING INSERT FAN/LIGHT COMBINATIONS
20.  Points pffixture support 90 194
21.  Screer shield, or recessed housing in contact with insulation 90 194
SURFACES SUBJECT TO CONTACT
22.  Handlef or knobs that are grasped for lifting, carrying, or holding:
Melallic 50 122
Non-metallic 60 140
23.  Handles or knobs that may be contacted but do notinvalvelifting, carrying, or holding when
heated| and other surfaces that may be contacted during intended operation®":
Melallic 60 140
Non-metallic 85 185
Y The temperalure limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to a compound that
has been investigated and found to have acceptable heat-resistance properties.
© Rubber-insulpted conductors within a Class A insulated motor and rubber-insulated motor leads, and a rubber-insplated flexible
cord entering § motor may be subjected.to'a temperature of more than 60°C (140°F), provided that an acceptable bfaid is
employed on the conductors of other'than a flexible cord. This does not apply to thermoplastic-insulated wires or cords.
9 A short length of rubber or thermoplastic-insulated flexible cord exposed lo atemperature of more than 60°C (140[F), such as at
terminals. is afoeptable when supplementary heat-resistance insulation of acceptable dielectric strength is employeéd on the
individual conquctors of the'cord to reduce the risk of deterioration of the conductor insulation, and when the strain-felief means
does not depend upon thatportion of the insulation subjected to the excessive temperature.
€ For an electrplytic capacitor thatis integral with or attached to a motor. the temperature on insulating matenal integral with the
capacitor enclpsure.shall not be more than $0°C (194°F).
! A capacitor tha marked temperature limit.

-80.7.3.

* This does not apply to the motor of a pedestal fan on which either no switches are mounted or on which no switches other than
puli- chain type are mounted. Also see footnote |.

' Accessible motor surfaces of Industrial air circulators of the pedestal, wall, or l-beam type employing a user-operated actuator,
may exceed the indicated rises if marked in accordance with 81.11.

46.1.2 A thermal protective device shall not operate during the temperature test. See 24.4.

46.1.3 Coil and winding temperatures are to be measured by the change-in-resistance method or by a
minimum of four thermocouples located on exposed surfaces of the coil windings, except the change-in-
resistance method is to be used for a coil that is inaccessible for mounting of thermocouples, such as a

coil:
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a)lmmersedin sealing compound;
b) Wrapped with thermal insulation; or

¢) Wrapped with more than two layers of material such as cotton, paper, or rayon having a total
thickness of more than 0.8 mm (1/32 inch).

Exception: The requirement for a minimum of four thermocouples does not apply where physical size does
not allow it.

46.1.4 Thermocouples are to consist of wires not larger than 24 AWG. When thermocouples are used in
the determination of temperatures in connection with the heating of electrical devices, it is common
practice to eploy thermocouples consisting of 30 AWG iron and constantan wires and a,pgtentiometer-
type indicating instrument; and such equipment is to be used whenever refereée |temperature
measurements by thermocouples are necessary.

46.1.5 When the change-in-resistance method is used. determination of the-temperatdre rise of a
winding is to pe calculated by the following formula:

Ar= i(xwl) - (K +1.)
R,

in which:

At is the temperature rise in °C;

R, is the resistance of the coil in ohms at the end of test;

Ryis l'[:e resistance of the coil in ohms at.the beginning of the test;

t, is the ambient temperature in degrees C at the beginning of the test;
t, is the ambient temperature in‘degrees C at the end of the test: and

K is 234.5 for copperand 225.0 for electrical conductor grade (EC) aluminum; Values of the
constant for other conductors are to be determined.

46.1.6 When necessary; the value of R at shutdown is to be determined by taking several resistance
measurements at short intervals, beginning as quickly as possible after shutdown. A ¢urve of the
resistance vaJues and the timeis to be plotted and extrapolated to give the value of R at shutdpwn.

46.1.7 The temperatures specified in 1able 46.1 are based on an assumed ambient temperature of 25°C
(77°F). However, tests are to be conducted at any ambient temperature within the range of 10 — 40°C (50
— 104°F).

46.1.8 |If the temperature test is conducted at an ambient other than 25°C (77°F). an observed
temperature is to be corrected as described in 46.1.9.

46.1.9 An observed temperature is to be corrected by addition [if the ambient temperature is lower than
25°C (77°F)] or subtraction (if the ambient temperature is higher than 25°C) of the difference between
25°C and the ambient temperature. If a corrected temperature exceeds the limit specified in Table 46.1, at
the request of the manufacturer, the test may be repeated at a temperature closer to the rated operating
ambient.
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46.1.10 For the temperature test, the test voltage for an appliance is to be as specified in Table 40.1.
When the appliance has a single frequency rating, the test is to be conducted at that frequency. An
appliance that has more than one frequency rating is to be tested at its minimum and maximum rated
frequency. unless it can be established that one test will result in the most severe operating conditions.

46.1.11 The appliance is to be operated under each condition of normal service. For a multispeed
appliance, this includes operation at each speed and, for a reversible appliance, it includes operation in
each direction of rotation. When a reversible appliance continues to rotate in the same direction, but at a
slower speed, when the reversing switch is thrown, the requirement applies at the lower speed as well as
atthe normal speed. The test is to be continued until temperatures have become constant.

46.1.12 Atempera e_is considered-to.be constant when three s essive readinas taken
10 percent qf the previously elapsed duration of the test, but not less than 5 minutes, indic
increase.

at intervals of
ate no further

46.1.13 An| appliance employing a general use receptacle shall be loaded to the marked rating of the

dered to be the load that approximates as closely as possible the most severe|conditions of
normal use. Jtis not a deliberate overioad except as the conditions-of‘actual use are likely to pe somewhat
¢ than the maximum load conditions that are recomimended by the manufacturer of the
appliance. An appliance having features not contemplated in:these test procedures may |be tested as
necessary tq meet the intent of these requirements. An appliance intended to normally oplerate with its
intake and/qr discharge restricted shall be operated -with the air intake andVor discharge adjusted
sufficiently tg cause a maximum wattage input to the appliance.

46.1.15 For fans rated 12 Amps or less, and that'employ wiring terminals for field wiring corjnections, the
Temperature| Test is to be conducted with supply wiring sized for the ampacity of the fan. When the fan is
rated more than 12 Amps, the fan is to be.tested with supply wiring sized 125 percent of th¢ rating of the
fan.

46.2 Fansffor use over an eye-level range oven

46.2.1 The|temperature test for a fan intended for use over an eye-level range oven is to be conducted
with the appliance mounted ‘above a heat source as described in 46.2.2 and illustrated in F|qure 46.1, in
accordance with the manufacturer’s instructions. The test is to be conducted with the appliance and heat
source in a [2-sided-right side and rear-alcove of 9.525-mm (3/8-inch) thick plywood. The sides of the

alcove are tq be painted black and are to extend at least 609.6 mm (2 feet) beyond the outermost edges of
the assembly.~The appliance and heat source are to be as close to the side and back of the %cove as their
configuration permits. The test is o be conducted first wi € fan on and with only the bake element

energized with the thermostat set to give a temperature of 246°C (475°F) with the door of the heat source
closed. The test is then repeated with the heat source set for broiling and the door open 101.60 mm
(4 inches). Both ofthese tests are then to be repeated with the fan off.

46.2.2 The heat source illustrated in Figure 46.1 is to be constructed of sheet metal having an average
thickness of 0.81 mm (0.032 inch). The thermal insulation is to weigh 16.02 kilograms per cubic meter
(1 pound per cubic feet). The heat source is to be approximately 381 mm (15 inches) deep, front to back,
including the 25.4-mm (1-inch) thick door. The door is to be hinged on the left side and may be closed or
opened as much as 101.60 mm (4 inches). The elements are to consist of coiled resistance wire
embedded in fused magnesium oxide completely enclosed in nickel-alloy stainless steel. The heat from
the source is to be controlled with a thermostat in which the bulb and capillary tube are located at the top
of the heat source, toward the side.
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Figure 46.1

Heat source for temperature tests of fans for use over an eye-level range oven
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46.3 Controllers

46.3.1 For

J-— 635 mm (257)

$BO712A

-

e temperature test, a separate controller — that is, a controller that is not a phjsical part of

the appliancqg — that is intended for installation in a wall is to be mounted as follows. The contfoller is to be
secured inside its own enclosure, ‘if provided. Otherwise, it is to be installed inside the smallest standard
flush-type oullet box that accommodates it, and the box is to be mounted in a simulated w3ll section as

illustrated in
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Figure 46.2

Method of mounting outlet box
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47 Dielectric Voltage Withstand Test

47.1 An appliance shall withstand for:#’minute without electrical breakdown the applicdtion of a DC
potential or :]n AC potential at a frequencCy within the range 0f40 to 70 Hz between the followipg:

a) Unlinsulated live metal parts and the enclosure. A non-conductive enclosure is to He wrapped in
conductive foil.

b) Tefminals of epposite polarity.

¢) Uninsulated-live metal parts and accessible dead metal parts.

d) Unfinsulated live metal parts and grounding contacts of grounding type receptacles.

e) Primary and isolated secondary circuits.

47.2 The test potential shall be as shown in Table 47.1.
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Table 47 1
Dielectric voltage withstand voltages

Machine voitagerating, V Test potential VAC Test potential V DC
Appliances operating at 50 Vaor less 500 700
Appliances employing a motor rated 373 W (1/2 hp oulput) or less 1000 1400
and rated 250 Vor less
An appliance employing a motor rated more than 373 W (1/2 1000 + 2w 1400 + 2.8Vv*
hp oulput) or mare than 250 V
2 Maximum marked voltage.

47.3 Capaditors connected across-the-line or line-to-ground shall withstand a DC dielectri
1414 volts plus 2.828 times the maximum rated supply voltage, without breakdown for 1‘min

the terminal

capacitor. The test shall be conducted with the capacitor at normal operating temperature.

of the capacitor, and between the terminals and foil wrapped around-the

C potential of
ite, between
case of the

47.4 To determine whether an appliance complies with the requirements in.47.1, it is to be tested using a

500-volt-am

potential is td be increased from zero to the required test value and is to/be held at that level

The increas
correct indic

Exception: W
equipment sH

47.5 The test equipment for conducting the dieléctric voltage-withstand test is to be

sensitivity su

does not indicate unacceptable performance for any output voltage less than the specified

and the test ¢
than the speq

ohms as instqument accuracy can provide, and not more than 120,000 ohms.

Exception N

calibrating repistance shall not be used, unless testing an appliance intended to be permanen

Exception Ng.

calibrating re

re or larger capacity transformer, the output voltage of which’can be varied.

in applied potential is to be at a substantially uniform/rate as rapid as is co
tion of its value by a voltmeter.

Vhen the output of the test equipment transformer is less than 500 volt-a
allinclude a voltmeter in the output circuit to indicate the test potential directly.

Ch that when a resistor of 120,000 ohms is connected across the output, the te

quipment does indicate unacceptable performance for any output voltage equal

The applied
for 1 minute.
nsistent with

mperes, the

adjusted for
5t equipment
test voltage,
to or greater

ified test value. The resistance of the calibrating resistor is to be adjusted as cloge to 120,000

p. 1:  The sensitivity* of the test equipment shall not be reduced, and a lo

2: The sensitivity of the test equipment shall not be increased, and a hig
Sistance shall not be used, unless agreeable to those concerned.

476 Anap
of a 60-hertz

Tliance employing a reversible shaded-pole motor shall withstand for 1 minute th

wer value of
ly wired.

her value of

e application

ratty-sinusoidat-potentiat:

a) Between the stator winding and the shading coils; or

b) Between the shading coils and the stator core, with the appliance at the temperature reached in
intended use.

The value of the test potential is to be as specified in 47.2.
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48 Water Spray Test
481 General

48.1.1 The following appliances shall comply with the applicable water spray test requirements as
specified in this section:

a) Any appliance intended for installation in a window opening:
b) A roof ventilator,;

c) An attic fan;

Exception: When an attic fan has instructions that comply with 83.8, the fan is notrequired to be
subjdcted to the tests described in this section.

d) A wall-insert fan, other than a wall-insert fan intended for use over a~bathtub of shower and
tested in accordance with Section 181, Performance;

Exception: When a wall-insert fan is intended for commercial or industrial use and|is marked in
accofdance with 80.5.3 and 80.5.5, or when the fan is intended for"-mounting in an intgrior wall only
and ¢omplies with 80.5.4, the fan is not required to be subjected to the tests desgribed in this
section.

€) Anlin-wall fan;

f) Any appliance that is intended for outdoor use©r-in any location that includes diregt contact with
watef or rain;

g) A ponresidential cord-connected fan that is not marked in accordance with 81.5 and that is not
intenIed to be fastened in place;
h) A dryer type fan;

Exception: When a dryer type fan, intended for indoor use only, already complies wjth 195.1, the
waltef spray testis not required.

i) A damp location fan_for use in cooking areas; and

j) A bpx fan.

Exception: When it is obvious from the constiuction or installation that an appliance wouldl exclude the
waler spray, |the water spray test is not required to be conducted.

48.1.2 Compliance with the water spray test shall be determined by:

a) A visual inspection to determine that there is no wetting of uninsulated live parts or film-coated
wire — other than motor windings — and no accumulation of water in the wiring compartment or
channel. The accumulation of water droplets shall only be acceptable when the fan complies with
the tests in (b) and (c). A drain hole may be provided to reduce the accumulation of water above a
level that results in the wetting of an electrical part or wiring compartment.

Exception: The visual inspection shall include the check of motor windings to verify that there is no
welting ifthe Exception of 22.6is applied.

b) A leakage current test for 120 volt cord connected appliances (see 48.4.1 — 48.4.6) or an
insulation resistance test for all other appliances (see 48.5.1).
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c) A dielectric voltage withstand test (see 48.6.1).
48.2 Test preparation

48.21 The water spray test apparatus is to consist of three spray heads mounted in a water supply pipe
rack as shown in Figure 48.1. Spray heads are to be constructed in accordance with the details shown in
Figure 48.2. The water pressure for all tests is to be maintained at 34.48 kPa (5 psi) at each spray head.
The appliance shall be positioned in the focal area of the spray heads of the rain test apparatus so that the
greatest quantity of water is likely to enter the enclosure of the appliance. The spray is to be vertical
toward the louvers or other openings nearest current-carrying parts.
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Figure 48.1
Spray head pipe rack
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Figure 48.2
Spray head assembly
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48.3 Procedure

48.3.1 The appliance is to be mounted in accordance with the installation instructions. For items of
installation not covered by the instructions, the most severe method of test installation is to be used.

48.3.2 The appliance is to operate during the exposure when it:
a) Is intended to draw air in rather than expel it; or

b) Has louvers that open only when the appliance is operating.

Other appliances are not to operate during the water spray.

48.3.3 Thel|appliance is to be subjected to a water spray for 4 hours in the direction most likely to cause
water to entqr.

48.3.4 Befgre conducting a leakage current measurement with the circuit in Fiqure 48.3, the appliance is
to be disconpected from the receptacle. It is to be determined by closing S1, utilizing both pgsitions of S2,
and observirlg the leakage currents at the meter, that the stray leakage currents are negligiblg.

Figure 48.3

Leakage current measurement circuit for.the water spray test
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48.4 120 volt cord-connected appliances

48.4.1 The water spray test is to be conducted with the switch in the "on" position. For a multispeed
appliance, the "on" position of the switch is to be the low-speed setting.

484.2 The leakage current is to be measured using the test methods and equipment described in 41.2 —
41.5, except that the circuit shown in Figure 48.3 is to be used. The leakage currentis to be measured with
switches S1 and S2in all possible positions.

48.4.3 During exposure to the water spray described in 48.2.1, the leakage current is to be monitored
using both positions of S2. The leakage current shall be no more than 2.5 milliamperes.

48.44 Imm
S1 unless it
more than 2.

48.4.5 After
and using bo

ediately upon cessation of the water spray, the appliance is to be turned off by of
as in the open position during the exposure to the water. The leakage-curren
b milliamperes.

the 30-minute monitoring period, the leakage current is to be measured with sw
h positions of switch S2. The leakage current shall be no more than 0.5 milliamp

ening switch
t shall be no

itch S1 open
bre.

484.6 Imm
to be conduc

pdiately after each of the leakage current measurements;,a dielectric voltage withstand test is
ed as described in 48.6.1.
48.5 Otherthan 120 voit cord connected appliances
48.51 Imm
interconnecte

resistance m
48.6.1.

pdiately after the water spray test, the insulation resistance measured between live parts and
d dead metal parts of an appliance shall be 50,000 ohms or more. After the insulation
pasurement, the appliance shall comply'with the dielectric voltage withstand testidescribed in

48.6 All appliances

of the water
7. Dielectric
5 for the test

48.6.1 With
spray, a dielf
Voltage With
conducted wi

in 1 minute of cessation.of the water spray and also 30 minutes after cessation
ectric voltage withstand test shall be conducted in accordance with Section 4
stand Test, except-that the duration of the applied potential is to be 15 second
thin 1 minute of cessation of the water spray test.

49 Hosedown Test

49.1 When frequired by 80.1.9, the hosedown test shall be conducted on a fan.

49.2 Atthe conclusion of the test described in 49.3 — 49.5, a fan shall have no standing water inside the
enclosure and there shall be no water on uninsulated live parts or on film-coated wire, other than motor
windings.

493 For a permanently installed fan that is connected to conduit during installation, a conduit is to be
installed on the enclosure to equalizeinternal and external pressures as required, butitis not to serve as a
drain. No sealing compound other than that normally provided by the manufacturer is to be used. The
enclosure interior is to be dry.

494 The enclosure and its external mechanisms are then to be sprayed by water from a hose having a
25.4-mm (1-inch) inside diameter nozzle that delivers at least 246 L (65 gallons) of water per minute. The
water stream is to be directed at the fan from a distance of 3 — 3.7 m (10 — 12 feet) and is to be moved
along the enclosure or surface at a minimum rate of 1.6 cm/sec (4 inches per second).
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49.5 For an enclosure having a test length — height plus width plus depth dimension — of 1.9 m (75
inches) or less, the duration of the water stream contact with the enclosure is to be 5 minutes. For an
enclosure having a test length exceeding 1.9 m (75 inches), the duration of water stream contact in
minutes is to be 2.6 times the test length measured in meters (the test length measured in inches divided
by 15).

50 Locked Rotor Test

50.1 An impedance-protected motor used in a wall-insert fan, ceiling-insert fan, a fan intended for use in
cooking areas. or a fan in which the motor is subjected to conditions such as restricted ventilation or
proximity to an external source of heat, shall comply with the requirements in 50.5 and 50.6.

50.2 For fans rated 12 Amps or less, and that employ wiring terminals for field wiring-corjnections, the
Locked Rotdr Testis to be conducted with supply wiring sized for the ampacity of the fan“When the fan is
rated more than 12 Amps. the fan is to be tested with supply wiring sized 125 percent-of thg rating of the
fan.

energized ag described in the Locked-Rotor or No-Load Temperature Tést in the Standard for Impedance

50.3 The f1n is to be installed or placed in its intended position with the rotor.of the fan motpr locked and
Protected Motors, UL 1004-2. The temperature is to be determined afterthermal equilibrium i attained.

50.4 In determining compliance with the requirements specifieddn 50.3, motor temperaturel readings are
to be taken gs follows:

a) The temperature is to be measured by means'©of thermocouples applied directly|to the actual
condyctor material or the integrally applied conductor insulation. Thermocouples shall be placed
undef the coil wrap, when provided; or

b) The temperature is to be measured by use of the change-in-resistance method.

c) In the instance where the motor is totally enclosed and the temperature can not be determined
by the method in either 50.4 (a) or'(b), the temperature is to be measured by thermocguples placed
on the enclosure.

50.5 Undef locked-rotor conditions:

a) The stabilizeditemperature of an impedance-protected motor shall not exceed thg temperature
obtaihed when_the motor was tested in the open in accordance with the Locked Rotgr or No-Load
Temperature.Test in the Standard for Impedance Protected Motors, UL 1004-2; or

b) Thesmotor shall comply with the requirements in 50.6.

50.6 When the stabilized temperature of the impedance-protected motor installed in the fan exceeds the
temperature of the motor tested in the open in accordance with the Standard for Impedance Protected
Motors, UL 1004-2, or if the motor was never so tested, the rotor is to remain locked for 18 days under the
conditions specified for the Locked-Rotor or No-Load Temperature Test in UL 1004-2, except the motor is
to be installed in the fan as specified in 50.3. During the initial 72 hours, the motor temperature shall not
exceed the applicable temperature limits specified in UL 1004-2. During and after the 18-day period, the
motor shall comply with the Locked-Rotor or No-Load Temperature Test requirements in UL 1004-2.

50.7 Under locked rotor conditions, the temperature of a thermally protected motor shall not exceed the
requirements in the Standard for Thermally Protected Motors, UL 1004-3.
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51 Locked Rotor Cycling

51.1 Three motor samples are to be provided with the coil wrap terminating on the bend of the coil and
are to be subjected to the test described in 51.2 —51.4.

51.2 Each sample is to be energized at a test potential in accordance with Table 40.1 with the rotor
locked. The motor circuit is to be cycled on and off as quickly as the motor allows. The winding
temperatures shall reach the maximum temperature and the minimum temperature shown in Table 51.1,
as determined with a thermocouple. The test duration is to be for 18 days with the motor at room
temperature at the beginning of the test.

51.3 Protective-devices—sh al-be-by-passed-and-whenthe-motor-doesne netion-throtghout the test, a
different mot@r shall be chosen and the test started from the beginning. When a part, such\ag a capacitor,
can be replaged in order for the motor to function, then the test may continue.

514 Asa rTsuIt of the test in 51.2 and 51.3, there shall be no loosening of the coil wrap, lifting of the coil
wrap terminalion greater than 1.6 mm (1/16 inch). nor other degradation of the coil wrap's aghesive bond
as determinef by visual examination.

Table 51.1
Locked rotor cycling temperature limits
Maximum temperature Minimum temperature
Insulation glass °c (°F) °Cc (°F)
A 175 (347) 125 257)
E 190 (374) 140 284)
8 200 (392) 150 302)
F 225 (437) 175 347)
H 250 (482) 200 392)
52 Flagging

52.1 The tept method forflagging shall be in accordance with the Test for Flagging (as receiyed), Method
A-For Class || Tape, of/the Standard Test Methods for Pressure-Sensitive Adhesive-Coated|Tapes Used
for Electrical pnd Electronic Applications, ASTM D 1000-04.

52.2 The rod.used for the test shall be 19 mm (3/4 inch) in diameter.

52.3 The length of the unwound tape (flag) from the end of the tape to the point of tangent of the rod shall
be less than 1.6 mm (1/16 inch).

53 Humidity Conditioning Test

53.1 A sample of the appliance is to be heated to a temperature just above 34°C (93°F) to reduce the
likelihood of condensation of moisture during conditioning. The heated sample is then to be placed in the
humidity chamber and conditioned for 48 hours in air having a relative humidity of 88 +2 percent and a
temperature of 32 £2°C (90 +4°F). Following the conditioning:

a) A cord-connected appliance rated for a nominal 240-volt supply or less is to be tested in the
unenergized condition as specified in 41.6(a). The sample is then to be energized and tested as
specified in 41.6 (b) and (c). The test is to be discontinued when the leakage current stabilizes or
decreases. The leakage current shall not be more than the applicable value in 41.1,
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b) An appliance other than as mentioned in (a) is to have an insulation resistance of 50,000 ohms
or more between live parts and exposed dead metal parts.

c¢) An appliance shall comply with the dielectric voltage withstand requirements in 47.1.

532

direct-current circuit.

54 Strain Relief Test

Insulation resistance is to be measured by means of a high-resistance voltmeter using a 250-voit,

54.1 The strain relief means provided on a flexible cord shall withstand for 1 minute without displacement

a direct pull
disconnecte
there is such

Exception: T
requirement

542 Thes

a 8 _N aYalllaYa pplied to a alla

)
movement of the cord as to indicate that stress on the connections has resuited

he strain relief means provided in a through cord switch shall be~in accordz
5 of 54.4.

rain relief means provided on a flexible cord shall withstand for 1 minute without

a torque as| shown in Table 42.1 in either direction between the card and the enclo

connections
disconnectio
connections

Exception: T

within the appliance disconnected. The strain relief issnot acceptable when,
n of the conductors. there is such movement of the cord as to indicate that
has resulted.

. The strain relief is not acceptable when, at the point of disconnection of th¢

e appliance
conductors,

nce with the

displacement
ure with the

the point of
Stress on the

[he strain relief means provided in a through-cord switch shali be in accordance with the

requirementjin 54.4.
Table 54.1
Torque requirements
Weight of appliance, W Torque
kg (pounds) N-m
W <1.0(22) 0.10
1.0 (2.2) s W 5400 (8.8) 0.25
W= 4.0 (8.8) 0.35
543 A 16-kg (35*pound) weightis to be suspended from the cord and supported by the appliance so that

the strain-rel

f

ef means can be stressed from any angle the construction of the appliance perniits.

54.4 The strain relief means provided in a through cord switch shall withstand for 1 minute a direct pull of
133.44 N (30 pounds). The strain relief is not acceptable when a conductor is detached from a terminal or
an uninsulated conductor of the cord is exposed.

54.5 For the construction mentioned in 15.2.3, six samples of the clamp that have been secured to the
cord in the intended manner are to be used. Three samples are to be subjected to the dielectric voltage
withstand test specified in Section 47, Dielectric Voltage Withstand Test, and shall then comply with the
strain-relief test specified in 54.1 in the as-received condition. Three samples shall comply with the
requirements specified in 54.1 after being subjected to the following procedures:

a) The samples are to be placed for 168 hours in a forced-draft air-circulating oven maintained at a
temperature of 70°C (158°F) or 10°C (50°F) higher than the temperature recorded on the clamp
during the Temperature Test, Section 46, whichever is greater.
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b) The samples are then to be subjected to the dielectric voltage withstand test specified in Section
47, Dielectric Voltage Withstand Test, with the value of the applied potential based on the rating of
the appliance. The potential is to be applied between conductors, and the potential is also to be

applie

d between the clamp and all conductors spliced together.

c¢) The conditioned samples then are to be cooled at room temperature.

55

55.1

Interconnecting Cords and Leads

Each lead or flexible cord provided for wiring between components or for interconnection between

parts of a motor, (e.g. motor windings to capacitor, motor connections to receptacle, light connections to

receptacle. e
pounds (89 N

Exception Ng
or subject to

Exception N
such that ind

Exception Ng
damage to thi

Exception N

connectors afe not required to be disconnected prior to application of the force.

56 Unguar

56.1 An im
operated for
be conducteq

). Each lead or cord is to be tested with the 20-pound (9-kg) weight.

bther means of mechanical strain.

. 2: This test is to be conducted on all leads simultaneously-when the leads
vidual leads cannot be easily grasped or subject to other means-of mechanical s

. 3: When testing the terminals of a device intended forcrimp connection, ther
e connection or separation of the conductor from the crimp.

D. 4: Mechanically secured and soldered connections and the connections

Hed Impeller Tests

beller of a portable fan not required to be guarded shall not break, crack, g
hour connected to a supply voltage of 130 percent of the rated supply voltage.
before and after conditioning as described in 56.2.

56.2 Anim

eller not required ta.be guarded is to be placed in an air-circulating oven maintg

| shall be 20

. 1: This testisto be waived ifthe lead or cordis routed such thatit cannotbe egsily grasped

are bundled

rain.

e shall be no

of multi-pole

r chip when

The test is to

ined at 70°C

(158°F) for 7 [hours. After removal, it is to be tested as described in Section 56, Unguarded Inppeller Tests;

Section 61, Impact Test on Guards; and Section 70, Drop Test. As a result of the testing, the i

not break.

56.3 A motor-driven-impeller not required to be guarded shall be energy absorbent to the
3.2 mm (1/8 inch). diameter dry hardwood dowel does not break when thrust into a rotating bl

is to be fixe

mpeller shall

extent that a
ade. The fan

in-place and energized so that the impeller rotates at intended speed. The dowel is to be

supported on a stable. stationary flat surface perpendicular to the plane of rotation. The surface is to have
a straight edge located approximately 9.5 mm (3/8 inch) from the fan blade. The dowel is then to be
suddenly thrust and retained by hand along an axis perpendicular to the plane of impeller rotation into the
blade. This procedure is to be repeated at different points on the impeller (blade and hub) with the impeller
rotating at all intended speeds and from in front of and behind the impeller in order to include the most
severe condition.

57 Push Back Relief Test

57.1 With reference to 15.24, a cord-connected fan shall be tested in accordance with 57.2 without
occurrence of any of the following conditions:

a) Mechanical damage to the supply cord or lead;
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b) Exposure of the supply cord or lead to a temperature higher than that for which it is rated;

¢) Reduction of spacings (such as to a metal strain-relief clamp) below the minimum required
values; or

d) Damage to internal connections or components.

57.2 The supply cord or lead is to be held 25 mm (1 inch) from the point where the cord or lead emerges
from the product and is then to be pushed back into the product. When a removable bushing which
extends further than 25 mm (1 inch) is present, it is to be removed prior to the test. When the bushing is an
integral part of the cord, the test is to be carried out by holding the bushing. The cord or lead is to be
pushed back into the product in 25-mm (1-inch) increments until the cord buckles or the force to push the
cord into thel product exceeds 27 N (6 pounds-force). The supply cord or lead within the prpduct is to be
manipulated|to determine compliance with 57.1.

58 Oscillating Fan Test

58.1 An ogcillating or adjustable appliance in which norma! function causes movement [of the power
supply cord, [electrical wiring or other insulated live parts, shall withstand an.endurance test for the number
of cycles degcribed in 58.2. Upon completion of the test:

a) There shall be no electrical malfunction of the appliance;

b) There shall be no exposure of an uninsulated conductor strand either within or qutside of the
enclgsure;

c) The appliance shall comply with the Dielectric‘Voltage Withstand Test;

d) There shall be no breakage of more than' 10 percent of the strands of any conductor strands;
and

e) There shall be no signs of oscillation cord or wire insulation abrasion.

58.2 The epdurance test required by 58.1 is to consist of:

a) 790,000 cycles of operation for an appliance in which the movement of the power-supply cord,
electtical wiring, or other insulated live parts occurs as a result of the operation of jan automatic
mecHanical feature:

b) 6(J00 cycles’ of operation for an appliance in which the movement of the powertsupply cord,

electiical. wiring or other insulated live parts only as a result of the operation of a manupl feature.
Exmlﬁﬁrﬁeee—qtk—w—h—ﬁeﬁmw—be—mmm—ﬁﬂs—deWWd that the

component power supply cord has been previously subjected to the 6000 cycle flex testing, and it
is determined in the application that it is not subjected to rubbing, chafing, or similar mechanical
stress.

58.3 Where movement of electrical wiring or other insulated live parts occurs, six representative samples
shall be subjected to this test. Throughout the test, the appliance shall be continuously energized at
maximum rated input. The movable member shall be operated so that it will reach the limits of travel in
both directions during each cycle by either the integral automatic mechanical feature of the appliance or by
a external mechanical arrangement that operates the movable member. The cycling rate shall be one of
the following:

a) Twelve cycles per minute;
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b) The rate at which the automatic mechanical feature operates, if the rate is less than 12 cycles
per minute; or

c) Greater than 12 cycles per minute using the external mechanical arrangement, if agreeable to all
concemed, or as controlled by the integral automatic mechanical feature.

58.4 For an oscillating fan with a tilting head assembly, two samples are to be oriented in the head fully
forward position, two are to be oriented in the head straight up position, and two are to be oriented in the
head fully back position.

59 Tests of Switches and Controls

59.1 Overlgad

59.1.1 A switch or other device that controls a motor and that has not been previously.invesligated for its
suitability of ¢ontrolling a motor shall perform acceptably when subjected to an overload test consisting of
50 cycles of pperation, making and breaking the locked-rotor current of the motor.”As a result of the test,
there shall bI no electrical or mechanical breakdown of the device. The fuselinrthe grounding connection
shall not open.

Exception: This requirement does not apply to a switch or other device.interlocked so that it dpes not have
to break the Ipcked-rotor current of the motor.

59.1.2 In alest to determine whether a switch or other control device complies with the requirements in
59.1.1, the appliance is to be connected to a grounded-supply circuit of rated frequency apd maximum
rated voltage in accordance with 46.1.10, with the rotor-of the motor locked in position. Dufing the test,
exposed deafl metal parts of the appliance are to beconnected to ground through a 3 ampere plug fuse,
and the conpection is to be such that any single-pole, current-rupturing device is connpcted in the
ungrounded fonductor of the supply circuit. If the appliance is intended for use on direct clrrent, or on
direct curre%as well as on alternating current, the exposed dead metal parts are to be connefcted so as to

be positive with respect to a single-pole;.current-rupturing control device. The device is to be pperated at a
maximum ratge of 10 cycles per minute, except that a faster rate of operation is to be employgd only when
agreeable to pll concerned.

59.2 Reverping

59.21 A tor-reversing switch shall withstand a test consisting of 1000 cycles of ¢peration as
described in [59.2.2.\There shall be no electrical or mechanical breakdown of the switch, por pitting or
burning of the contacts that impairs intended operation.

Exception: This requirement does not apply to a reversing switch that reverses the direction of rotation by
changing the connections between shading coils that are insulated from the main windings.

59.2.2 To determine whether a switch complies with the requirements in 59.2.1, the appliance is to be
connected to a circuit of maximum rated voltage. Each cycle of operation is to consist of throwing the
switch to the position in which the fan blades rotate in one direction, allowing the blades to come to full
operating speed in that direction, then — without pause in any intermediate "off" position unless the switch
does not function otherwise — throwing the switch to the position in which the rotation of the blades is
reversed, allowing the rotation to attain normal operating speed in that direction, and then reversing the
direction of rotation again by throwing the switch to the initial "on™ position.
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60 Static Load Test For Mounting Means

60.1 When subjected to the test specified in 60.2 — 60.3, a cord-connected wall- or ceiling-surface
mounted or direct plug-in appliance shall comply with the following:

a) The security of the attachment of the appliance to the wall shall not be adversely affected;
b) There shall be no evidence of a risk of fire or electric shock;

¢) The insulation resistance between live and dead-metal parts shall not be less than 50,000 ohms;
and

a-pf a 60-hertz

essentially sinusoidal potential of 1000 volts between live and dead-metal parts.
Exception: Tihis requirement does not apply to cord-connected rangehoods.

60.2 An appliance that is wall or ceiling surface mounted as mentioned_in 60.1 is to be mounted in
accordance Wwith the installation instructions provided by the manufacturer on’3/8-inch-thick{ plasterboard
(dry wall) onf nominal 2 by 4-inch wood studs/joists spaced on 24 inch (609 mm) centers. The mounting
parts are to pe used as specified in the instructions, and the securing screws are to be located between
the studs/joigts and secured in the plasterboard.

Exception: [Commercial/industrial products shall be mounted in accordance with the installation
instructions provided by the manufacturer.

60.3 After installation, the appliance is to be subjected to a static load. The load is to be applied so as to
transmit the [maximum amount of stress to the maunting means and is to be increased dufing a 5to 10
second interyal, until a load equal to the weight of the product plus a force of three times the|weight of the
product, but| not less than 10 pounds (45*N), is applied to the mounting system. The foad is to be
maintained fpr 1 minute.

is to be repeated for all industrial/lcommercial air circulator fan head/mountjng assembly

60.5 For a|Ceiling Insert Fan with tab type mounting means, the Static Load Test is subjected to the
uirementsin'60.1 — 60.3, except for the modifications specified in (a) through (d):

a) The security-of the attachment of the appliance to the ceiling shall not be adversely pffected;

b) face of the product secured by the tab mounting means shall not permanel
more Than in (3.2 mm)jfrom its original position. iSplacement sha
after the testload has been removed.

tly displaced
e measured 1 minutes

c) During the installation, the tab mounting means are to be used and set up in accordance with the
instructions; and

d) The load is to be maintained for 5 minutes.
61 Impact Test on Guards

61.1 A guard which is subject to impact, such as one on a portable fan, a window fan, a floorinsert fan, a
crawl space fan, or a wall insert fan installed less than 7 feet above the floor. the malfunction of which
results in a risk of injury to persons, that is subjected to impact shall withstand the impact test described in
61.2 and 61.3 in the as-received condition.
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61.2 In lieu of conducting the room temperature test described in 61.2 and 61.3, equipment intended to
be used in cold environments, such as outdoor use products or fans mounted in a crawl space, shall be
cooled to a temperature of minus 35.0 £2.0°C (minus 31.0 £3.6°F) for outdoor use products and 0°C
(32°F) for crawl space or attic mount products and maintained at this temperature for 3 hours. While the
appliance is still cold, the specimens shall be subjected to the impact described in 61.2 and 61.3. The
conditions for acceptable results are indicated in 61.4 —61.6.

Exception: This requirement does not apply to portable fans marked for use in outdoor applications.

61.3 An appliance is to be subjected to an impact of 6.67 N (1.5 foot-pounds) on any surface that is
exposed to a blow durlng intended use. OnIy one lmpact is to be applled ata glven point. The impact is to
be produced p : approximately 0.54
n enclosure,
the steel sphere |s to be suspended by a cord and aIIowed to swing as a pendulum, droppipg through a
vertical distapce of 381 mm. For the test on a freestanding fan, the fan is to stand in itslintended operating
position withgut restraint.

61.4 Following the impact test, the probe illustrated in Figure 9.1 is to be‘used to determine whether a
portion of an jmpeller that presents a risk of injury to persons is exposed.

61.5 Deformation of a guard or detachment of a guard or portiom\of a guard during the impact test is
acceptable if the part can readily be restored to its original shaper réplaced in the intended manner. After
restoration of the guard, the probe illustrated in Figure 9.1 shall not contact a portion of an[impeller that
can cause risk of injury to persons when inserted in any opening of the guard.

61.6 When [the guard also serves as an enclosure, the guard shall be subjected to thg impact test
specified in 9,1.3.

61.7 With reference to 61.5, cracking or denting of the enclosure shall not affect the furjction of any
safety controls or constructional features such as thermostats, overload protective devices, waterseals, or
strain relief.

62 Static Fprce Test on Guards

62.1 Whena 88.96-N (20-pound) force is applied for 1 minute over a 50.8-mm {2-inch) diamheter area to
any part of the guard of ;a-portable fan or window fan, spacings to a moving part that presents a risk of
injury to pergons shallxot be permanently reduced to the degree that the probe shown ip Figure 9.1
contacts a pgrtion of.the moving part when inserted in any opening in the guard.

Exception: When'the 88.96-N force tips over a freestanding fan, the force to be employed is the value that
gives the maximum deflection without tipover. The test is to be conducted with and without the fan
operating and with any adjustments made to provide the greatest resistance to tipping.

63 Impeller Test for Portable Fans

63.1 With reference to the requirement in 9.2.12, the following tests are to be conducted on non-metallic
impellers of portable fans and window fans A 6.35 mm (1/4 inch) diameter steel rod is to be pushed
suddenly into the blade with the fan resting on the floor and operating at maximum speed and rated
voltage. A test is to be made with the rod inserted near the hub, and a second sample is to be tested with
the rod inserted 2/3 of the distance from the hub to the tip of the blade. The rod is to rest on the guard as it
is inserted. A part of the blade is not to be thrown more than 1.52 m (5 feet) from the closest part of the
base of the fan.
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Exception: When an opening is smaller than 6.35 mm (1/4 inch), use the largest standard diameter steel
rod that physically fits.

64 ImpellerIgnition Test

64.1 The requirements in this Section are intended to investigate the risk of fire for fans as referenced in
the Exception No. 1 (e) 0f7.4.2.

64.2 A polymeric impeller that is located outside a thermally protected motor on a fan that does not
comply with 7.4.2 and Exception No. 1 (a) — (d) of 7.4.2 the shall not ignite as a result of a locked rotor test
conducted as described in 64.3.

Exception: When the impeller ignites, the results meet the intent of the requirement\oply when the
cheesecloth|does not ignite and there is no emission of flame beyond the fan enclosSure during the
following tes} on three additional fans:

a) A double layer of cheesecloth is to completely cover each fan before the test; and

b) The test describedin64.3is to be repeated.

64.3 The motor thermal protector is to be shunted out of the motor winding so that thg motor stays
continually energized. The rotor is to be locked. The fan is to be{positioned as intended in application and
is to be enelgized in a room ambient temperature of 10 to 40°C (50 to 104°F) at the voltage indicated in
Table 40.1. The fan is to be energized until ultimate results ‘@re observed, but no more than [I8 days. This
procedure is|to be repeated on two additional fan samplest

64.4 The dheesecloth referenced in the Exceptionito 64.2 is to be bleached, 914.40 mm (36 inches)
wide, 28.22 + 30.24 meters per kilogram (14 — 15\yards per pound), and having what is known to the trade
as a count gf 32 x 28 - that is, along the two-directions parallel to the threads, there are 18 threads per
centimeter in one direction and 11 threads.per‘centimeter in the other (32 threads per inch infone direction
and 28 threads in the other).

65 Compopnent Breakdown Test

65.1 Asrequired by 34.1, a fan shall be subjected to the Component Breakdown Test as specified in 65.2
—65.12.

65.2 With teference/to 65.1, a risk of fire or electric shock is determined to exist when any of the
following ocqur:

a) Glbowi hatrima—or-flami Hhrect tott , redHm65-6
b) Opening of the 3 Amp fuse specified in 65.7,

c¢) Emission of flame, sparks, or molten metal from the enclosure;

d) Creation of any openings in the enclosure that results in accessibility of live parts, when judged
in accordance with Accessibility of Live Parts, Section 10; and

e) Loss of structural integrity to a degree that the equipment collapses or experiences
displacement of parts that leads to short-circuiting or grounding of live parts.

65.3 The circuit between any two terminals of a device is to be opened or shorted. Only one of the
simulated fault conditions is to be imposed at a time. For a multi-terminal device, only two terminals are to
be short-circuited at a time. Simulated circuits are not prohibited from being used, but when the tests
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performed on simulated circuits indicate damage to other parts of the fan to the extent that the safety of
the fan is affected, the tests shall be repeated on the fan.

65.4 Each test is to be conducted on a separate sample unless it is agreeable to those concerned that
more than one test be conducted on the same sample.

65.5 A part of the fan that is removed during routine operation or maintenance is to be omitted when it
resuits in a more severe test, and the part is not:

a) Required for the functioning of the equipment; and

b) Exposed to view during intended operation.

Exception: The partis not required to be removed during testing when itcan only be removed by the use of
a tool.

65.6 Duringd these tests, the sample is to be placed on a softwood surface covered with|white tissue
paper, and a gingle layer of cheesecloth is to be draped loosely over the entire.enclosure.

Exception NqQ. 1: Fans not having bottom openings are not required to'be placed on a softyood surface
covered with white tissue paper.

Exception N@. 2: When itis impractical to drape the entire enclosure, cheesecloth is to bg placed only
over all ventilating openings.

65.7 Durind each test, exposed dead-metal parts of the sample are to be connected to ¢arth ground
through a 3 Amp nontime-delay fuse.

percent of the input current rating (20-ampére minimum). When this value does not corresgond with the
standard rating of a fuse or a circuit breaker, the next higher standard device rating shall be uged. The test
voltage and ffequency are to be adjusted to the maximum rated voltage of the fan.

65.8 The s’Fpply circuit is to have branch circuit overcurrent protection, the size of which equals 125

Exception: When a manking on the fan or the manufacturer’s literature indicates the use of franch circuit
protection exgeeding 125 percent of the input current, such protection shall be used.

65.9 A fuse|that is replaced during routine maintenance is to be defeated unless marked inl accordance
with 81.8. A fuse that-is soldered in place, or is located such that it is accessible only to qudified service
personnel, arl;j marked in accordance with 81.8, and any other overcurrent protective device mot subject to
replacement T

uring routine maintenance is to be left in the circuit.

65.10 Each abnormal condition is to be conducted for 7 hours or until one or more of the following results
are observed:

a) Arisk of fire or electric shock develops (see 65.2);
b) The branch-circuit fuse opens;
c) The supplementary protective device opens;

d) A minimum of one hour elapses, circuit conditions stabilize, and there is no further evidence of
overheating of parts.
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65.11 The overheating of parts referred to in 65.10(d) is to be detected by an indicator such as an odor,
smoke, discoloration, cracking of materials, charring, flaming, glowing, arcing, changes in circuit current
through the applied fault, or any similar phenomenon.

65.12 When a fault condition is terminated by the opening of a circuit component, the test is to be
conducted two more times using new components for each test.

66 Fuseholder Cover Test

66.1 When required by 25.3, an open cover shall be subjected to a force of 36 N (8 Ibs) applied for
1 minute in any dlrectlon that the covermay be removed the open cover of a fuseholder fused attachment
plug. or curre v . : eV olderis to be
tested.

67 General Purpose Transformers

67.1 Genefal

6711 In a
purpose tran

(ddition to the end-product Temperature Test and Dielectric Veltage-Withstand T
sformer shall also be subjected to the tests of 67.2 — 67 4.

pst, a general

67.2 Voltage measurement test
67.2.1 For
each second
frequency su

purposes of comparison with voltages measured as described in the Overload
ary open-circuit voltage shall be measured with the primary connected to a tes
pply source as indicated in Input Test, Section 45.

Test of 67.3,
t voltage and

67.3 Overlpad test

67.3.1 A transformer shall be subjectedto the test conditions described in 67.3.2. The stabjlized surface

or core temperature recorded on the transformer during the second 50 percent load operatio
more than 5{C (9°F) greater than.the stabilized core temperature obtained during the initial

load operation. The open-circuitioutput voltage determined following the final 50 percent Id
shall be with|n 2 percent of the-output voltage measured during the Voltage Measurement T¢
an option, a protective device;'if provided, may be bypassed when conducting this test.

67.3.2 The|transfofmer shall be operated as described in the Temperature Test in Section 4p,

the load shdll be ‘§0-percent of the rated value, until the core, or surface temperatures if ¢

n shall not be
50-percent of
ad operation
stin 67.2. As

except that
ncapsulated,

stabilize. Aft

r stablllzatton the Ioad shall be ad Justed untll 200 percent of rated second
reached. After2-min

bry current is
he current to

200 percent, but no further ad Justment is to be made thereafter The duration of thls overload shall be 30
minutes. The load is then to be restored to the original 50 percent of rated value. it shall be held at that
value until the core temperature again stabilizes or until the temperature drops to within 5°C (9°F) of the
original stabilized 50-percent load-current temperature (whichever occurs first). This temperature value
shall be compared with the original 50-percent load stabilized condition, as specified in 67.3.1. Then, the
secondary load shall be removed. With the primary energized, the secondary voltage(s) shall be
measured and compared with the original output voltage measurements.

67.3.3 When the core of the transformer is not accessible for direct temperature measurement (due to
the transformer construction or reasons such as encapsulation or filling with electrical insulating material),
the surface of the transformer enclosure shall be used. The portion of the enclosure surface used to
measure this temperature shall be the hottest spot occurring in the 100-percent load heating test.
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67.3.4 A protective device, when provided, shall be bypassed when the device opens while the load is
adjusted after the surface temperatures have stabilized.

67.4 Repeated dielectric voltage-withstand test

67.4.1 Following the Overload Test in 67.3, the transformer shall be subjected to a repeated dielectric
voltage-withstand test. The test potential shall be 65 percent of the value originally specified. After this
test, the transformer shall perform as intended.

68 Thermal Aging

68.1 A polymeric matertatemptoyed—tma Class T05 (A Insutation SystenTm—accordance with the

Exception to 3.3 is to be aged for the amount of time corresponding to an aging temperaturé |that appears
on the CIassL105 (A) system response shown in Figure 68.1. The insulation system(is, to ¢ool to room
temperature and the applicable dielectric voltage-withstand requirements specitied,in Séction47 are to be
applied betwgen live parts and noncurrent-carrying metal parts that are isolated_from each|other by the
material undgr consideration.
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Figure 68.1
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69 Permanence of Marking Tests

69.1

In addition to complying with 80.1, General, and, after being tested as described in 69.2 and 69.3, a

tag used for a cautionary marking in accordance with 80.8.1 is considered to be permanentiy affixed to a

power-supply cord if there is no:
a) Tearing at any point for more than 1/16in (1.6 mm),

b) Separation from the power-supply cord,

¢) Shrinkage, deformation, cracking, or other condition that will render the marking on the tag

illegible,

d) Tarn or otherwise damaged overlamination. The printing shall remain Iegill)le and the

overlgmination shall remain in place, or

e) Slippage or movement along the length of the cord set more than 1/2-nch (13 mi) and there

shall mot be any visible damage to the cord.

69.2 To determine compliance with 69.1, a cord tag shall be conditioned-in accordance W
Following thg conditioning each sample shall be tested in accordance with 69.3. If a tag is &
adhesive, thg conditioning and test are to be conducted no sooner than 25 h after application

a) Thriee samples, as received, shall be tested in accordance with 69.3.

b) Thiee samples shall be conditioned in an air-circulating oven at 60 £1°C (140 £1.8
followed by 30 min of conditioning at a room temperature of 23 +2°C (73.4 +3.6°F)
relative humidity then followed by the test in 63.3.

ith (@) — (c).
pplied by an
bf the tag.

PF) for 240 h
and 50 +5%

¢) Three samples shall be conditioned for-72 hr at a humidity of 85 +5% at 32 +2°C (89.6 +3.6°F)

and fgllowed by test in 69.3 within 1 min.after conditioning.

69.3 Each $ample is to consist of a length of power-supply cord to which the tag has been
power-supply cord, with the attachmentplug pointing up, is to be held tautly in a vertical plane]
to be applied for one minute to the upper-most corner of the tag farthest fror
supply cord, [within 1/4 in (6.4(mm) of the vertical edge of the tag. The force is to be appl
downward in|a direction parallel to the major axis of the cord. In determining compliance ¥
manipulation|is permissible; such as straightening of the tag by hand. To determine com
69.1 (d), eadh sampléeis to be scraped 10 times across printed areas and edges, wit
approximately 2 Ibf(8.9 N), using the edge of a 5/64-in (2.0-mm) thick steel blade held at a
the test surfage.

!

applied. The
Aforceof 5
h the power-
ed vertically
vith 69.1(d),
pliance with

a force of
ght angle to

PERFORMANCE — PORTABLE APPLIANCES
70 Drop Test

70.1
described in 70.2.

A desk fan and a box fan shall withstand, with the fan operating at maximum speed, the drop test

70.2 Each of three samples of a fan is to be dropped through a distance of 914.40 mm (3 feet) to strike a
hardwood surface. Each sample is to be dropped three times. Three samples shall be employed for the
test; however, if the manufacturer so elects, fewer samples may be used in accordance with Figure 70.1.
As a result of the drop test, the probe illustrated in Figure 9.1 shall not be able to contact a portion of a
blade or blower wheel that presents arisk of injury to persons when inserted in any opening in the guard.
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Figure 70.1
Procedure for drop tests

Each series consists of three drops on each sample as applicable

Sample Number

Series

Num-—

ber 1 2 3 12 3 12 3 1 2 3
Y \ \4 Y

1 A N N A N N A NN AN N

2 A N N A N N U A N U AAN

3 A N N U A N A N U A

Arrows indicote sequence of test procedure
A — Acceptable results from drop

U — Unacceptable results from drop
N — No test necessary
SA1162

70.3 The hardwood surface mentioned in-70.2 is to consist of a layer of 19-mm (3/4-inch)|thick tongue-
and-groove ¢ak flooring mounted on two layers of 19-mm (3/4-inch) thick plywood. The assembly is to rest
on a concrete floor during the test.

704 Al samples are to be_supported on a surface 914.40 mm (3 feet) above the hardwood surface.
Each samplg is to be dislodged from the supporting surface by a sudden pull applied to the power-supply
cord in a plane parallel<to'the supporting surface and twice by being pushed by a force parallel to the
mounting sufface applied to the top of the sample, which is to be placed at the edge of the supporting
surface. The|sample'is’'to be orienteddifferently for each test.

70.5 Deforation of a guard or detachment of a guard or portion of a guard during thg drop test is
acceptable when the part (including ribs of a desk fan) can readily be restored to its original shape or a
detached guard can be readily replaced in the intended manner. After restoration of the guard, the probe
illustrated in Figure 9.1 shall not contact a portion of a blade or blower wheel that presents a risk of injury
to persons when inserted in any opening in the guard.

70.6 A part of the blade shall not be thrown more than 1.52 m (5 feet) from the closest part of the base of
the fan.

71 Security of Handle Test

71.1 A handle used to support or carry a fan shall withstand a force of four times the weight of the fan
without breakage of the handle, its securing means, or that portion of the enclosure to which the handle is
attached.
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71.2 To determine if a handle complies with the requirements in 71.1, the force is to be started at zero
and gradually increased so that the force specified in 71.1 is attained in 5 to 10 seconds and maintained
for 1 minute. When the handle is 76.20 mm (3 inches) or more in width, the force is to be uniformly
distributed over a 76.20-mm width at the center of the handle without clamping. When the width is less
than 76.20 mm, the force is to be distributed over the entire handle. When more than one handle is
furnished on a fan and the fan cannot be carried by only one handle, the force is to be distributed between
the handles. The distribution of forces is to be determined by measuring the percentage of the fan weight
sustained by each handle with the fan in the intended carrying position. When a fan is furnished with more
than one handle and can be carried by only one handle, each handle is to sustain the total force.

72 Stability Test

-connected freestanding appliance shall not tip over when placed on a pIanJe inclined 10
the horizontal.

72.2 In addftion to the requirement in 72.1, a pedestal intended for ceiling fan mounting that |s 1.68 m (66
inches) high pr more and that also weighs 11.34 kg (25 pounds) or more shall nebtip over when placed as
intended on @ horizontal surface and subjected to a force of 44.48 N (10 pounds) applied horjzontally at a
point farthest|from the horizontal surface up to a maximum of 1.52 m (5 feet):

72.3 In addjtion to the requirements in 72.1, a cord connected freestanding appliance that s 2.1 m (6.9
ft) high or more shall not tip over when placed as intended on a h@rizontal surface and subjecfed to a force
of 20 pounds|applied horizontally at a height of 1.6 m (62 inches).

72.4 During the tests described in 72.1, 72.2. and 723~the appliance is to be prevented| from sliding
along the supporting surface and is to be adjusted and operated in any intended manner so that it is most

is to be_repeated for all industrial/commercial air circulator fan head/stafpd assembly
combinationg as described in 80.4.2. Consideration shall be given to any factor contributirig to product
stability including:_stand height, front/back head rotation, side/side head oscillation, diamgter of head
assembly, and size/weight of motor assembly.

73 Hassock Fan Load Test

73.1 A hassock fan shall sustain a 1779 N (400 pound) load uniformly distributed over the top of the fan
for 1 minute, without breakage or cracking of the enclosure or guard, after which the probe illustrated in
Figure 9.1 shall not contact a portion of the impeller that presents a risk of injury to persons when inserted
through any opening in the guard or enclosure.

PERFORMANCE - PERMANENTLY CONNECTED APPLIANCES
74 Installation Test

741 An appliance intended for permanent connection to a power supply shall be subjected to an
installation test in which the appliance is assembled and installed in accordance with the manufacturer's
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instructions. The appliance shall function in the intended manner and shall comply with the applicable
requirements in Sections 40 - 65.

75 Tests for Fans for Unattended Areas
751 A fan for use in unattended areas shall comply with the tests described in Sections 178 and 179A.
MANUFACTURING AND PRODUCTION TESTS

76 Dielectric Voltage Withstand Test

76.1 Each pppliance shall withstand without electrical breakdown, the application of a AC o} DC potential
as indicated jn Table 76.1 as follows:

a) Bettween the primary wiring, including connected components, and accessible dead metal parts
that gre capable of becoming energized; and

b) BItween primary wiring and accessible low-voltage (42.4 volts\peak or less)| metal parts,
inclugling terminals.

Exception No. 1: This requirement does not apply to an appliance that has no electrical components other
than a motoy that is acceptable for permanent connection to the Supply source and complies with the
requirement§ in the Standard for Rotating Electrical Machines =:General Requirements, UL 1004-1.

Exception Np. 2: For component fans with accessible dead metal, the potential is to be applied between
the input leafls or terminals and dead metal parts. For component fans with no accessible ddad metal, the
dielectric volfage withstand test is not required.

76.2 This test shall be conducted in accordance with either condition A or condition B of Tatfle 76.1.
76.3 The appliance is to be in either,a heated or unheated condition for the test.

76.4 The test is to be conducted when the appliance is fully assembled. It is not intefjded that the
appliance bg unwired, modified, or disassembled for the test.

Exception Np. 1: A part,“suich as a snap cover or a friction-fit knob that would interfere with pgrformance of
the test, is npt requiredto be in place.

Exception Np. 2 The test shall not be performed before final assembly unless the test replesents a test
on the completed appliance

Exception No. 3: An appliance employing a solid-state component that is not relied upon to reduce the risk
of electric shock and that is damaged by the dielectric potential may be tested before the component is
electrically connected provided that a random sampling of each day's production is tested at the potential
specified in Table 76.1. The circuitry may be rearranged for the purpose of the test to reduce the likelihood
of solid-state component damage while retaining representative dielectric stress of the circuit.
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Table 76.1
Production-line test conditions
Condition A Condition B
Testpotential V | Test potential | Time, | TestpotentialV | Testpotential | Time,
Machine voltage rating, V AC (40-70 Hz) vODC seconds AC (40-70 Hz) Vv DC seconds
60voltsoriess 500 700 60 600 850 1
250 volts or less wilh a 1000 1400 60 1200 1700 1
mofor rated 373 watts (1/2
hp)orless
250 volts or less with a 1000 +2\ 1400 +2v* 60 1200 +2.4\* 1700 +3.4° 1
motor rated more ihan 373
walts (1/2 hp)
251 -600 volt: 1000 +2V® 1400 +2v° 60 1200 +2.4Vv® 1700.43.4V] 1

* Maximum m
less than 240

arked voltage but not less than 120 voltsif the maximum marked voltage is within the range 105= 120

fr

® Maximum mafked voltage.

Its if the maximum marked voltage is within the range 210 — 240 volts.

voits, and not

765 The te|
indicating thg
reset device
unacceptablg

76.6 When
shall include

76.7 When
shall be indic|

a) By
b) By

5t equipment is to include a transformer having an essentially sinusoidal output
test potential, an audible or visible indicator of electrical breakdown, and eithe
to restore the equipment after electrical breakdown{oran automatic reject fe
unit.

the output of the test equipment transformer_is:less than 500 volt-amperes, th
b voltmeter in the output circuit to directly indicate the test potential.

the output of the test equipment transformer is 500 volt-amperes or larger, the
hted by any of the following:

h voltmeter in the primary circuit-or in a tertiary-winding circuit;

h selector switch marked'to/indicate the test potential; or

c)in
locati

reset

76.8 Teste
to accomplish

n
equipient is to include’a positive means, such as an indicator lamp, to indicate that

e case of equipment having a single test potential output, by a marking in a r
to indicate the'test potential. When marking is used without an indicating v|

switch has-been reset following a dielectric breakdown.

quipment other than that described in 76.5 — 76.7 shall be used only when foun
the'intended factory control.

a means of
r a manually
ature of any

e equipment

est potential

padily visible
bltmeter, the
he manually

H acceptable

76.9 During the test, the primary switch is to be in the "on" position, both sides of the primary circuit of
the appliance are to be connected together and to one terminal of the test equipment, and the second test-

equipment te

rminal is to be connected to the accessible dead metal.

Exception No. 1: A product (resistive, high-impedance windings, or the like) having circuitry not subject to
excessive secondary-voltage buildup in case of electrical breakdown during the test may be tested:

a) With a single-pole primary switch in the "off” position; or

b) With only one side of the primary circuit connected to the test equipment when the primary
swilch is in the "on" position or when a primary switch is not used.

Exception No. 2: The primary switch is not required to be in the "on" position if the test means applies full
test potential between primary winng and dead metal parts with the switch not in the "on" position.
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77 Grounding Continuity Test

771

Each appliance that has a power-supply cord having a grounding conductor shall be tested to

determine the grounding continuity between the grounding blade of the attachment plug and the

accessible d

ead metal parts of the appliance that are capable of becoming energized.

Exception: This requirement does not apply to an unassembled fan kit employing a 3-conductor cord.

77.2 Only a single test is required to be conducted when the accessible metal selected is conductively
connected by design to all other accessible metal.

77.3 Any indicating device, sSuch as an ohmmeter; @ battery and buzzer combination, or the

used to dete

rmine compliance with the grounding-continuity requirement in 77.1.

78 Polarization Test

781 As a
connected, s
base fusehd
circuit condd
intended to
shall be de
verified bet
appliance th

78.2 Anyirn
used to dete|

RATING

79 Details
79.1 Anap
frequency s
cycles/secor

79.2 An ap)

Exception: T

routine production-line test, each appliance provided with.a manually of
ingle-pole switch for appliance "on-off’ operation; an Edison-base lampholder

ctor of the attachment plug (wide blade of 2-wire plug)and the part of the apg
be connected to the grounded supply circuit conductor)of the attachment plug
rmined either visually or through the use of an electrical test. Equivalently, po

t
v[een the ungrounded supply circuit conductor ofsthe attachment plug and th

tis intended to be connected to the ungrounded-conductor.

rmine compliance with the requirementin 78.1.

pliance shall be rated-in volts and, when intended for use on an altemating curre
hall be expressed’/ in one of the following terms: hertz (HZ), cycles-per-
d, or ¢fs.

pliance shall also be rated in amperes.

he‘appliance may be rated in watts or Kilowatts if the overall full-load power fac

like, is to be

erated, line-
br an Edison-

Ider; or a receptacle shall be tested for electrical continuity. between the grounded supply

liance that is
The polarity
arity may be
e part of the

dicating device, such as an ohmmeter, a\battery and buzzer combination, or the like, is to be

Nt supply, the
second, cps,

ftor is 0.80 or

more or if theratingofa—cord=connectedappiancetsS6wattsortess—

79.3 When the appliance is intended for connection to a polyphase supply circuit, the electrical rating
shall include the number of phases.

79.4 When an appliance is additionally marked with a horsepower rating. the rating shall not be less than
the horsepower rating on the motor nameplate. When the appliance consists of multiple motors, or one or
more motors and other loads, the rated horsepower, if provided, shall not be less than the equivalent
horsepower of the combined loads, calculated in accordance with Section 430-110(C)(1) of the National
Electrical Code. ANSI/NFPA 70.
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MARKING

80 General

80.1 Gener

Markings

al

80.1.1 An appliance shall be plainly and permanently marked where visible with:

a) The manufacturer's name, trademark, or other descriptive marking by which the organization
responsible for the product is identified — hereinafter referred to as the manufacturer’s name;

80.1.2 With
accepted cor

8D.1.2.

date or other dating period of manufacture not exceeding any three consecy

bermanently-connected appliance, the marking shall be visible after installation.

reference to 80.1.1(d), when the date of manufacture’isabbreviated or is in
ventional code or in a code affirmed by the manufactucer, the code shall:

a)No
appli

b) N
appli

80.1.3 An gppliance that does not start and-attain normal running speed when connecte

protected byj
connected toj
wording.

80.1.4 A fa
incandescen

N, other than a ,ceiling insert fanflight combination, provided with a lamph

repeat less than 10 years for a household appliance and less than 20 years for
nce; and

tive months.

a nationally

commercial

require reference to the production recerds of the manufacturer to determine when the

nce was manufactured.

a fuse other than a time-delay fuse as described in 44.1 shall be plainly
a circuit protected by fuses,use time-delay fuses with this appliance," or with 2

lamp shall be plainly and permanently marked to indicate the maximum wattage

lamp to be u

the fan has been installed.

80.1.5 Wh

finished appliancevshall have a distinctive marking. such as a code, by which it is identified a

ed in the lampholder. The marking shall be legible and located so that it is readil

a_manufacturer produces or assembles an appliance at more than one f

of a particular-factory-

i to a circuit
marked, "if
n equivalent

plder for an
rating of the
 visible after

pctory, each
5 the product

80.1.6 A room-to-room fan shall be marked with the following or equivalent wording: "Do not mount in a
fire-rated wall."

80.1.7 Unless known to be acceptable for the application, a pressure-sensitive label that is required to be
permanent shall comply with the applicable requirements in the Standard for Marking and Labeling

Systems, UL

969.

80.1.8 An appliance employing a general use receptacle shall be marked with the rating of the
receptacle. See 21.19 and 21.21.
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80.1.9 When the fan is marked, or the manufacturer’s instructions indicate, that the fan can be hosed
down with water, the fan shall be subjected to the test in Section 49, Hosedown Test, and shall comply with
the requirements in 166.2, 166.4.4, 166.5.1, 166.7.1. and 169.1.

80.1.10 A fan as described in 15.1.2 or that complies with Exception No. 3 to 14.1.2 or Exception No. 3
to 9.3.2 and/or shipped as described in 80.4.2 shall be marked with the following or equivalent: "Suitable
for commercial or industrial use only.”

80.1.11 A fan that complies with Exception No. 6 to 14.1.2 shall be marked with the following or
equivalent; "This fan shall not be installed behind a suspended floor/ceiling or a structural wall, ceiling. or
floor.”

80.1.12 An appliance, as described by rows 1 and 2 of Table 15.1, provided with a replagceable in-line
fuse or fusef attachment plug shall be permanently marked on the device with the following: “Use Only
With a Fuse|Rated ___ Amperes, ___ Volts.” The blanks shall be filled in with the ampere value consistent
with the rating of the fuse or fuses provided. The marking shall be visible during fuse'\replacement.

80.2 Motots

80.2.1 When an appliance employs a single motor as its only electric-energy-consuming cgmponent, the
electrical ratjng given on the motor nameplate is not required tocbe*shown elsewhere on {he appliance
when the nameplate is readily visible after the motor has been installed in the appliance.

80.2.2 Wth an appliance employs a dual-voltage motor, 'and when the motor nameplate] provides the
electrical ratjng of the appliance as specified in 80.2.1y(the appliance shall be additionally marked — not
necessarily in a permanent manner — or other suitable means shall be provided to indicate the voltage for
which it is cpnnected when shipped from the factory. When the appliance employs an attachment plug,
instructions ghall be provided to indicate the type of plug that should be used when the] appliance is
reconnectedfor the alternate voltage.

80.2.3 When the motor of a wall-insert.fan or ceiling-insert fan is electrically connected to the fan by an
attachment plug, both the housing and”motor-blade assembly shall be marked with a catalpg number, a
model desighation, or the equivalent regardless of whether the fan is completely assembled when shipped
from the factpry. Also:

a) THe motor-blade.assembly shall be marked to positively identify the housing or lhousings with
which it is suitable; or

b) Thie housing shall be marked to positively identify the motor-blade assembly or assemblies with
which itis'suitable.

80.2.4 The catalog number or equivalent designation mentioned in 80.1.1, marked on the motor-blade
and on the housing, provides adequate marking for compliance with the requirement in 80.2.3. The
catalog number or equivalent designation marked on the individual components is considered to comply
with the requirement in 80.4.1.

80.2.5 When the motor of an appliance complies with the Exception to 23.1, the appliance shall be
marked, "Suitable for Industrial Use Only."

80.2.6 A unit requiring field-provided motor overload protection as required by 26.4 shall have markings
readily visible during and after installation stating such, and indicating the motor overload protective
devices shall be rated or selected in compliance with the applicable installation code as specified by the
authority having jurisdiction.
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80.3 Controllers

80.3.1 A separate controller for an appliance, other than a general-use snap switch that is provided in
accordance with the requirement in 27.10, shall be marked with:

a) The manufacturer's name; and

b) The catalog number or equivalent designation of the controller unless the marking specifically
indicates, by means of the manufacturer's name and by means of a catalog designation or the
equivalent, the appliance or appliances with which it is intended to be used.

Unless the intended method of interconnecting the appliance and the controller is obvious, adequate

information ¢
markings, or

80.4 Shipp

80.4.1 Ifan
the factory i
shock, or inju

a)Ad
notre

Exceq
packa

b) Ea
(Manu
conta
Shipp

With T

onceming this interconnection shall be provided by means of a circuit diagr
he like.

ng

appliance is not completely assembled when shipped from the\factory, and is
more than one carton, and if misassembly of components results in a risk of
ry to persons (see 11.6 and 11.7):

ross reference marking shall be indicated on each part packaged separately. Th
uired to be permanent and shall be in the form of a tag or similar temporary mar|

tion: For small parts shipped in an envelope orother packaging, the marking m
ge.

facturer's name), Model(s) (Name ‘of Appliance).” or equivalent wording.
ning the motor assembly shall be(marked “To Complete This (Name of Applianc
ed [n A Separate Carton. Cartons Containing These Parts Are Marked To Indicz
his Model,"” or equivalent wording.
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head assem
from stand/m

a) The

Perso

Strial air circulator motor, blade, and grill assemblies shall not be shipped separa
ly. When an industrial/commercial air circulator fan head assembly is shippe
punting assemblyj

fan and‘carton shall be marked with the following, "CAUTION: To Reduce
al Injury) Use Only With Stand/Mounting Assembly Models
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s marking is
King.

ay be on the

Ch carton containing parts to complete the appliance shall be marked "For Uge Only With
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e), Parts Are
te Suitability

tely from the
d separately

the Risk of

. Mangpfactured by

AUTION: To

Reduce the Risk of Personal Injury, Use Only With Fan Head Assembly Model

Manufactured by

80.5 Wall- or ceiling-insert fans

80.5.1 A wall- or ceiling-insert fan that has been found to be suitable for use in a cooking area may be
marked to indicate that fact. See 112.1.

80.5.2 A wall-insert fan or ceiling-insert fan that is not acceptable for use in a cooking area because the
fan does not comply with the requirements in 19.2, 19.3, 113.1.1, 113.2.1, or 116.1 shall be marked legibly

with any one

of the following, or equivalent wording:

a) "Do not install fan above or inside a 45-degree angle projected outwards from the cooking
equipment element closest to the fan. See instruction sheet for clarification;"” or
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b) "Notfor use in cooking area — see installation instructions;" or

c) "Not for Use in Kitchens."

When the wording from (a) or (b) is used. a figure equivalent to that illustrated in Figure 80.1 shall be
included in the instruction sheet.

Figure 80.1

Cooking area

N inside this oreo v

\ /
v
A e
b /]
b /’
‘\\ ,/
h
A

Cooking

Equipment aoe

S2141

80.5.3 Unl¢ss equipped with shutters or louvers, or unless it has been found to comply with the
requirement$ in 48.1.4, a wall-insert fan intended for commercial or industrial use — see 48]1.1(d) — shall
be marked "Install behind shutters for protection from rain” or with an equivalent wording located so that it
will be readilyvisible after the fan has been installed as intended. T

80.5.4 A wall-insert fan intended for mounting in an interior wall shall be permanently marked where the
marking is readily visible after the fan has been installed as intended, "Install in interior wall" or with an
equivalent wording.

Exception: This marking isnot required when itis obvious that the fanis intended to be so mounted.
80.5.5 A wall-insert fan that is intended to comply with the requirements in the Exception to 48.1.1(d)
shall be permanently marked in a location visible during installation with the following statement or the

equivalent, "For Commercial or Industrial Use."

80.5.6 A fan described in (a) of Exception No. 2 to 9.3.4 shall be marked "Install Fan At Least 1.5 meters
(5 Feet) Above The Floor" or with equivalent wording.


https://ulnorm.com/api/?name=UL 507 2024.pdf

124 UL 507 AUGUST 22, 2024

80.5.7 A wall or ceiling insert fan or ceiling insert fan/light combination that is provided with a polymeric
housing shall be marked, "FOR USE IN NON FIRE RATED INSTALLATIONS ONLY." This marking shall
be permanent in letters not less than 2.4 mm (3/32 inch) high, shall be located such that it is visible during
installation, and shall be in a contrasting color from the material to which it is applied.

80.5.8 A wall or ceiling insert fan or ceiling insert fan/light combination that is provided with a polymeric
housing shall be marked, "FOR USE IN ONE- AND TWO-FAMILY DWELLINGS ONLY." This marking shall
be permanent in letters not less than 2.4 mm (3/32 inch) high. shall be located such that it is visible during
installation and inspection of wire connections, shall be located near the supply connections, and shall be
in a contrasting color from the material to which it is applied.

80.6 Attic-mounted-and-rocf-mounted-fans

80.6.1 A fa
Space" or wi

described in 9.3.6 shall be marked "Install This Side Of The Fan Facing '‘An
equivalent wording.

Unoccupied

Exception: T cluded in the

instafiation in

his marking is not required to be provided on the fan when the infGrmation is in|
structions.

806.2 Afa
or with equiv

described in 9.3.7(b) shall be marked "Attach Louvers/Or-Grilles When Installing The Fan"
lent wording.
Exception: T Cluded in the
installation in|

his marking is not required to be provided on the-fan when the information is in
Structions.

80.7 Wiring

ions attain a
bf more than 60°C (140°F) duringthe Temperature Test, Section 46, the applignce shall be

80.7.1 When the wires in a terminal box or compartment intended for power-supply connec
temperature

marked with
made, and lo
for at least |

he following statement, or the ;équivalent, at or near the point where supply cor
cated so that it is readily visible during installation: "For supply connection, use v
| C (___F)." The temperature value to be used in the preceding statemen

nections are
ires suitable
t shall be in

accordance with Table 80.1.

Table 80.1
Outlet-box marking

Temperatyre attained during testin terminal box or

compartment Temperature marking

ol =/0C{14Z-10/F)

76-90°C (169—- 194°F)

75 C{T67 FJ
90°C (194°F)

80.7.2 If any point within a terminal box or wiring compartment of a permanently connected appliance in
which field-installed conductors are intended to be connected - including such conductors themselves —
attains a temperature more than 60°C (140°F) during the Temperature Test, Section 46, the appliance
shall be marked in accordance with 80.7.3. The statement shall be legible and located so that it is clearly
visible during installation and examination of the supply-wiring connections.

80.7.3 The marking mentioned in 80.7.2 shall be in accordance with Table 80.1 and the following:

a) When all the conductors used in the test are the same size, the marking shall be "For supply
connections use ____ AWG or larger wires suitable for at least ___ C ( F)" or with an
equivalent statement.
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b) When the test was conducted with 14 AWG (2.1 mm?) conductors, the wire size marking is not
required.

80.8 Cord

80.8.1 The

a)Be

tag markings

markings specified in this section shall:

permanently affixed to an attached power-supply cord,

b) Be located not more than 6 in (152.4 mm) from the attachment plug,

c) Be made of substantial material such as cloth, plastic, or the equivalent that provides the

nece

d)Cd
the r
equiVv

Exce)
Mark|
Prod
temp
69.1;

bsary mechanical strength and prevents easy removal, and

mply with the requirements in 69.1 — 69.3. The tag shall be of a size that facilitat
pquired markings, and all exposed surfaces shall have a clear plastic ov
alent, to protect the markings. The tag shall be either of the following(forms:

1) A flag-type tag having a hole to permit securement to the power-supply corg

s |egibility of
erlay, or the

or hose by a

plastic strap or equivalent means. The strap shall not be removable without cu

2) A flag-type tag with a adhesive back. The tag is to.be wrapped tightly once
to adhere to the supply cord or hose. The ends of-the tag are to adhere to ea
project as a flag. The required markings are to be positioned on the projecting
the tag.

ption: A cord tag marking that complies with'the applicable requirements in the
ng and Labeling Systems — Flag Labels, Flag Tags. Wrap-Around Labels
cts, UL 969A, for the intended cord)surface, specific environmental condit

- 69.3.

I

ing; or

round and is
ch other and
lag portion of

Standard for
and Related
ons, suitable

brature rating and limited slippage rating, is not required to comply with the requirements in

80.8.2 An appliance provided with a“replaceable in-line fuse or fused attachment plug shall be marked

“Always Unp

80.8.3 Ac

lug This Product Before Installing or Replacing Fuses."

rd-connected appliance, as described in Table 15.1, rows 1 and 2, shall be mark

ed:

a) "D not operate\any fan with a damaged cord or plug. Discard fan or return to an authorized
servige facility-for-examination and/or repair.”

b) “0o not\run cord under carpeting. Do not cover cord with throw rugs, runne
covelings. Do not route cord under furniture or appliances. Arrange cord away from tr.
whereTtwillnot be tripped over.

81

81.1

rs. or similar

hffic area and

Cautionary Markings

A cautionary or warning marking intended to inform the user of a potential risk of fire, electrical

shock, or injury to persons shall be prefixed by the signal word "CAUTION" or "WARNING." The signal
word shall be more prominent than any which is intended to reduce the risk of injury, shall be permanent,
in capital letters not less than 2.4 mm (3/32 inch) high, and shall be located on a part that cannot be:

a) Removed without impairing the operation of the fan; or

b) Le

ft off the appliance without it being readily apparent.
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81.2 A fan provided with an automatic-starting feature in accordance with 27.14 shall be provided with
the following marking: "CAUTION" and the following or the equivalent, "Automatically Operated Device —
To Reduce The Risk Of Injury Disconnect From Power Supply Before Servicing." The marking shall be
visible to the user prior to the performance of intended maintenance or removing of any guard that
exposes a moving part that presents a risk of injury to persons.

81.3 An exhaust fan shall be marked with the word "CAUTION" and the following or the equivalent: "To
reduce risk of fire and to properly exhaust air, be sure to duct air outside — Do not vent exhaust air into
spaces within walls or ceilings or into attics, crawl spaces. or garages." The marking shall be visible during
installation.

Excepllon No—-1—This mnﬁnng does-not n’r_\pl}/ tothe fnllnuulng fan fy’r_\ne'

a) Dugtless fans intended for use in cooking areas;
b) Ropm-to-room fans;
¢) Bathroom ventifators; and

d) Other non-kitchen type fans.

Exception Nq. 2: The required information may be included in the instaliation instructions insfead of being
marked on the fan if the instructions are packaged and shipped with the fan.

81.4 Fans gs specified in Exceptions No. 1 or No. 3 to 9.3.2'or Exception No. 1 to 9.3.4 or Exception No.
2 t0 9.3.5 shall be marked with the word "CAUTION" andthe following or equivalent wording| "To Reduce
The Risk Of Ihjury To Persons, Install Fan At Least 2.1:\m*(7 Feet) Above The Floor."

81.5 A nonresidential cord-connected fan that is-not subjected to the Water Spray Test (see|48.1.1) shall
be marked in[a readily visible location with the:word "WARNING" and the following or equivalent wording:
"To Reduce The Risk Of Electric Shock, De'Not Expose to Water or Rain.”

81.6 When [required by 7.1.3, a fan having play value shall be marked with the word "WARNING" and
with the following or the equivalent:

a)"THISISAFAN-NOTATOY!"; and

b) "TO REDUCE/THE RISK OF PERSONAL INJURY AND ELECTRIC SHOCK, IT SHOULD NOT
BE PUAYED.WITH OR PLACED WHERE SMALL CHILDREN CAN REACH IT.”

81.7 An outdoor location fan employing a receptacle shall be marked "CAUTION: RISK Ok ELECTRIC
SHOCK, Do not use with extension cord near water or where water may accumulate. Keep 1an at least 16
feet from pools and spas. Keep plugs and receptacles dry."

81.8 When required by 21.20, a fan shall be marked to indicate the type, ampere, and voltage rating of
the replacement fuse. In addition, the portable fan shall be marked with the word "WARNING" and the
following or equivalent: "For continued protection against risk of fire, replace only with same type and
rating of fuse." These markings shall be located adjacent to the fuseholder so as to be visible during fuse
replacement.

81.9 A portable fan employing a general use receptacle that is not subjected to the water spray test (see
48.1.1) shall be marked in a readily visible location with the word "WARNING" and the following or
equivalent wording: "To reduce the risk of electric shock, do notexpose towater or rain.”
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81.10 A portable fan employing a general use receptacle that is subjected to the water spray test (see
48.1.1) shall be marked in a location adjacent to the receptacle "Wet location only when cover closed."

81.11 An industrial air circulator whose surface temperatures exceed the limits of Table 46.1 (see
footnote ). shall be marked with the word "CAUTION™ and the following or equivalent wording: "Hot
Surface. Avoid Contact.” The marking shall be located on the surface in question where visible while
operating the actuator.

INSTRUCTIONS
82 Important Safety Instructions
821 GeneI'al
82.1.1 An appliance shall be provided with legible instructions pertaining to:
a) Alrisk of fire, electric shock, or injury to persons associated with’.use of the |appliance as
deSCJibed in Section 82,
b) Installation as described in Section 83, and
c) Uspr servicing as described in Section 84.
82.1.2 The|instructions and warming statements required by.Sections 82 — 84 and the applicable Part 2
Instruction Sections shall be provided in an instruction_sheéet, manual, booklet, or similar printed material
and shall berepeated in any electronic media instructions provided. All other instructions may be provided
in electronic fead-only media format only, such as CD:ROM.
82.1.3 The|printed instruction material referenced in 82.1.2 shall contain detailed instructipns of how to
obtain a printed copy of the material contained'in electronic format.
82.2 Details
82.2.1 Impprtant safety instructions in an instruction sheet, manual, booklet, or the like, provided with an
appliance shall be separatéd,in format from other instructions, and shall appear before the operating
instructions.| The instructions shall be legible and shall include the words "READ AND §SAVE THESE
INSTRUCTIONS", which-shall be more prominent than the general text used in the manual, Hooklet, or the
like.
Exception N

in the instruc

Exception No. 2: The words “READ AND SAVE THESE INSTRUCTIONS" are not required to be included
when the instructions do not include details regarding cleaning, periodic maintenance, or other servicing
intended to be performed afler installation of fan.

82.2.2 When servicing or replacement of a component in an appliance requires the removal or
disconnection of a safety device, the instructions shall include a statement to the effect that the safety
device is to be reinstalled or remounted as previously installed.

82.2.3 An appliance having a 2-blade polarized plug shall have the following instructions: "This appliance
has a polarized plug (one blade is wider than the other). To reduce the risk of electric shock, this plug is
intended to fit in a polarized outlet only one way. If the plug does not fit fully in the outlet, reverse the plug.
If it still does not fit, contact a qualified electrician. Do not atiempt to defeat this safety feature."
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82.2.4 The instruction manual shall:

a) Include instructions pertaining to a risk of fire, electric shock, or injury to persons, for cleaning
and user-maintenance, such as lubrication; and

b) Warn the user to unplug or disconnect the appliance from the power supply before servicing.
82.2.5 The markings specified in 88.1 shall also appear in the important safety instructions.

82.2.6 The instructions for a fan that has not been evaluated for operation with a solid state speed
control as specified in 87.1.1 — 87.2.1 shall include the signal word "WARNING" and the following or the
equivalent: "To Reduce The Risk Of Fire Or Electric Shock, Do Not Use This Fan With Any Solid-State
Speed Contrgl Device."

82.2.7 The |important safety instructions for a permanently-connected fan shall include, ih addition to
those items that apply to permanently-connected fans in 82.2.1 — 82.2.6, the following warnings and
instructions verbatim and in the order shown:

WARNING - TO REDUCE THE RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TQ PERSONS,
OBSHRVE THE FOLLOWING:

a) Use¢ this unit only in the manner intended by the manufacturer. If you have questiong, contact the
manufacturer.

b) Beffore servicing or cleaning unit, switch power.off at service panel and lock| the service
discopnecting means to prevent power from being switched on accidentally. When| the service
disconnecting means cannot be locked, securely\fasten a prominent warning device, sjich as a tag,
to the|service panel.

Exception: T he additionaf safety instructions do_not apply to a ceiling-suspended fan.

82.2.8 The |mportant safety instructions‘for an exhaust type fan shall include the signal word "CAUTION"
and the follgwing statement verbatim: "For General Ventilating Use Only. Do Not Use|To Exhaust
Hazardous Or Explosive Materials‘And Vapors."

82.2.9 The |important safety instructions for a whole-house fan or attic fan with an unguarnded impeller
shall include| the signaleword "CAUTION" and the following statement verbatim: "This Junit has an
unguarded impeller. Do.Not Use [n Locations Readily Accessible To People Or Animals.”

82.2.10 The important safety instructions for an appliance, as described by rows 1 and 2 df Table 15.1,
provided with ‘a_replaceable in-line fuse or fused attachment plug shall include the following statement,
"This product employs overload protection (fuse). A blown fuse indicates an overload or short-circuit
situation. If the fuse blows, unplug the product from the outlet. Replace the fuse as per the user servicing
instructions (follow product marking for proper fuse rating) and check the product. If the replacement fuse
blows, a short-circuit may be present and the product should be discarded or returned to an authorized
service facility for examination and/or repair.”

82.2.11 The important safety instructions for an appliance provided with an AFCI or LCDI shall include
the following statement, “This product employs an AFCI/LCDI. If the AFCI/LCDI is de-activated, this
indicates an arcing fault, unplug and check the supply cord and product. [f no damage is visible, reset the
device by pressing the reset button. If the AFCI/LCDI de-activates again, a hazardous condition may be
present and the product should be discarded or returned to an authorized service facility for examination
and/or repair.”
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82.2.12 The important safety instructions for a cord-connected appliance, as described by rows 1 and 2
of Table 15.1, shall include the following statements:

a) “Do not operate any fan with a damaged cord or plug. Discard fan or return to an authorized
service facility for examination and/or repair.”

b) “Do not run cord under carpeting. Do not cover cord with throw rugs, runners, or similar
coverings. Do not route cord under furniture or appliances. Arrange cord away from traffic area and
where it will not be tripped over.”

82.2.13 The important safety instructions for a fan shall include the signal word "WARNING" and the
following or the equivalent: "To Reduce The Risk Of Fire, Electric Shock Or Injury To Persons, Do Not Use
Replacement Parts That Have Not Been Recommended By The Manufacturer (e.g. Parts Made At Home
Using A 3D Printer)."

83 Installation Instructions

83.1 Installation instructions shall be provided with an appliance intendedto be pennanently connected
to the powet supply, a cord-connected window, ceiling, or wall-mounted fan, and an appliance provided
with keyholelmounting slots.

83.2 Wiring instructions provided with an appliance shall not“conflict with any requirgment in this
standard or i the National Electrical Code, ANSI/NFPA 70.

83.3 A small part not provided with the appliance for_mounting shall be referenced in the installation
instructions.

83.4 An agcessory for a permanently installed\fan shall be provided with instructions detailing proper
installation procedures.

83.5 When| the mounting hardware _mentioned in 12.2.1 is not provided with a cord-copnected wall-
mounted far), the instructions shall cortain a description and an illustration of the hardware needed to
mount the fap in place as intended.

83.6 A walkinsert fan described in (b) of Exception No. 2 t0 9.3.4 shall be provided with ingtructions that
indicate thatfthe fan is to.be.installed above a:

a) Cqunter; or

b) M3jorappliance, such as a dishwasher or range, that serves as a barrier.

83.7 The instructions provided with those exhaust fans not described in Exception No. 1 to 81.3 shall
indicate that the discharge air is to be directed to the building exterior.

83.8 An attic fan that is intended to comply with the Exception to 48.1.1(c) shall be provided with
instructions that indicate that the fan is to be mounted behind louvers or in a location where the entrance of
drawn in water is unlikely.

83.9 When an appliance is not completely assembled when shipped from the factory and is shipped from
the factory in more than one carton, and when misassembly of components results in a risk of fire, electric
shock, or injury to persons (see 11.6 and 11.7), the installation instructions shall include the word
"WARNING” and the following or the equivalent: "To Reduce The Risk Of Fire, Electric Shock, And Injury
To Persons, (Name of Appliance) Must Be Installed With (Name of Part(s)) That Are Marked (on their
cartons) To Indicate The Suitability With This Model. Other (Name of Part(s)) Cannot Be Substituted.”
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83.10 The installation instructions for a permanently-connected fan shall include, in addition to those
items that apply to permanently-connected fans in 83.1 — 83.9, all of the following warnings and

instructions verbatim and in the order shown and as applicable to the fan type:

WARNING - TO REDUCE THE RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TO PERSONS,

OBSERVE THE FOLLOWING:

a) Installation work and electrical wiring must be done by qualified person(s) in accordance with all

applicable codes and standards, including fire-rated construction.

b) Sufficient air is needed for proper combustion and exhausting of gases through the flue
(chlmney) of fuel bummg equ1pment to prevent back draftlng Follow the heating equipment

Prote
Cond

tlon Association (NFPA), and the Amencan Somety for Heating, Refrlgera
tioning Engineers (ASHRAE), and the local code authorities.

c) Wh
utilitie

en cutting or drilling into wall or ceiling, do not damage electrical wiring and
5.

d) Dug¢ted fans used to exhaust contaminants must always be vented.to the outdoors.

e)lft

applic|
circuit

his unit is to be installed over a tub or shower, it must. be marked as approy
pation and be connected to a GFCI (Ground Fault_Circuit Interrupter) — prote

Exception: The additional installation instructions do not applyto a ceiling-suspended fan.

83.11 The ipstallation instructions for a permanentlysconnected appliance as referenced in B
3 of 7.3.1 shdll indicate the product is not intendedfor connection to rigid meta! conduit.

84 User Servicing Instructions

84.1 The instruction manual for an (appliance described by rows 1 and 2 of Table 15.1
specific instrgctions concerning user servicing. These instructions shall be preceded by the h

National Fire

ion and Air

pther hidden

riate for the
cted branch

xception No.

Shall contain
pading "User

Servicing Insfructions.” The instructions shall include those described in 84.2 and 84.4, as ap

84.2 The i
instructions
Servicing Ins

struction manual for an appliance employing an AFCI or LCDI shall co
toncerning)user servicing. These instructions shall be preceded by the h
ructions.™The instructions shall include those describedin 84.3 and 84.4, as ap|

84.3 For pr
concerning h
following statements, or equivalent, to successfully replace the fuse and shall mclude illustrati
the user:

pbducts that employ replaceable fuses. the instruction manual shall have specifi

licable.

ain specific
ading “User
licable.

instructions
mited to the
ons to assist

a) "Grasp plug and remove from the receptacle or other outlet device. Do not unplug by pulling on

cord.”

b) “Open fuse cover." The manufacturer shall indicate the specific way to open the cover, such as,

“Slide open fuse access cover on top of attachment plug towards blades," or “Push on
next to the blades."

c) "Remove fuse carefully.” The manufacturer shall indicate the appropriate way to
fuse. such as whether to push the fuse from the other side or turn fuseholder over to re

tabs located

remove the
move fuse.


https://ulnorm.com/api/?name=UL 507 2024.pdf

AUGUST 22, 2024

uLso7

167

116.5 When the maximum ampere rating for a cord-connected rangehood is more than 50 percent of the
rating of the branch circuit to which the rangehood is intended to be connected, it shall be marked with the
following or equivalent:

"Connect Only To A Dedicated Branch Circuit.”

116.6 Rangehoods shall be marked "For Residential Use Only™ or the equivalent.

116.7 Rangehoods shall be marked with the minimum clearance distance above the cook surface.

116.8
the factory i

If the rangehood is not completely assembled when shipped from the factory, and is shipped from

a) The rangehood shall be marked with the word "CAUTION" and the following Wording "To reduce

the rigk of fire, install only with integral and remote blowers that are recommended f

with t

116.9 A ra
marked:

a) "C
b) “C

Additionally,
with installat
does not req

is hood. See Manual Enclosed."

remote or integral blower assembly must be marked "To Complete This Blow

bly Must Be Purchased Separately. See Hood Manual To Determine Suitability.

hgehood employing a tungsten halogen lamp and nok lamp containment ba

AUTION — RISK OF FIRE" followed by "MAX.»)" WATTS Type _____ SHIEL
W TYPE SHIELDED", or

AUTION - RISK OF FIRE" followed by.*MAX __ WATTS Type ___ or MAX
and Use Lamp Marked "SUITABLE FOR USE IN OPEN LUMINAIRES".

the product may be marked with\the symbol shown in Figure 116.1, if the produ
on instructions that explain.thatthe symbol on the lamp package is an indication
uire additional shielding.

or installation

er. The Hood

frier shall be

DED or MAX

| W TYPE

ct is provided
that the lamp
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Figure 116.1

Pictogram for an open luminaire

~ yd

S4636

116.10 An accessory ductless conversion kit‘packaged separately from the rangehood shdll be marked
with a Model|number. The instruction manual provided with the rangehood shall include thq following or
equivalent, “When used in recirculation mode, To Reduce the Risk of Fire and Shock use onlly conversion
kitModel __ [ "

117 Installation Instructions-for Rangehoods and Rangehood Cord-Connection Kits

1171 Thei

stallation{instructions for a rangehood intended for use with remote or integral blowers shall
include the wpord "CAUTION" followed by the following or equivalent wording: "To Reduce The| Risk Of Fire
And Electric Bhock; Install This Rangehood Only With Remote Blower Models Rated Maximpm?® (Current
and/or Horsgpower) Or Integral Blowers Manufactured by (Manufacturer's Name), Model(s) (Name of
Appliance)." Ne Maximumrecommendes emote-blowerrating

Exception: If the rangehood is not recommended for use with remote blowers the instruction can be
amended to state: “CAUTION" followed by the following or equivalent wording: *To Reduce The Risk Of
Fire And Electric Shock, Install This Rangehood Only With Integral Blowers Manufactured by
(Manufacturer's Name), Model(s) (Name of Appliance).”

117.2 Installation instructions shall be provided with each cord-connected rangehood that describe the
intended mounting and wiring of the cord-connected rangehood.

117.3 Installation instructions shall be provided with each rangehood cord-connection kit that describe
the intended mounting and wiring of the rangehood cord-connection kit.
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d) "Risk of fire. Replace fuse only with Amp, 125 Volt fuse (provided with product).” The blank
shall be filled in with the current rating of the fuse. Words located in parenthesis are applicable only
if the replacement fuse is provided with the product.

e) "Close fuse cover.” The manufacturer shall indicate the specific way to close the cover, such as,
“Slide closed the fuse access cover on top of attachment plug,” or "Push cover closed so that all
tabs latch.”

84.4 For products that employ an AFCI or LCDI, the following or equivalent instructions shall be provided
and shall include illustrations to assist the user:

d) Inglicate that an appliance that does not operate in thevproper functioning condition is to be
discarded or returned to a service center for examination.and repair."

84.5 A product employing a fused attachment plug, AECl or LCDI shall include the following instructions:
“Risk of fire.[Do not replace attachment plug. Contains a' safety device (fuse, AFCI, LCDI) that should not
be removed.|Discard product if the attachment plug.isi<damaged.”

84.6 User instructions of portable and windaw mounted fans shall state that a fan shall ngt be modified
by users, su¢h as by adding supplementalfilters to fans not intended to be used for air cleaning purposes.

PART 2 - SPECIFIC FAN TYPES
FANS FOR USE WITH SOLID STATE SPEED CONTROLS
85 Gener

85.1 In addition te:the applicable requirements in Part 1 of this Standard, a fan for use with a solid-state
speed contrgl shall comply with the requirements in Sections 86 — 88. Also see 5.1.

86 Construction

86.1 A motor in a fan that is marked for use with a separate solid-state speed control in accordance with
88.1 and a motor in a residential fan that is provided with an integral solid-state speed contro!, shall
employ overload protection that complies with the tests described in Section 87.

86.2 A solid-state speed control shall comply with the applicable requirements in the Standard for Solid-
State Fan Speed Controls, UL 1917, or the equivalent.

Exception No. 1: The spacings of an integral factory wired component solid-state speed control shall
comply with either the Standard for Solid-State Fan Speed Controls, UL 1917, or the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1. and/or the applicable Part 2
standard from the UL 60730 series.
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Exception No. 2: This requirement does not apply to circuits that comply with the requirements in
Supplement SB.

86.3 A permanently connected fan employing a factory wired component solid-state speed control shall
include a positive marked "off" position provided by an air-gap-type switch that complies with the
applicable requirements in the Standard for General-Use Snap Switches, UL 20, the Standard for
Switches for Appliances — Part 1: General Requirements, UL 61058-1, or the equivalent. This marking
shall be represented by the word “off’, the symbol "O", or a visual indicator.

Exception No. 1: This requirement does not apply to a fan speed control with the function of electronic
disconnection that is additionally evaluated as a protective control in accordance with the Standard for
Automatic Elgets d 1

Exception NQ. 2: An air-gap-type switch is not required when the factory wired solid staté gpeed control
de-energizes|only circuits that involve open circuit potentials less than 30 V ac (42.4 \’peak|). and where
the continuoys current flow through a 1500 ohm resistor connected across the potential does not exceed
0.5 mA.

Exception Nq. 3: Electromechanical relays complying with the Standard for-industrial Contrdl Equipment,
UL 508, or the Standard for Low-Voltage Switchgear and Controlgear— Rart 1: General Rules. UL 60947-
1. and the Standard for Low-Voltage Switchgear and Controlgear\~ Part 4-1: Contactord and Motor-
Starters — Electromechanical Contactors and Motor-Starters, UL 60947-4-1, provide equivalent air gap
isolation to meet the requirement as defined in 86.3.

Exception Nq. 4: The air gap within wall switches is aceceptable as the air gap if the produgt is provided
with installatipn instructions as defined by 88A.1 or 93..18:

Exception NQ. 5: For appliances, with motor rated.1/8 hp (100 W) or less, the marked “off” ppsition is not
required.

Exception Np. 6: This requirement does not apply to circuits that comply with the reguirements in
Supplement |SB. For the purposes. of“applying Supplement SB, loss of the function of an electronic
disconnect shall be considered a.Dangerous Malfunction.

87 Performance

87.1 Température test

for use with

87.1.1 In addition/to the condition described in

46.1.11, a fan that includes or that is intende
a solid-state & i itions:

a) At the speed and rotation direction resulting in maximum motor temperatures. During this test,
the fan is to be connected to the load side of a triac. The triac is to be provided with associated
circuitry allowing it to be triggered during each half-cycle of the ac input to the fan. Speed control is
to be accomplished by varying the trigger points.

b) Connected and tested as described in (a) with a 2-volt dc offset potential applied to the ac fan
input voltage by a suitable method and with the integral solid-state speed control bypassed. The 2-
volt dc offset potential is to be obtained by using a speed control device having routing diodes and
dual triggering circuits to allow independent adjustment of the positive and negative 1/2 cycle triac
triggering points. The triggering points are to be adjusted so that a 2-volt dc bias is measured on
the switched ac output waveform. The dc bias may be measured by a dc volt meter having a
frequency damped response in the range of O — 120 hertz. See Figure 87.1. Alternately, the 2-volt
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dc offset potential can be obtained by using a power source capable of delivering the proper test
voltage along with the 2-volt dc offset.

¢) With the fan connected to an ac supply modified to produce half-wave output. The supply is to be
switched from sinusoidal to half-wave output after the fan is operating at maximum speed. This test
is to be conducted in the rotation direction and speed control setting resulting in maximum motor
temperatures. If after the supply is switched from sinusoidal to half-wave operation, the fan motor
shaft does not continue to rotate in a manner that is a usable normal condition, the locked-rotor
temperature requirements described in 87.1.2 shall be used instead of the maximum temperature
rises specified in Table 46.1. See Figure 87.2.

s Q% 4
Hgureo7T:T

2-volt DC offset test circuit®

F1°

pommmm—o - 1 alz Triag
! % PH | Diac

¢ | sTART l l

SVITCH C/ \Jﬁvﬁvl\: I} ) ey
1 AN |
RUN ==
T Y

MOTOR OF DEVICE-UNDER TEST

Modificotion®

54062

Footnotes—
> The fuse is to protect thetest circuitand is to be sizedaccordingto the rating of the standard triac module.

® The modificatjon is made to’a standard triac moduie such as a light dimmer or motor controller using two multi-turh potentiometers
and two standafd rectifierdiodes each sized for the rating of the standard trlac modules that are used to allow adjustment of the
positive and negative portions of the sinusoidal waveform.

¢ Measurementpf Ihe test circuit is to be made with a meter having the capability to measure Ihe dc components of the waveform.

¢ The swilch allpws_starting of the device under test wilh the normal sinusoidal waveform (“Start” position) and then|allows switching
to lhe modified waveform ("Run” position).
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Figure 87.2
Half-wave test circuit
. (o]
Diode

L1

™~
MOTOR OFDEWEEUNDER—FEST =W
S4063
Footnote -

¥ A standard rec
the rating of the

87.1.2 Wheh the fan motor shaft does not rotate or rotates in a manner not determined to be

the supply is
not restart wh
with the appli

Jevice under test (at least twice the rating of the motor):

switched from sinusoidal to half-wave operation as described in 87.1.1(c) or, th
en operated from a half-wave source after the motor is de-energized, the moto
cable temperature requirements as follows:

a) T

e temperature of~an impedance-protected motor shall comply, under the

conditions, with the Llocked-Rotor or No-Load Temperature Test requirements in the
Impedance Protected -Motors, UL 1004-2.

b) THe temperature of a thermally-protected motor shall comply with the L
Temperature=Test requirements in the Standard for Thermally Protected Motors,

exce

ifier diode is used to produce the half-wave input tosthe'motor of the device under test. The diodce i

5 Lo be sized for

normal after
motor does

rTshaII comply

locked-rotor
Standard for

ocked-Rotor
UL 1004-3,

1) For a motor with an automatic reset type protective device, the temperature criteria shall
not be applied during the initial cycle of the thermal protector operation and there shall be

no emission of flame or molten metal, or

2) For a motor with a non-replaceable thermal cutoff, the temperature criteria shall not be
applied when the thermal cutoff opens within the first hour and there shall be no emission of

flame or molten metal.

87.2 Abnormal operation test

87.2.1 A fan having a thermally protected motor shall comply with the requirements in the Locked-Rotor
Endurance Test in the Standard for Thermally Protected Motors, UL 1004-3, and a fan having an
impedance-protected fan motor shall comply with the requirements in the Endurance Test in the Standard

for Impedanc

e Protected Motors, UL 1004-2, except:
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a) No winding temperature requirements are applicable;

b) The motor is to be installed in the fan, and the fan is to be installed as described for the

Temperature Test in Section 46 of this Standard; and

c¢) The duration of the test is for 15 days. The power supply is to be modified to provide half-wave

output directly to the motor and bypassing the integral solid-state speed control.
88 Marking

88.1
or equivalent, "Suitable for use with solid-state speed controls.” This marking shall be in a lo

A fan that has been evaluated for compliance with 87.1.1 — 87.2.1 may be marked with the following

cation readily

visible both during and after installation. See 82.2.5.
88A Installation Instructions
88A.1 A pérmanently-connected fan relying on Exception No. 4 of 27.15 or €xception No|. 4 of 86.3 to
comply with|this Standard, shall include the following safety instruction or’equivalent: "WARNING — To
Reduce The|Risk Of Electric Shock, This Fan Must Be Installed With An Isolating Wall Contro}/Switch™.
CEILING-SUSPENDED FANS
89 Generaf
83.1 In addition to the applicable requirements in Part~1<6f this Standard. a ceiling-suspended fan shall
comply with the requirements in Sections 90 —93. Also sée 5.1.
90 Construction
90.1 Mounting means
90.11 A cIiIing-suspended fan shall'be provided with mounting means and instructions. §ee 83.1. The
mounting means shall comply with\the static load test specified in Section 91.
90.1.2 Other than as nated‘in (a) and (b), the mounting means for a ceiling-suspended| fan shall be
independentJaof an outletbox and shall be secured directly to the building structure. See 83.2. A ceiling-
suspended fan intended to be mounted directly to the building structure shall be marked ip accordance
with 92.5.

a) A ¢éiling-suspended fan intended to be mounted to an outlet box shall comply with {he following:

1) The weight of the fan together with the intended combination of accessories installed,
including possible loading as specified in 148.4, shall not exceed the cross-referenced
outlet box allowable fan support weight (see 92.2);

2) The mounting means shall be tested in accordance with the static load test described in
Section 91, Performance;

3) The fan is marked for installation to an outlet box and is marked to instruct the installer to
use the mounting screws provided with the outlet box (see 92.2),

4) The installation instructions specify that the fan be mounted to an outlet box and that the
mounting screws provided with the outlet box shall be used (see 93.6); and

5) The fan mounting bracket has a maximum thickness of 7.9 mm (5/16 inch).
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b) A ceiling-suspended fan provided with two forms of mounting means, such that the fan is
capable of being mounted to either an outlet box or directly to a structural framing member, shall
comply with the following:

90.1.3 The
with:

1) The weight of the fan together with the intended combination of accessories installed.
including possible loading as specified in 148.4. shall not exceed the cross-referenced
outlet box allowable fans support weight (see 92.6);

2) Both mounting means shall be tested in accordance with the static load test described in
Section 91, Performance;

3) The fan shall be marked in accordance with 92.6;

4) The installation instructions specify that the fan can be mounted to a struﬂlural framing
member or an outiet box and that when mounting to an outlet box the screws provided with
the outlet box shall be used (see 93.7); and

5) The fan mounting bracket has a maximum thickness of 7.9 mm{&/16 inch).

mounting of a ceiling fan intended to be suspended by a single "J" hook shalllbe provided

a) Ameans to reduce the likelihood of rotation and removal-of the hook, such as a lockjng bar; or

b)As

The threads ¢n the threaded portion of a "J" hook shall bé a minimum of 50.8 mm (2 inches) Ig

Exception: T

tend to tightep the “J" hook.

90.1.4 Do

Threaded fitlings used for this purposé shall be fastened by an additional means, such as a

lockwasher

hort retention chain that would support the fan if the."J" hook were unscrewed.

ng.

is requirement does not apply to a unidirectional fan when its starting and opergting torques

rods shall be fastened at @ach end by means that do not depend upon fiiction alone.
through bolt,

nd nut, or the like. A*hardened setscrew that upon installation upsets the hreads of a

downrod is qonsidered an additional means. An unthreaded downrod shall not be fastened solely by

setscrews.

90.1.5 Wh

combustible material¢

90.2 Fan blades

mounted “directly to the building structure, appliance installation shall |[not expose

90.2.1 The blades of a ceiling-suspended fan shall be located at least 3.05 m (10 feet) above the floor

when the fan

is installed as intended.

Exception: As an alternative to the 3.05 m requirement, the blades shall not be less than 2.1 m (7 feet)
above the floor only when the maximum speed at the tip of the blades, the airflow, and the minimum edge
thickness of the blades are as specifiedin Table 90.1.

90.2.2

If failure of an electronic control could result in blade tip speeds in excess of those allowed by

Table 90.1, the required safety functionality shall be additionally evaluated as either:

a) A protective control in accordance with the Standard for Automatic Electric Controls — Part 1:
General Requirements, UL 60730-1. See 28.1; or

b) A protective electronic circuit in accordance with Supplement SB.
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Table 90.1

Ceiling-suspended fans from 2.1 meters (7 feet) to less than 3.05 meters (10 feet) above floor

MaxImum speed at tip of blades, Minimum thickness of edges of blades,

Air flow m/s (feet per minute) mm (inch)
Dovmvrard 16.3 (3200) 3.2 (1/8)
Dovmvrard 203 (4000) 438 (3716)

Upward 16.3 (3200) 438 (3/16)

Upward 12.2 (2400) 3.2 (1/8)

90.2.3 Thelleading and trailing edges of the blades mentioned in 90.2.1 and Table 90.1 shpll be smooth
and well-roupded with no projections.

90.2.4 The| polymeric blades of a dry location ceiling-suspended fan shall\ comply [with all the
requirements specified in Section 99, Performance, except for the low temperature conditiofing of 99.1.3

whichistob

90.2.5 Glay

90.3 Power supply connections

p conducted at0°C (32°F).

s shall not be used as a material for ceiling suspended fan blades.

90.3.1 Ac
accordance
a)H
b) B
c)H
d)B
e)C
90.4 Wirin
90.4.1  Wiri
installed in t

90.4.2 WiringTeads terminating in single or multiple connectors provide

rd-connected ceiling-suspended fan marked for\commercial. industrial, or agriquitural use in
ith 92.3 shall be provided with a power supply;cord in accordance with Table 151 and shall:

e three conductors;
Type SJ or heavier terminating in an‘acceptable grounding type attachment plug;
e a length of 0.305 —0.46 m (12— 18 inches);
permanently attached to\tbe fan; and

ply with the requirements of 15.1.3 and 15.2.1 - 15.2.5.

g leads provided in a ceiling-suspended fan for supplying power to an optjonal light kit
e field_shall not have exposed bare ends. See 92.4 and 108.1.

in a celing-suspended fan for

supplying power to an optional light kit installed in the field shall be constructed such that the single or
multiple connectors physically cannot be mated to each other to create a short circuit.

90.5 Openingsin canopy

90.5.1

An open hole in the fan canopy shall not exceed the dimension specified in Table 90.2.
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Table 90.2
Maximum size of open holes

Opening shape Maximum area Maximum Dimension
mm? {inch?) mm {inch)

Slot” 967.7 (1-1/2) 9.5 (3/8)
(width)

Square - 12.7 (112)
(side)

Round - 12.7 172)

(diameter)

Irregular 867.7 (1-172) 9.5 (3/8)

* A slot between two assembled parts that does not exceed 0.8 mm (1/32 inch) in width is not required to comply with the area

limitation.

80.5.2 The[total area of one or more open holes shall not be more than 15 percent of the¢ area of the
surface in whjch it is located.

91 Performjance
91.1 Static|load test
91.1.1 Fang with other than ball-joint hanger means

91.1.1.1  The mounting means for a ceiling suspended fan having other than a ball-joint hanger means
shall be testgd as specified in 91.1.1.3. After the-load is removed, the security of the mounting means to
the building $tructure or outlet box and the security of the connection of the fan to the mounting means
shall be as ofiginally installed.

91.1.1.2 With reference to 90.1.3,.for"a fan intended to be suspended by a single "J" hpok, the test
specified in 9[1.1.1.3 shall be condugted:

a) Firgt with the fan installed as intended and supported by the "J" hook; and

b) Se¢ond with the*J" hook removed and the fan suspended by the chain only.

91.1.1.3 The mounting means of a fan is to be installed n accordance with the installation) instructions
provided by the manufacturer. The other parts of the fan are not to be installed. A static load [of four times
the maximu i i i i i i i nentioned in
148.4) is to be gradually applied and then supported for one minute by the installed mounting means.

91.1.2 Fans with ball-joint hanger means

91.1.2.1 After being tested as described in 91.1.2.2, a ball-joint hanger means shall comply with the
requirements in 91.1.1.1. When a fan employs a polymeric ball- joint mounting means, the polymeric parts
of the hanger are to be conditioned as describedin 91.2.2.1 and 91.2.2.2 before testing in accordance with
91.1.2.2.

91.1.2.2 A mounting means for a fan provided with a ball-joint hanger means is to be mounted in
accordance with the manufacturer's instructions using the mounting means provided with the fan. The
mounting means is to be subjected to a static load of four times the weight of the fan and all accessories
for 7 hours. The load is to be applied so as to transmit the maximum stress to the mounting means.
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Mounting angle A illustrated in Figure 91.1 is to be 30 degrees; however, the mounting angle may be less
than 30 degrees, but not less than 10 degrees, if so recommended in the installation instructions. The load
angle is to be in the direction of the hanger bracket opening. If the installation of a canopy could affect test
results, the canopy is to be installed in accordance with the installation instructions.

Figure 91.1

Static load test for fans with ball-joint hanger means

OUTLETYBOX

TYRIOAL BALL JOIN[
J/HANGER BRACKET

BRACKET OPENING

BALL HANGER

DOWNROD TO FAN

‘TDTAL LOAD
$3123



https://ulnorm.com/api/?name=UL 507 2024.pdf

140 UL 507 AUGUST 22, 2024

91.2 Fans with polymeric mounting means
91.21 General

912.1.1 Three samples of a ball-joint hanger means incorporating polymeric material shall be installed
on the down rods as intended for the ball hanger and shall be tested as described in 91.2.1.2.

91.2.1.2 The samples are to be subjected to the temperature conditioning test of 91.2.2. After the
temperature conditioning test, one sample is to be subjected to the endurance test of 891.2.3, and one
sample is to be subjected to the static load test of 91.1.2.

91.2.2 Temperature conditioningtest

912.2.1 Ag a result of the conditioning described in 91.2.2.2, there shall be noseftening, cracking,
warping, or other deterioration that decreases the integrity of the polymeric mounting means.

91.2.2.2 Three samples of the polymeric mounting means are to be conditioned for seven hours at 0°C
(32°F). For damp or outdoor location ceiling-suspended fans, low temperature conditionjng is to be
conducted aff minus 35.0 £1.0°C (minus 31 £1.8°F). The same three samples are then to bg conditioned
for seven hodrs in an air-circulating oven maintained at a temperature/of 70°C (158°F). The sgmples are to
be cooled to foom temperature.

91.2.3 Endyrance test

91.2.3.1 After being tested as described in 91.2.3.2;'the means used to prevent rotatiop or twisting
between the fan assembly and the hanger assembly shall not be damaged such that it permits rotation or
twisting between the assemblies.

91.2.3.2 The same sample of the ceiling-suspended fan, and a sample of the polymeric moynting means
that has begn conditioned in accordance with 91.2.2.2, are to be mounted in accordafpce with the
manufacturer's instructions. The fan is to be connected to a 60-hertz electrical supply adjusted to the
appropriate nominal test voltage specified in Table 40.1. The fan is then to be subjected to 1000 cycles of
operation. Fdr a reversible fan, each cycle of operation is to consist of throwing the switch in gne direction,
allowing the blade to reach full'operating speed in that direction; then, without a pause, throwipg the switch
to the positign in which rotation is reversed, allowing the blade to reach full operating speed in that
direction. Fof a unidirectional fan, each cycle of operation is to consist of starting the fan,|allowing the
blade to reafh full maximum operating speed, shutting off the fan, allowing the blade t¢p come to a

91.3.1 Following the conditioning described in 91.3.3 — 91.3.6, the polymeric blade-bracket assembly,
consisting of a blade attached to the blade brackets, of a ceiling-suspended fan intended for damp
locations:

a) Shall not show any signs of blade cracking including the area around the screwholes;

b) Shall not result in the reduction of the minimum blade height allowed on the final installation due
to blade warpage; and

c) Shall not result in unacceptable blade warpage as determined by compliance with the
Temperature Test, Section 46, using the entire appliance with the conditioned blade-bracket
assemblies installed.
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Exception: If the input values are within +10 percent of the before-conditioning values determined
in Section 46, the Temperature Test need not be conducted.

91.3.2 The polymeric fan blades in the as-received condition are to be installed on their corresponding
brackets with the flathead screws tightened to a maximum torque of 2.82 N-m (25 Ibf-in.).

91.3.3 The polymeric blade with bracket assemblies then is to be conditioned at 0 £1.0°C (32 +1.8°F) for
7 hours. Following this conditioning, the assemblies are to be allowed to return to room temperature (a
minimum of 4 hours).

9134 The assemblles are then to be condltloned at 50. 0 t1. 0°C (1 22 :t1 8°F) ata relatlve humldlty of 80
percent for 7 . weu i —See 91.3.5. This
sequence dgscribed in 91.3. 3 and 91.3.4 constitutes one cycle

91.3.5 Imnjediately following the conditioning described in 91.3.4, before allowing the samples to return
to room temperature, the screws are to be tightened to the torque value appliedin 99.1.2.

91.3.6 The|cycle described in 91.3.3 and 91.3.4 is to be repeated twice far a total of 3 cycleg.

91.4 Fan bjade brackets

91.4.1 Stafic load test for ceiling-suspended fan blade brackets

91.4.1.1 Aplade bracket to be used on a ceiling-suspended fan shall be subjected to the s}atic load test
described in|21.4.1.2. As a result of the load, the bracket shall have no cracks as determiped by visual
inspection w(th a 4-power magnifying glass.

914.1.2 THe mounting feet of the blade bracket are to be fixed by a support, vise, or other securing
means. The pracket is to be oriented as intended for actual use as illustrated in Figure 91.2. After securing
the bracket mounting feet, a crossbar is-t¢ be secured across the top of the two outermost blade mounting
holes. The Igad is to be suspended from the center of the crossbar for one minute as illustrated in Figure
91.2. The cqmbined weight of the crossbar, load. and means of load suspension is to be if accordance
with Table 91.1.

Exception: Ifthe blade bracket construction is such that it is integral to the motor enclosure ard attached to
the overall motor assembly upon shipment, the blade brackets/motor enclosure can remain altached to the
motor assenbly during, testing.

Table 91.1
Static loads for blade brackets
Diameter of ceiting fan® Total static load on sample blade bracket®
Less than 1.14 m (45 inches) 9.07 kg (20 pounds)
1.14 m (45 inches) or greater 15.88 kg (35 pounds)

# Fan blade span.

® Includes v eight of crossbar and means of load suspension.
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Figure 91.2

Static load test for fan blade brackets

CROSSBAR

LOAD

S3663

91.4.2 Dynpmic load test for ceiling-suspended fan blade brackets

91.4.2.1 A blade bracket to be used on.@’ceiling-suspended fan shall be subjected to the dynamic load
test describgd in 91.4.2.2 — 91.4.2.4. )As a result of the test, the bracket shall have np cracks as
determined by visual inspection with a 4-power magnifying glass.

91.42.2 The fan blades and,blade brackets are to be instalied on the test fan in accordance with the
manufacturer's installation‘instructions. The fan blade length and fan speed are to be consid¢red so as to
test the fan ahd blade comibinations that represent the most severe dynamic forces that are induced by the
10 gram (0.022 pounds) imbalance described in 91.4.2.3.

t in the most

91.42.3 A 10gram (0.022 pounds) flat weight is to be secured to the fan blade that will resu
T T blade at the

change in th -
outermost point from the center of the fan, but not on the edge of the fan blade.

91.4.24 The fan is to be operated at maximum normal speed rpm for 24 hours. A reversible fan is to be
operated in the upward airflow direction.

92 Marking

92.1 A ceiling-suspended fan shall be marked where readily visible during installation of the fan with the
word "CAUTION" and the following or the equivalent: "To Reduce The Risk Of Injury To Persons, Install
Fan So That The Blade Is At Least 3.05 Meters (10 Feet) Above The Floor.”

Exception: A fan constructed in accordance with the Exception to 90.2.1 shall either be marked as 2.1 m
(7 feet) or 3.05 m (10 feet).
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92.2 A ceiling-suspended fan which is intended to be supported solely by an outlet box in accordance
with 90.1.2(a) shall be permanently marked with the word "WARNING" and the following or equivalent
wording: "To Reduce The Risk Of Fire, Electric Shock, Or Personal Injury, Mount To Outlet Box Marked (a)
And Use Mounting Screws Provided With The Outlet Box. Most Outlet Boxes Commonly Used For The
Support of Luminaires Are Not Acceptable For Fan Support And May Need To Be Replaced. Consult A
Qualified Electrician If In Doubt." This marking shall be readily visible during installation. The waming shall
also be marked on the carton. See 92.8. Refer to Table 92.2 for appropriate outlet box marking.

92.3 A cord-connected ceiling-suspended fan as mentioned in 90.3.1 shall be marked with the following

or the equivalent:

a) Commercial or Industrial Fans are marked "For Commercial or Industrial Use Only," or

Agric
b) "D

924 When
has leads to

Exception: T

925 Fora
shall be mar
the downwa
any type of r

92.6 For a
90.1.2 (b), th
Shock, Or P
Outlet Box

downward fdcing side of the mounting bracket and may be on a non-permanent label such a

type of remo
Risk Of Fire
From A Stru
Most Outlet
Support And
outlet box m

92.7 When

pltural Fans are marked "For Use in Agricultural Buildings"; and

b not use an extension cord with this fan."

be used in the installation, the leads shall be marked or identified astamp supply|

ceiling-suspended fan intended to be mounted to.the'building structure, the mou
ked "WARNING — Support Directly From Building_Structure." The marking shall
d facing side of the mounting bracket and may, be on a non-permanent label su
emovable label. The warning shall also be'marked on the carton. See 92.8.

ceiling-suspended fan provided with’two forms of mounting means in acc
e mounting bracket shall be marked "WARNING — To Reduce The Risk Of
prsonal Injury, Mount To Outlet Box Marked (a) And Use Mounting Screws Provi
and/or Support Directly Fram' Building Structure.” The marking shall be lo

vable label. The following or equivalent warning shall be marked on the carton:
Electric Shock, OrsPersonal Injury. The Fan In This Box May Be Either Direc
Ctural Framing Member Of A Building And/Or May Be Mounted To An Outlet Bo
Boxes Commonly Used For The Support of Luminaires May Not Be Accept
May Need“Jo Be Replaced. Consult A Qualified Electrician If In Doubt.”". Wh
brking per.Table 92.2.

a ceiling-suspended fan having provision for installation of an optional, field-ingtalled light kit

leads.

he leads are not required to be marked or identified when-they are the only electrical parts
exposed when installing the kit.

nting bracket
De located on
th as a tag or

brdance with
Fire, Electric
ded With The
cated on the
5 a tag or any
WARNING -
ly Supported
X Marked (a).
hble For Fan
ere (a) is the

is more than

50 percent

the maximum ampere rating for a permanently connected ceiling suspended far]

ended to be

connected, it shall be marked with the following or the equivalent: "Connect Only To A Dedicated Branch
Circuit." It shall also be marked on the carton. See 92.8.

92.8 A marking which is required to be located on a carton containing a ceiling-suspended fan shall:

a) Be located on at least one outside surface other than the bottom. The outside surface of a carton
for a ceiling-suspended fan is capable of being any side excluding the bottom or may be the top of
the carton. When the top of the carton consists of two flaps, the marking is not prohibited from
being located only on one flap and the smallest dimension of the carton panel is the size of the flap

with t

he marking; and

b) Appear in lettering not less than the height specified in Table 92.1. The minimum lettering height
applies to the capital letters.
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Table 92.1
Lettering height

Minimum height of capital lettering in mm
Smallest dimension of the carton panel to be marked in mm (inches) {Inches)
More than Less than or equal to

0 152 (6) 3.2 (1/8)

152(6) 254 (10) 4.8 (3/16)

254 (10) - 6.4 (1/4)

Table 92.2
Outlet Box Marking
Fan Weight Required Marking

s 159kg (s351bs) "Acceptable for Fan Supportof15.9 kg (35 Ibs) or less*
£247kg (<50 Ibs) "Acceptable for Fan Suppartof 22.7 kg (50 Ibg) or less”
<318kg (£701bs) "Acceptable for Fan Support of 31.8 kg (70 Ib$) or less”

93 Installation Instructions

93.1 The injportant safety instructions for ceiling-suspendedfans shall include the word "WARNING" and
the following|or equivalent wording: "To Reduce The Risk;Of Personal Injury, Do Not Bend The Blade
Brackets WHen Installing The Brackets, Balancing The. Blades, Or Cleaning The Fan. Do Not Insert
Foreign Objefts In Between Rotating Fan Blades."

93.2 The installation instructions for a ceiling-suspended fan shall indicate the method tol be used for
mounting thelfan in accordance with 90.1.2.

93.3 For a teiling-suspended fan that is intended to be secured to the ceiling by a single screw and is
provided with a reversing switch, or has a starting torque that tends to unscrew its single modinting screw,
the installatiop instructions shall-indicate that:

a) A lybricant should net be used on the single mounting screw; and

b) The¢ pilot holeshould be drilled no larger than the minor diameter of the mounting sqrew threads,
and a} least'38“mm (1-1/2 inches) of the threaded part of the mounting screw should be secured
into a|structural wood joist to provide secure mounting.

93.4 The installation instructions for a ceiling-suspended fan intended to be mounted by a “J" hook shall
warn against risk of fire, electric shock, or injury to persons that results from improper installation, and
include instructions to attach the chain or locking bar required by 90.1.3.

93.5 Recommendations for the pilot hole for mounting screws shall be provided with the installation
instructions. The instructions shall specify that a single "J" hook mounting shall have means to prevent
rotation after assembly to the joist through the center of the ceiling box if it is employed with a reversible
fan or a fan that operates in a manner that tends to loosen the screws. Reference to this information shall
be in accordance with 93.3.

93.6 The installation instructions for a fan which is intended to be supported solely by an outlet box in
accordance with 90.1.2(a) shall state "WARNING" and the following or equivalent wording: "To Reduce
The Risk Of Fire, Electric Shock, Or Personal Injury, Mount To Outlet Box Marked (a) And Use Mounting
Screws Provided With The Outlet Box." Where (a) is the outlet box marking per Table 92.2.
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93.7 The installation instructions for a fan which is intended to be mounted to either an outlet box or
directly to a structural framing member, in accordance with 90.1.2(b) shall state "WARNING" and the
following or equivalent wording: "To Reduce The Risk Of Fire, Electric Shock, Or Personal Injury, Mount
Directly To A Structural Framing Member Or To An Outlet Box Marked (a). For Outlet Box Mounting, Use
Mounting Screws Provided With The Outlet Box." Where (a) is the outlet box marking in accordance with
Table 92.2.

93.8 The installation instructions for a ceiling-suspended fan shall include the information in (a) - (g):

a) A diagram showing the fan, intended mounting means, and ceiling outlet box with fan canopy
covering the outlet box;

b) A[statement that the installation is to be in accordance with the National Eldctrical Code,
ANSIINFPA 70 and local codes;

c) A waming to make sure power is off before attempting installation;

d) Ingtructions that after making the wire connections, the wires should_be spread apart with the
grounded conductor and the equipment-grounding conductor on one.side of the outlet box and the
ungrgunded conductor on the other side of the outlet box;

e) Ingtructions that the splices after being made should be turded upward and pusheg carefully up
into the outlet box;

f) Insructions for supply connections: conductor of¢a fan identified as grounded copductor to be
conngected to a grounded conductor of power supply., conductor of fan identified ag ungrounded
conduyictor to be connected to an ungrounded conductor of power supply. conductor of|fan identified
for equipment grounding to be connected to an.equipment-grounding conductor; and

g) Alllinstruction sheets shall indicate fan-model designation or model series.

93.9 A ceiling-suspended fan which is-intended to be supported solely by an outlet bgx shall have
instructions {o check that the outlet box'is securely installed in place such that it is able to support at least
the fan weig

—~

93.10 Swag kit, light kit, and external motor controller instructions shall not be included unless they are
part of the kit that has been\investigated for the purpose. Reference may be made in the fap instructions
pertaining to proper lightsor controller accessories by model designation or that they are acgessories that
have been ipvestigated and found acceptable for use with the fan and that instructions packed with such
are to be follpwed during the installation of the accessory.

93.11 Therg shall be noillustration of a hanger bracket mounted directly to a ceiling joist, upless located
within or over a ceiling outlet-box.

Exception: This requirement does not apply to swag-connected fans and swag kits investigated for the
purpose.

93.12 There shall be no illustration of an equipment-grounding lead of a fan connected to a ceiling outlet-
box.

93.13 All circuit diagrams shall indicate switching in the ungrounded circuit conductor.

93.14 Instructions shall not include illustrations of hanger assemblies that have not been investigated
with the fan.
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93.15 When a remote "on-off" wall switch is specified for fan control, instructions shall indicate that the
switch used shall have been investigated and found acceptable for use as a general-use switch, as a
speed control, or the like.

93.16 The installation instructions for a ceiling-suspended fan shall include the total weight of the fan
plus any accessories packaged with the fan.

Exception: The weightis not required to be in the instructions for ceiling-suspended fans that are mounted
directly to the building structure.

93.17 If an accessory is not packaged with the ceiling-suspended fan, the installation instructions for the

accessory shptHnctude the-weightoftheaccessorp——m———————————————————————————

93.18 A ceiling suspended fan relying on Exception No. 4 of 27.15 or 86.3 to comply,with this Standard.,

shall include |the following safety instruction: "WARNING" — To Reduce The Risk Of Electric| Shock, This
Fan Must Be [Installed With An Isolating Wall Control/Switch.

DAMP LOCATION CEILING-SUSPENDED FANS

94 General

94 .1 d fan that is

intended for use in damp locations shall also comply with the réquirements in Sections 89 — 98, and 167.3.

In add:l)tion to the applicable requirements in Part 1 of this Standard, a ceiling-suspend

Damp locati
weather and
warehouses,
marquees, rg

n ceiling-suspended fans are suitable for jpstallation in interior locations pr
subject to moderate degrees of moisture;(such as some basements, barns.
and similar locations, and also partially protected locations such as und
ofed open porches, and similar locations.

old storage
r canopies,

Etected from

95 Constryction- Protection Against Corrosion

95.1 Allinside and outside surfaces 6f sheet steel or other mechanical parts of iron or steel|shall be zinc
coated, cadmpium plated, enameled, painted, or provided with equivalent protection against corrosion on
all surfaces.

Exception: Punched holes.and cut edges in ferrous material are not required to be protected against
corrosion.

95.2 Hingeg, bolts;>and fasteners made of ferrous materials shall be protected against forrosion as
described in $5.1.

Exception: Hinge pins are not required to be provided with protection against corrosion.

95.3 Sheet steel or other metal that is painted to comply with 95.1 shall be properly cleaned of grease
and the like prior to painting.

95.4 Welds in iron or steel (other than stainless steel) shall be painted or provided with equivalent
protection against corrosion. Copper, aluminum, alloys of copper and aluminum, stainless steel, and
similar materials having inherent resistance to atmosgpheric corrosion are not required to be provided with
additional protection against corrosion.

95.5 Vitreous enamel may be used as the only protective coating for sheet steel having a thickness of
0.66 mm (0.026 inch) or more.
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96 Construction — Electrical

96.1 Nonabsorptive electrical insulation shall be used in the construction of electrical components where
it is relied upon to provide electrical spacings or sole support of live electrical parts or as electrical
insulation. Untreated fiber is an example of material that shall not be used; while treated cellulosic fiber,
phenolic, urea, porcelain, and the like, are examples of acceptable nonabsorptive materials.

96.2 A screw shell in a screw shell type lampholder shall not be made of unplated aluminum.

97 Construction — Exposure to Sunlight (Ultraviolet Radiation)

97.1 Polynferic enclosures and fan blades shatl comply withthe Tequirements I 167.3;] Exposure to

sunlight (ultrpviolet radiation).
98 Fan Bl3des

98.1 Glass|and medium density fiberboard (MDF) shall not be used as a material for ceiling suspended
fan blades.

99 Performance
99.1 Polymeric blades

99.1.1 Follpwing the conditioning described in 99.1.3 £/99.1.6, the polymeric blade-bracket assembly,
consisting of a blade attached to the blade brackets, of a ceiling-suspended fan intended for damp
locations:

a) Shall not show any signs of blade cracking including the area around the screwholes;

Il not result in the reduction ofthe minimum blade height allowed on the final installation due
e warpage; and

c) Shall not result in unacceptable blade warpage as determined by compliahce with the
Temperature Test, Section 46, using the entire appliance with the conditioned blade-bracket
assefmmblies installed

Exception: If the)input values are within £10 percent of the before-conditioning values determined
in Segtion 46, the Temperature Test need not be conducted.

99.1.2 The|polymeric fan blades in the as-received condition are to be installed on their dorresponding
brackets wit i i i

99.1.3 The polymeric blade with bracket assemblies then is to be conditioned at minus 35.0 £1.0°C
(minus 31 £1.8°F) for 7 hours. Following this conditioning, the assemblies are to be allowed to return to
room temperature (a minimum of 4 hours).

99.1.4 The assemblies are then to be conditioned at 50.0 £1.0°C (122 £1.8°F) at a relative humidity of 80
percent for 7 hours and allowed to return to room temperature (a minimum of 4 hours). See 99.1.5. This
sequence described in 99.1.3 and 99.1.4 constitutes one cycle.

99.1.5 Immediately following the conditioning described in 99.1.4, before allowing the samples to return
to room temperature, the screws are to be tightened to the torque value applied in 99.1.2.

99.1.6 Thecycledescribedin 99.1.3 and 99.1.4 is to be repeated twice for a total of 3 cycles.
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99.2 Polymeric ball-joint hanger means

99.2.1 Low temperature conditioning is to be conducted at minus 35.0 £1.0°C (minus 31 11.8°F) for
7 hours for the polymeric ball investigation for damp location ceiling-suspended fans.

100 Marking

100.1 A ceiling-suspended fan that complies with the requirements in Sections 94 — 99 and that is
intended for use in damp locations shall be marked "Suitable For Use In Damp Locations".

101 Installation Instructions

101.1 A dap location ceiling-suspended fan shall not be provided with any information ‘gither on the
carton or witH the appliance that implies or depicts an outdoor use.

in accordanc¢ with 100.1 shall also be provided with the installation instructions that state "Use Only With

101.2 A daer location ceiling-suspended fan that has provision for installationof.a light kit ahd is marked
Light Kits Marked Suitable For Use In Damp Locations."

WET LOCAT|ION CEILING-SUSPENDED FANS

102 Gener

102.1 In adgdition to the applicable requirements in Part 1(f this Standard. a ceiling-suspendpd fan that is
intended for yise in wet locations shall also comply with*the requirements in Sections 83 — 93] Sections 96
—101, 167.2]and 167.3. A wet location ceiling-suspended fan is suitable for installation in lodations which
are unprotected and exposed to weather.

103 Construction
103.1 Corrpsion protection

103.1.1 All inside and outside™surfaces of a wet location ceiling-suspended fan shall comply with the
outdoor corrdsion protection requirements described in 166.2.1 — 166.2.5.

103.2 Fanblades

103.2.1  The polymeric blades of a wet location ceiling-suspended fan shall comply with:

a) Therequirements specilied in Section 99, Performance, and
b) 720 hours of exposure to ultraviolet radiation in accordance with the Ultraviolet Light Exposure

Test (UV) in the Standard for Polymeric Materials — Use In Electrical Equipment Evaluations, UL
746C.

103.2.2 Giass and medium density fiberboard (MDF) shall not be used as materials for ceiling
suspended fan blades.

104 Performance

104.1 A wet location ceiling-suspended fan is to be assembled and mounted in accordance with the
manufacturer’s installation instructions. The fan is to be mounted to an outlet box acceptable for fan
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support. The outlet box is to be recessed and mounted to the "six-inch” side of a 4 by 6 wood beam. The
outlet box is to be sealed such that no water enters the outlet box.

104.2 A wet location ceiling-suspended fan shall be subjected to the Water Spray Test of Section 48. The
fan is to be subjected to the water spray for 4 hours in the direction most likely to cause water to enter.
During the water spray, the fan is to be energized for 1 hour in the upward airflow direction, 1 hour in the
downward airflow direction, and then de-energized for 2 hours. For ceiling-suspended fans which operate
in only one airflow direction, the fan shall be energized for 2 hours and then de-energized for 2 hours
during the water spray.

105 Marking

105.1 A cJIing-suspended fan that complies with the requirements in Sections 102 ~ qﬂ and that is
intended for|use in wet locations shall be marked where visible during installation with'the following or
equivalent: "Buitable for use in wet locations when installed in a GFCI protected branch.circuif."

106 Installgtion Instructions

106.1 A wat location ceiling-suspended fan that has provisions for installation of a lightkit gnd is marked
in accordande with 105.1 shall also be provided with installation instructions that state "Use pnly with light
kits marked Suitable for use in wet locations”.”

CEILING-SUSPENDED FAN LIGHT KITS
107 Genenal

107.1 In addition to the applicable requirements.in’Part 1 of this Standard, a ceiling-suspefnded fan light
assembly shall comply with the requirements specified in Sections 108 — 111. Also see 5.1|and 5.4. The
ceiling-suspgnded fan light kit shall also comply with the applicable requirements in the [Standard for
Luminaires, YL 1598.

108 Construction

108.1 A light kit shall be so-constructed that when it is added to a ceiling-suspended fan, th¢ combination
does not crefte a risk of fire or electric shock. See 90.4.1.

108.2 The |installation of a light kit shall be restricted to an arrangement that is accomplished
mechanically by means of common household tools such as pliers or screwdrivers and ¢lectrically by
means of pluginconnectors to receptacles provided on the appliance. However, an installation using
splices with Wire~connectors-such-as-wire-puts-is-rotrequired-to-have-plug-in-conrnections-to-receptacles.

108.3 A light kit that is shipped disassembled or shipped separately from the fan shall be provided with
all hardware, including wire connectors such as wire nuts, necessary to install the light to the fan.

108.4 The screw shell of each lampholder shall be provided with a lead identified for connection to the
grounded conductor of the power supply. This lead shall be finished to show a white or gray color and shall
be readily distinguishable from the other lead or leads. The supply leads shall have a minimum free length
of 152.4 mm (6 inches). A shorter length shall only be used when longer leads increase the risk of fire,
electric shock, or personal injury.

108.5 A switch provided for the control of a light kit having an incandescent lamp, and not integral with
the lampholder, shall have a current rating at least the maximum current that it controls as determined in
accordance with 27.9, and shall be a switch acceptable for the control of tungsten-filament lamps.
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Exception: This requirement does not apply to a switch rated at 3 amperes or more and used only for the
control of a single candelabra-base lamp.

108.6 For a light kit intended to be mounted to a fan having a power-supply cord, the fan shall have a 3-
wire power-supply cord. One wire shall be the equipmentgrounding conductor.

108.7 A light kit intended for use in a damp location shall comply with the applicable requirements in
Sections 94 - 101.

108.8 A light kit intended for use in a wet location shall comply with the applicable requirements in
Sections 102 - 106.

108.9 Non-metallic enclosures of neon light kits and non-metallic enclosures and blades-6f ceiling fans
intended for yise with neon light kits shall withstand 720 hours of twin enclosed carbon-ar¢ or 1000 hours
of xenon-arc| conditioning in accordance with the Ultraviolet Light Exposure Test in” the [Standard for

Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, including flammab)

and impact.

108.10 Con

radiation shall be suitable for UV exposure.

108.11 GT(
than the ma
including a m
than 105°C.

108.12 Poly
requirements

108.13 Ned
and Power S

108.14 Neg
the product

unacceptablg.

109 Perfor

hponents such as wiring, capacitors, and the like, that are exposed to the neon

imum secondary-voltage rating of the transformer or power supply with whig
idpoint-return transformer, and an insulation rated for the temperature involved

meric boots and tube supports employed with neon light kits shall com
of the Standard for Electric Signs, Ut 48.

n transformers shall comply with the requirements of the Standard for Neon T
ipplies, UL 2161.

n light kits shall be constructed such that the enclosure cannot be opened withd
noperable. Closures should be non-standard parts; phillips or straight-siotted

mance

lity, strength

light kit's UV

D cable shall be used for the high voltage leads. This'cable shall have a voltage rating not less

h it is used,
but not less

bly with the

ransformers

ut rendering

screws are

feasible and

109.1 As part ofithe investigation, a kit shall be trial-installed to determine that installation is
that the instrie&ienwe—detailed and-correct:

109.2 With the fan installed in accordance with the manufacturer’s installation instructions, the ceiling-
suspended fan light kit shall comply with the requirements specified in the following tests: Continuity of
Grounding Circuit Test, Section 42; Input Test, Section 45; Temperature Test, Section 46; Locked Rotor
Test, Section 50; and Dielectric Voltage Withstand Test, Section 47.

109.3 With the fan installed in accordance with the manufacturer's installation instructions, the wet
location ceiling-suspended fan light kit shall comply with the requirements specified in the following tests:
Continuity of Grounding Circuit Test, Section 42; Input Test, Section 45, Temperature Test, Section 46;
Locked Rotor Test, Section 50; Dielectric Voltage Withstand Test, Section 47; and Water Spray Test,
Section 48.


https://ulnorm.com/api/?name=UL 507 2024.pdf

AUGUST 22, 2024 uLso7 151

110 Marking

110.1  When shipped separately from the fan, each light kit shall be marked with the organization
responsible for the product and a distinctive catalog number or equivalent identification.

110.2 When shipped separately from the fan, the light kit shall be marked to indicate the combined
electrical input rating of the fan and the light kit. The input marking may be included on the fan when the
light kit is packaged with the fan. The marking on the fan, the light kit, or both may be in the form of a
recommendation to add the lamp wattage to the fan to determine total input wattage. The marking may be
indicated in terms of maximum lamp wattage included in the ratings of the fan.

110.3 A permaner rarking-shal-be-provides wattage )e used. This
marking shall be visible during relamping.
Exception: Tihis marking is not required when the light kit complies with all test requirements with:

a)Th
b) Th

e maximum wattage lamp or lamps that fit in the diffuser or diffusers_and

e smallest commonly available diffuser or diffusers.

1104 Whe
marked "Sui

h shipped separately from the fan, a light kit intended for use in @ damp location shall be
able For Use In Damp Locations”.

110.5 Whe
"Suitable for

h shipped separately from the fan, a light kit intended for use in a wet location shall be marked

use in wet locations."

110.6 A light kit that is shipped separately from the fan shall be provided with a cautiongry statement
indicating which fan models are appropriate for.use with the light kit. This cautionary statement shall be
provided in gne of the following forms:

i "CAUTION"
Shock, Install
ons Included
isible during

a) The light kit and the carton in which the light kit is sold shall be marked with the wor
and the following or equivalent wording: "To Reduce The Risk Of Fire And Electric
Light|Kit Only On Ceiling-Suspended Fan Models Specified In The Installation [nstruct
In THis Carton." The marking on the light kit shall be permanent and shall be
instaljation. (Also see-111.3.)

b) THe light kit issmarked with the word "CAUTION" and the following or equivalent
Reduce The Risk Of Fire And Electric Shock, This Light Kit Should Be Used Only
Modgls Specified Below:

wording: "To
Vith The Fan

Models

Manufactured By Company

"

Models Manufactured By Company

The marking on the light kit shall be permanent and shall be visible during installation.

110.7 Alight kit marked in accordance with 110.6(b) shall be provided with a carton marking that consists
of the word "CAUTION" and the following or equivalent wording: "To Reduce The Risk Of Fire And Electric
Shock. Install Light Kit Only On Ceiling-Suspended Fan Models Specified On The Light Kit." The fan light
kit is not required to be provided with the installation instructions described in 111.3.

110.8 A neon light kit shall be marked with the word "CAUTION" and the following wording: " Risk of Fire
and Electric Shock: Do Not Repair or Service This Light Kit. In the event of lamp burnout, this light kit
should only be replaced with Model ______, Manufactured by 3
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110.9 A neon light kit shall be marked with the following wording: “Indoor Use Only~.
111 Installation Instructions

111.1 Installation instructions shall be packaged with a light kit which provide sufficient information to
enable the light kit to be mounted and connected to the fan as intended.

111.2 The instructions shall include the word: "CAUTION" and the following or equivalent wording: "To
Reduce The Risk Of Electric Shock, Disconnect The Electrical Supply Circuit To The Fan Before Installing
Light Kit." The statement shall precede all others relating to the installation.

111.3 Wherfa tight Rit 1s—shipped separately from the fan as described im 1106(a];, thg installation
instructions packaged with the light kit shall include a statement consisting of the word "CAUT|ON" and the
following or equivalent wording: "To Reduce The Risk Of Fire And Electric Shock. This.Light Kit Should Be
Used Only Wjth The Fan Models Listed Below:

Models Manufactured By Company
Models Manufactured By Company i
111.4 The ipstallation instructions for a light kit shall include the weight of the light kit.
111.5 The ipstruction manual for a neon light kit shall include the word " CAUTION" and the following
wording: "Rigk of Fire and Electric Shock: Do Not Repaircor Service This Light Kit. In the event of lamp
burnout, this light kit should only be replaced with Model , Manufactured by
FANS FOR USE IN COOKING AREAS

112 Gener3l

112.1 In adglition to the requirements.in Part 1 of this Standard, a fan that is intended for uge in cooking
areas shall comply with the requirements in Sections 113 — 116. Also see 5.1 and 5.3.

113 Constiuction
113.1 Motor

113.1.1 Thg motorof a fan intended for use in a cooking area shall either:

a) Be located so that it is not in the air stream;, or
b) Be constructed so that accumulation of grease on the motor windings does not occur — such as
by use of a totally enclosed motor as specified in 2.3.19, or by encapsulation of the windings in a
material that is resistant to grease; or

c) Comply with the requirements in 114.1.1.
113.2 Duct-connectionfitting

113.2.1 A fan for use in cooking areas shall have provision to connect to ductwork. A duct-connection
adaptor shall be provided with the fan when the integral duct-connection fitting is of unusual size or shape.
An integral duct-connection fitting and a duct-connection adaptor shall comply with 113.2.2 and 113.2.3.
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Exception: Rangehood constructed for recirculation only. with no provision for connection to duct system,
is not be required to comply with 113.2.1- 113.2.3.

113.2.2 An integral duct-connection fitting and a duct-connection adaptor for a fan utilized in cooking
areas shall be constructed of metal and protected against corrosion by painting, enameling, galvanizing,
plating, or an equivalent means.

113.2.3 An integral duct-connection fitting or duct-connection adaptor constructed of polymeric material
rated HB or better is acceptable if completely covered on the outside with metal (in accordance with
113.2.2) by the manufacturer such that no polymeric material serves as the sole mounting location for
field-installed ductwork.

113.24 A
metallic in d
connection g

that is non-
metallic duct-

an for use in cooking areas provided with an integral duct-connection fitting
ompliance with 113.3.5 — 113.3.6 and 1134, shall also be provided with 'a
daptor that complies with 113.2.2 - 113.2.3.

113.3 Enclpsures and guards

113.3.1 Arpusable metal filter is acceptable as a guard on the intake side of the fan.

113.3.2 Th
25.4mm (1i
is25.4 mm g

Exception: A

P unobstructed distance to a part capable of causingfinjury to persons shall be
nch) for an opening on the intake side of a fan. Whenthe unobstructed distance
r more, the requirements of Table 9.1 apply.

part thatis mounted less than 25.4 mm from-the opening meets the intent of thg

not less than
o such a part

b requirement

only when itgannot be contactedby the probe illustrated in Figure 9.2.

113.3.3 Nejther side of a fan for use in cooking areas is required to be guarded when:

a) T
requi

ne manufacturer makes available a guard or reusable metal filter complying with the
ements in this Standard;or

b) The fan is marked as specified in 116.2,
113.3.4 Int
electrical co
orrelated el

prnal wiring, consisting of individual insulated conductors (separate or in a
nections, must be secured so that they cannot be grasped or hooked in such rj
ctrical connections are subjected to undue stress.

narness) and
hanner that it

Exception: ifternalwiring complying with the interconnecting cords and leads tes¢ requiremer
not be securgd.

ts of 55 need

113.3.5 Non-metallic enclosures shall comply with the requirements in 7.3, Non-metallic enclosures, and
Section 8, Flame Spread and Smoke Developed Requirements for Non-Metallic Enclosures and Other
Parts of Permanently Connected Equipment.

113.3.6 Non-metallic, including wood, parts other than the enclosure shall comply with the requirements
in 7.4, Non-metallic parts other than enclosures.

113.4 Nonmetallic parts — location and volume limitations

113.4.1 Requirements in this section are intended to supplement requirements for non-metallic
enclosures located in 7.3, 113.3 and requirements for non-metallic parts other than enclosures located in
7.4, Non-metallic parts other than enclosures.
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113.4.2 A non-metallic part, other than glass, located on an external surface facing the cooktop and
mounted less than 762 mm (30 inches) from the cooking surface shall be completely shielded from the
cooking surface by a metal or glass barrier.

Exception: Non-metallic materials, other than glass, rated HB or less flammable and whose total area is
not more than 0.09 m? (1 square foot) are not required to be completely shielded from the cooking surface
by a metal or glass barrier. See also 113.4.3.

113.4.3 The volume of non-metallic material, other than glass or an outer shell (see 2.2.19) rated SVA,
shall not exceed 1967 cm?® (120 cubic inches), and shall meet the following flammability requirements in
the thickness in which it is used in the fan.

a) 295 cm?® (18 cubic inches) or less shall all be HB or less flammable.

b) When the material volume of all non-metallic materials exceeds 295 cm® (18 cubid inches), the
materjal volume between 295 cm? (18 cubic inches) and less than or equal {0 1967 cm® (120 cubic
inches) shall be rated V-1 or less flammable.

c) Non-metallic materials as described in the Exception to 113.4.2\are included in| the volume
calculption of (a) and (b).

Note 1: Motor ehd bells or component sub-enclosures (i.e. control enclosure) molded'of non-metallic material arelincluded in the
volume calculatipn.

Note 2: Where a non-metallic material is not molded (i.e. foam or fibrous insutation), a vseight allowance may be congidered in lieu of
a volume allowahce. Where used, the weight must be used for all materials; both molded and not molded. The weigh{equivalents are
as follows:

1. 259.¢ grams or less.

2. Wheh the material weight of all non-metallic materials exceeds 259.6 grams, the material weight betwegen 259.6 grams
and lesp than or equal to 1731 grams shall be rated V-1 or less flammable.

3. The maximum weight of all non-metallicmaterials shall not exceed 1731 grams.

Note 3: For material other than molded polymeric material. the material may alternatively comply with the equivalent low-density
foam or thin film fatings.

Exception NQ. 1: Non-metallic materials that are enclosed with metal or located within an outér metal shell
shall be HB ar less flammable and are not included in the volume calculation above.

(i. e. wire insulation, heat shrink tubing, insulated connectors, coil insulation, insulations systems,

capacitors, ete-jarenotinctuded-nthevotumecatcutation-above:

Exception Nq. 2; "Non-metallic materials that are integral to the construction of an electn'c;' component

Exception No. 3: Rubber gasketing, used for noise or vibration reduction, are not included in the volume
calculation above.

Exception No. 4: Nonmetallic materials located outside the outer shell (see 2.2.19) and not located on an
external surface facing the cooktop as described in 113.4.2 are not required to comply with these
requirements.

113.4.4 Exhaust grills of recirculating hoods shall be rated HB and are not subject to the volume
limitations of 113.4.3.
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113.5 Receptacles

113.5.1 A convenience receptacle intended for general use shall not be provided on any fan in a cooking

area.

113.6 Filters

113.6.1 A filter employed in a fan intended for use in cooking areas shall comply with the Standard for Air
Filter Units, UL 900.

Exception: A

filter composed entirely of metal does not have to comply with this requirement.

113.7 Cord

113.71 Ad

11372 A

attachment plug for connection to the supply circuit. The type of flexible,cord shall be in acq

113.7.4,0rs
attached cor

113.7.3 Th
rangehood,

configuration of the fittings shall be such that the rangehogd can be connected to the proper §

(voltage, ph3

113.74 Fo
HSJO, S, SH

113.7.56 Th

than 48 inches (1.22 m), and shall be measured external to the appliance and include the

excluding th
the face of ti

plug.

113.7.6 A fangehood’intended for use with a detachable cord set shall have male pins th

Table 50.1
configuratior]

-connected rangehoods
ord-connected rangehood shall be limited to residential use only.

tord-connected rangehood shall be provided with a length of attached flexible

nall have such properties that it is at least equally serviceable for the application.
i shall be within the limits indicated in 113.7.5.

e flexible cord shall be rated for use at a voltage“not less than the rated v
and shall have an ampacity not less than the current rating of the rangehoo

se, and the like).

r cord-connected rangehoods, the cord type shall be one of the following: HS
, S0, SO0, ST, STO, STOO, SJ,8JO, SJOO, SJT, SJTO. or SJTOO.

e length of a rangehood cord'shall not be less than 18 inches (450 mm) and sha

e blades on the attachment plug. The length of a detachable cord set is to be m
e rangehood plug-to:the face of the attachment plug, excluding the blades on t

bf the_Standard for Attachment Plugs and Receptacles, UL 498. The ge
s of Wiring Devices — Dimensional Specifications, ANSI/NEMA WD 6-220, shall

1

cord and an
ordance with
The length of

pltage of the
. The blade
bupply source

. HSO, HSJ,

| not be more
fittings, while

asured from
e attachment

comply with
ral purpose
hot be used.

113.7.7  Th

L Nt . ter-ofthe-detachabl ! shat-rmate-wit

the male inlet

provided on the rangehood. The detachable cord set shall be shipped with the rangehood and shall
comply with the Standard for Cord Sets and Power-Supply Cords, UL 817.

113.7.8 The attachment plug of a power supply cord for a cord-connected rangehood shall be of the
grounding type.

113.79 A cord-connected rangehood rated 125 volts or 125/250 volts (3-wire) or less, and employing a
lamp- or element-holder of the Edison screw-shell type, or a single-pole switch or overcurrent-protective
device other than an automatic control without a marked "off" position shall have one terminal or lead
identified for the connection of the grounded conductor of the supply circuit. The terminal or lead so
identified shall be the one that is electrically connected to the screw shell of a lamp- or element-holder but
to which shall not be connected a single-pole switch or singie-pole overcurrent-protective device, other

than an auto

matic control without a marked “off" position.
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113.7.10 A flexible power supply cord for a cord-connected rangehood shall not be smaller than 18 AWG
(0.82 mm?).

113.7.11 A flexible power supply cord for a cord-connected rangehood shall vertically exit the top-most
horizontal surface of the rangehood. See Figure 113.1.

Figure 113.1
Rangehood with power supply cord exiting top-most horizontal surface

i
7
_ : \&

| _— Exhoust Duct

/

54274
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113.7.12 A cord-connected rangehood shall be tested in accordance with Section 41, Leakage Current
Test; Section 42, Continuity of Grounding Circuit Test; Section 54, Strain Relief Test; and Section 57, Push

Back Relief Test.

113.7.13 A knot shall not be employed to provide strain relief for cord-connected rangehoods.

113.8 Rangehood cord-connection kits

113.8.1 Arangehood cord-connection kit shall comply with the requirements in 113.8.2—-113.8.9.

113.8.2 For arangehood cord-connection kit, the cord type shall be one of the following: HS, HSO, HSJ,

HSJO, S, S
113.8.3 Afj
113.8.4 A}

113.85 A

U, OV, O1,010,010U0, 95J,9JU, O5JUU, 3J1,9J 10U, O SJTUU.
angehood cord-connection kit shall be provided with strain relief.
not shall notbe employed to provide strain relief for rangehood cord-=connection

rangehood cord-connection kit that is provided with strain\relief that com

component
installation

Connection

Exception N
and reliably

Exception N
installation is

113.8.6 All

Exception: S

kits.

ies with the

equirements in the Standard for Insulating Bushings, UL 635, shall be factory inftalled on the
cord and shpll comply with Section 54, Strain Relief Test, Section{57, Push Back Relief Jest, and the
t of 114.7.1. Any other means shall comply with\Section 54, Strain Religf Test, when
installed in gccordance with Section 117, Installation Instructions\for Rangehoods and Rangehood Cord-

its.

D. 1: The strain relief is not required to befactory installed when the strain relief
nstalled mechanically by means of commeon household tools such as pliers or sc

D. 2: The strain relief is not required to be factory installed when the tool(s) requi
provided with the rangehood cord-connection kit.

component parts of the rangehood cord-connection kit shall be provided with the

mall parts commonly available for the mounting of the rangehood and the ran,

connection Kit are not required:to be provided when the rangehood cord-connection kit instru

these parts f

113.8.7 As

pr mounting.

part of the investigation, a rangehood cord-connection kit shall be tested and tri

determine t
rangehood

i

t installation is feasible, that the instructions are detailed and correct, and that
rd=connection kit does not introduce a risk of fire or injury to persons. See 114.7

can be safely
fewdrivers.

red for proper

kit.

gehood cord-
Ctions specify

jpl-installed to
he use of the
1.

113.8.8 The identified (neutral) lead of the power supply cord for a rangehood cord-connection kit shall
be white, gray, or shall have three (3) continuous white stripes.

113.8.9 The cord-connection kit, when installed in accordance with the instructions, shall comply with
cord length requirements of 113.7.5.

113.9 Lightassemblies

113.9.1 An appliance intended for use in a cooking area and employing a light shall comply with the
applicable requirements of this standard and with the applicable requirements in the Standard for
Luminaires, UL 1598.
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113.10 Lamp containment barriers

113.10.1

A rangehood employing tungsten-halogen lamps as the light source shall be provided with a

lamp containment barrier that will contain major particles resulting from a ruptured lamp, unless:

a) The lamp manufacturer declares on the lamp package that the lamp is suitable for use in an

openl

uminaire; or

b) The luminaire is intended to be used with a lamp provided with an integral outer lamp envelope,
and the lamp manufacturer does not provide a caution requiring an additional lamp containment
barrier.

113.10.2 A
containment

rangehood employing a tungsten-halogen lamp that does not require an ad
barrier may be provided with a lamp containment barrier or shall be:

Hitional lamp

a) Marked with a caution, the maximum lamp wattage, and the typeAof “shielded lamp, in

accorflance with 116.9(a); or
b) Marked with a caution, the maximum lamp wattage, the type of ‘shielded lamp, §
replagement requirements in accordance with 116.9(b).
113.10.3 A |amp containment barrier shall be secured in position by'one of the following met
a) Mefhanical means that produces an interference fit;
b) Physical fit; or
c) Other similar means.
113.10.4 Oien holes in a lamp containment-barrier that are located at points where par|
ruptured lamp are likely to drop and rest or that-provide a direct line of sight to the filament fror
the luminaire|shall not permit the passage©fa 3.3 mm (0.130 in) diameter rod.
113.10.5 A|amp containment barrier shall be constructed of the following materials:
a) Cetamic;
b) Glgss in accordance with Clause 113.10.6;
c) Metal screen;
d) Metal having minimum thickness of 0.41 mm (0.016 in); or

nd the lamp

hods:

icles from a
h the outside

e) Polymeric material in compliance with Clause 113.10.7.

113.10.6 The part of a glass containment barrier where particles from a ruptured lamp are likely to drop

and rest shall
a)2.4
b) 3.0

have a minimum thickness of:
mm (0.095 in) for luminaires rated less than 100 W; and

mm (0.118 in) for luminaires rated for 100 W or more.

113.10.7 A polymeric lamp containment barrier, where particles from a ruptured lamp are likely to drop
and rest, shall comply with the lamp containment barrier melt-through test of 114.8, comply with the five-
inch flame test of the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL
746C or be molded of a material rated 5V.
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113.11 Tungsten-halogen lamp voltage incompatibility

113.11.1  The lampholder voltage for a luminaire employing a lamp with a lamp base configuration shown
in Table 113.1 shall be 30 V rms, 42.4 V peak, or less, regardless of the nominal luminaire input voltage.

113.11.2 The lampholder voltage for a luminaire employing a lamp with a lamp base configuration shown
in Table 113.2 shall be a nominal operating voltage of 120 V.

113.11.3 An adapter shall not be provided to convert a luminaire employing a lamp with a lamp base
configuration shown in Table 113.2 (for use at a nominal operating voltage of 120 V) to accommodate a
lamp with a lamp base configuration shown in Table 113.1 (for use at 30 V rms, 42.4 V peak, or less)
unless the agapterisprovided-with-an-integrat-isotated—step-down—transformer-or-voltage—converter.
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Tabte 113.1

Lamp base configuration, 30 Vrms, 42.4 V peak, or less

Description Lamp Bose Lamp Bose Physical Shope
Bipin C—C G4 T
4 mm (0.157 in) = D_ ;
Bipin[C=C GU4 3
4 mmn (0.157 in)
Bipin| C—C 5.3
5.3 mm (0.209 in) {3
Bipin| C—C GU5.3
5.3 nm (0.209 in) GX5.3

GY5.3
Bipin| C-C G6.35 —
6.35|mm (0.250 in) |GX6.35 d DY

GY6.35 T
Bipin| C—C ¢26.35
6.35 |mm (0.250 in)
Bipin| C-C GuU7
7 mgn (Q275 in)
Twist| ond Lock
Bipin C—C G8 —
8 mm (0.315 in) d DS
Single Contact BA15S
Bayonet <
Candelabra
Wedge W2.1 x 9.5d gj

Sm1384y
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Table 113.2

Lamp base configurations, 120 V nominal

Description Lomp Lamp Bose Physical Shope
Bose
Mini—Con Screw E11
Condelobro E12 (M]
Intermediate £17 (&Wj
Medium £26/24 (QN
Medium £26/50%39
Skirted (m]]:]:
Trilite £264d {m
Double—ended R7S Ej&
Double—ended RX7S @@
Bi—pin C—C G9 — |
9 mm (0.354 in)
= |
GZ10 Gu10
Bi-pin C—C GZ10
10 mm (0.394 in)
Twist ond lock GU10
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113.12 Glass rangehood surfaces

113.12.1 Edges of glass accessible during normal use or maintenance shall be seamed, swiped, fire-
polished, or similarly treated to eliminate sharpness.

113.12.2 Glass shall be reliably secured so that it cannot be readily displaced during normal use and
shall not be less than 0.115 inch (2.92 mm) thick.

113.12.3 With reference to 113.12.2, glass, having a dimension, including a diagonal, more than 12
inches (305 mm) shall be a nonshattering or tempered type:

a) T
Meth

b) Shall comply with the tempered glass impact test of 114.9.
113.13 Rangehoods with ceiling-mounted luminaire module

113.13.1  Fqgr a rangehood that is ceiling mounted and moves down toward-‘the cooking surface when in
use, and incltdes a luminaire that is ceiling mounted and does not move with the rangehood|a glass lens
or glass shafle that is intended for installation at 40 inches or higher above the cooking jsurface may
comply with the following requirements instead of 113.12.2 — 11342.3:

a) The glass shall comply with Mechanical Construction; Glass in the Standard for Luminaires, UL
1598,

Exception: Tempered glass having exposed atea greater than 3226 cm? (500 in® c4n have 2.92
mm (0. 115 inch) minimum thickness.

b) Unfempered glass shall comply with the Luminaires for Use Above Cooking Equipmient, Thermal
ShocK testin UL 1598; and

c) Instructions for mounting heigbt per 117.8.
113.14 Autpmatic starting device for rangehoods

113.14.1  An automatic starting device may be employed to start the product automatically. Tjhe contro! of
the product shall include’ameans to override the automatic operation.

Exception: Ah automatic starting device that operates to protect the product does not requirg an override
for that functipn. T

113.14.2 An automatic starting device that uses a CO detection method and emits an audible signal shall
comply with the Standard for Single and Multiple Station Carbon Monoxide Alarms, UL 2034.

Note: A device classified as a CO detector is one vrhich meetsthe scope of UL 2034.

113.14.3 An automatic starting device that uses a smoke detection method and emits an audible signal
shall comply with the Standard for Smoke Alarms, UL 217, or Standard for Smoke Detectors for Fire Alarm
Systems, UL 268.

Note: A device classified as a smoke detector is one which meets the scope of UL 217 or UL 268.

113.14.4 An automatic starting device shall not provide with a feature to detect the combustible gas and
vapor (e.g. natural gas, liquefied petroleum gas).
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114 Performance
114.1 General

114.1.1

A motor as specified in 113.1.1 shall be subjected to the grease-conditioning test specified in

114.3.1. A motor employing an insulation system that has moisture-absorption characteristics is to be

subjected to the tests specifiedin 114.4.1 and 114.5.1.

114.1.2 Any material with a moisture absorption value greater than 1.62 percent (see the
Polymeric Materials — Short Term Property Evaluations, UL 746A, the Standard for Polymeri

Standard for
¢ Materials —

Long Term Property Evaluatlons UL 7468 and the Standard for Ponmerlc Materlals — Use in Electrical

Equipment Gva
uninsulated
parts shall comply with the tests specified in 114.4.1 and 114.5.1.

114.1.3 When a motor is tested as specified in 114.3 — 114.5:

a) Th
acces

ere shall be no noticeable change or deterioration of the mator insulation w
sibility, mechanical strength, or the like;

b) Th
withs|
parts

ere shall be no dielectric breakdown or arc-over when/subjected to the diele
and test specified in 47.1, except that the potential.is'te be applied between cu
and aluminum foil wrapped tightly over the motorassembly; and

¢) The insulation resistance ofthe motor shall be ne less than 50,000 ohms between
interdonnecting dead metal parts. Charring or discoloration of the insulation is acce,
the insulation flakes or rubs off when rubbed with thumb or finger pressure.

114.2 Temperature test for rangehoods

114.2.1 Household rangehood fans shall;not reach a temperature at any point sufficiently
deterioration| of any materials used or to'exceed temperature rises specified in Table 46.1 w!
described in(114.2.2 — 114.2.4. For fans intended for use over an eye-level oven, see 46.2.

: - d-wires, between
ive parts of opposnte polanty, or between uninsulated live parts and dead or, grpunded metal

th respect to

ctric voltage-
frent-carrying

ive parts and
btable unless

nigh to cause
nen tested as

114.2.2 Household range-hood fans, intended for use over a built-in surface unit, or free-standing range,

shall be testpd with the specified (marked on nameplate) cooking unit, or shall be tested W
unit which has three 1250:W surface elements and one 2100 W surface element, as follows:

ith a cooking

the cooking

b) The test shall be conducted in the wooden alcove described in 114.2.3; and

¢) The cooking unit shall be operated under the conditions specified in 114.2.4.

114.2.3 The cooking unit referred to in 114.2.2 shall be located in an alcove formed by three surfaces of
9.5 mm (0.37 inch) fir plywood painted a dull black color and placed in a vettical position to comply with the

following:

a) One surface shall extend from the floor to a height of 1.8 m (5.9 feet) at the back of the range

and have a width atleast equal to that of the range;

b) One surface, on one side of the range, shall extend from the floor to a height of 1.8 m, and from

the back to but not beyond the front of the range;
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c) One surface, on one side of the range, shall extend from the floor to the top surface of the range,
and from the back to but not beyond the front of the range; and

d) All surfaces shall be spaced 12.5 mm (0.5 inch) from the vertical sides of the range body; or in
contact with projections on the range that extend 12.5 mm or more beyond the range body.

Exception: An alcove is not required when testing rangehoods which are only intended for instalfation
above a kitchen island’s cooking unit as specified in the manufacturer’s installation instructions.

114.2.4 The cooking unit referred to in 114.2.2 shall be operated under the following conditions:

a) Pans containing water placed on the surface heater elements shall:

b) Th
be us

c) Eac

setting for 15 minutes, and then turned to a position giving a temperature setting near

order

114.3 Greape conditioning

114.3.1 Thr
layer of lard
150°C (302°R

114.4 Oven

1) Be constructed of sheet steel at least 1.02 mm (0.04 inch) thick;

2) Have flat bottoms and vertical sides with radius of curvature at the junction
bottom not exceeding 9.5 mm (0.37 inch); and

3) Have a bottom plane surface diameter not less than the diameter of the acti
surface heater element on which the pan is placed and notimore than 25 mm (
than that diameter.

d at the start of the test to maintain the minimum depth without addition; and

h surface heater element switch shall be turned'to the position giving maximum

ko keep the water boiling, until constant temperatures are reached.

ee samples of a motor are-to be completely coated with a minimum 3.2-mm (1
bnd placed for 30 days in a-forced-draft air-circulating oven maintained at a te
). At the end of the conditioning, each sample shall comply with the requirement

and humidity conditioning

114.4.1 At
requirement
air-circulating
to be remove
and a tempe

of sides and

Ve part of the
inch) larger

depth of water shall be maintained at not less than 25mm in each pan; sufficient water shall

temperature
pst to half, in

8-inch) thick
mperature of
5in 114.1.3.

e end ofthe second conditioning cycle specified below, each sample shall co

specifiéd)in 114.1.3. Three samples of a motor shall be placed for 7 hours in 2

oven:maintained at a temperature of 100°C (212°F). At the end of 7 hours, the

d from' the oven and conditioned for 48 hours in air having a relative humidity of
0 Q 9) 1

>

114.5 Grease and humidity conditioning

114.5.1

ply with the
forced-draft
samples are
8 +2 percent

At the end of the conditioning period specified below. each sample shall comply with the

requirements specified in 114.1.3. Three samples of a motor are to be conditioned for 48 hours in air
having a relative humidity of 88 +2 percent at a temperature of 32.0 +2.0°C (89.6 +3.6°F). After the
humidity conditioning, each sample is to be subjected to the grease conditioning specified in 114.3.1.

114.5.2 A coil winding having insulating material that is affected by moisture shall have an insulation
resistance of not less than 50,000 ohms between current-carrying parts and interconnected noncurrent-
carrying parts after exposure for 48 hours to air having a relative humidity of 88 12 percent and a
temperature of 32 £2°C (90 £4°F). See 114.5.1.
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114.6 Tests forcord-connected rangehoods

114.6.1 Cord-connected rangehoods shall be tested in accordance with Section 41, Leakage Current
Test; Section 42, Continuity of Grounding Circuit Test; Section 54, Strain Relief Test; and Section 57, Push
Back Relief Test.

114.7 Tests for rangehood cord-connection kits

114.7 .1

A rangehood cord-connection kit is to be subjected to an installation testin which the kit is to be

assembled and installed in accordance with the manufacturer's instructions. The rangehood shall function
in the intended manner and shall comply with the tests in 114.7.2.

11472 A

instructions @and then tested in accordance with Section 41, Leakage Current Test; Section 4

of Grounding

114.8 Polymeric lamp containment barrier melt-through

1148.1 Th
sample shall

a) Be)

b) Be
abso

c) Be
instry

d) Be
the n

114.8.2 Th
preheated in
the oven an

Ik

rangehood cord-connection kit shall be installed in accordance with the \f

Circuit Test; Section 54, Strain Relief Test; and Section 57, Push Back Relief Te

ee test samples of the polymeric containment barrier shall be subjected to the t

rectangular and have a minimum dimension of 150‘mm (6 in) on each side;

bent cotton of a nominal 6 mm (0.25 in) thickness;

oriented as it would be with the rangehood installed in accordance with i
ctions; and

preheated to and maintained at'the maximum barrier operating temperature req
brmal temperature test.

ee quartz arc tube segments shall be chosen in accordance with Table 114.1
an oven to 1100 °C.for at least 15 min. Each arc tube segment shall then be r

from a rupt
perpendicul

11483 Th

red lamp arc tube are likely to drop and rest, with the longitudinal axis of
r to the planie-of the barrier.

e cottonuindicator located below the barrier sample shall not be ignited as result 0

anufacturer's
}2. Continuity
5t.

pst. Each test

supported on its outer edges, 300 mm (12 in)-above a surface covered by a layer of dry

s installation

torded during

and shall be
emoved from

d. within 2 s, placed on the thinnest part of each lamp containment barrier, where particles

the cylinder

f this test.

Table 114.1
Quartz arc tube test segments

Lamp wattage Outside diameter Wall thickness Weight
mm {in) mm {in) g {oz)
150 or less 13.3-14.7 (0.524 - 0.579) 0.95-1.05 (0.037 —0.041) 0.57-0.63 (0.020 -0.022)
15110 400 20.56-22.7 (0.807 - 0.894) 1.18-127 (0.046 —0.050) 1.05-1.16 (0.037 -0.041)
>400 24.5-271 (0.965- 1.067) 1.80-2.00 (0.071 -0.079) 3.80-4.20 (0.134 -0.142)

114.9 Glass impacttest

114.9.1 A test specimen of tempered glass shall be broken by impact to determine the acceptability of
the ternper of the glass.
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114.9.2 The test shall be conducted at 25 + 5°C (77 t 9°F).
114.9.3 The specimen shall be weighed, and the weight of 10 in? (65 cm?) shall be calculated.

1149.4 The lower surface of the tempered glass specimen shall be covered with adhesive tape to retain
the particles when the specimen breaks.

114.9.5 The glass shall be placed on a flat surface and shattered with a center punch at a point 1.18 in
(30 mm) from the midpoint on the edge of the glass toward the center. The edge shall be defined as the
longest dimension on an irregular shape. When shattered, the glass shall completely dice into particles.

1149.6 Thg—t0targe acK-free pa 2 Al be weighed together w 10 avoid further
fracture. The total weight shall be less than the calculated weight of 10 in? (65 cm?) 61 the original
specimen.

115 Rating|for Cord-Connected Rangehoods

115.1 The maximum ampere rating for a cord-connected rangehood shallsnot'be more than $0 percent of
the rating of the branch circuit to which the rangehood is intended to be connected. For example, the rating
shall not be more than 7.5 amperes for a 15-ampere branch circuit, or’10 amperes for a 20-anjpere branch
circuit.

Exception: Where the rangehood is marked to indicate connection to an individual (dedicated) branch
circuit, the maximum ampere rating shall not be more than 80 percent of the branch circuit rating based on
Section 210-8, Rating. of the National Electrical Code, ANSI/NFPA 70. See 116.5.

116 Marking

116.1 A fan for use in cooking areas shall be provided with a permanent marking, in capital letters not
less than 4.76 mm (3/16 inch) high for an €ye-level fan and 6.35 mm (1/4 inch) high for all other fans. The
marking shall be located so that itis réadily visible after the fan has been installed as intendgd, and shall
call attention fo:

a) The need for frequent cleaning of all grease from the fan and from all other grease-laden
surfages;

b) The need forfrequent removal and cleaning of any filter unit provided; and

c) Theg need\1o exercise care when using cleaning agents or detergents.

116.2 A fan complying wi € requirements o -3.3(D] shall be marked where readily visible during
and after installation of the fan with the word "CAUTION" and the following or the equivalent: “To Reduce
The Risk Of Injury To Persons, Install Fan So That The Blade Is At Least 2.1 Meters (7 Feet) Above The
Floor."

116.3 A cord-connected rangehood and a rangehood cord-connection kit shall be plainly marked with the
word "WARNING" and the following or the equivalent: "To provide protection against electric shock,
connect to properly grounded outlets only.” This marking is not prohibited from being in the form of a non-
permanent cord tag.

116.4 A rangehood cord-connection kit shall be marked with the manufacturer’s name and a distinctive
catalog number, or equivalent identification.
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117.4 The installation instructions for a cord-connected rangehood and a rangehood cord-connection kit
shall include the following. The word "WARNING" shall be in upper case letters.

"GROUNDING INSTRUCTIONS
This appliance must be grounded. In the event of an electrical short circuit, grounding reduces the risk of
electric shock by providing an escape wire for the electric current. This appliance is equipped with a cord
having a grounding wire with a grounding plug. The plug must be plugged into an outlet that is properly
installed and grounded.

WARNING - Improper grounding can result in a risk of electric shock.

Consult a qualified electrician if the grounding instructions are not completely understood; orff doubt exists

as to whethdr the appliance is properly grounded.

Do not use an extension cord. If the power supply cord is too short, have a qualified electri

Lian install an

outlet neart

1175 The

e appliance."

installation instructions and packaging of a rangehood cord-connection kit shall include a

statement cgnsisting of the word "CAUTION" and the following or equivalent wording:

“To Reducq The Risk Of Fire And Electric Shock, This Rangehood Cord-Connection Kit Sho
Only With The Rangehood Models'Listed Below:

[Brand Name]: Models
[Brand Name]: Models

1176 The fangehood installation instructions shall include the following or equivalent:

"Use only wfith rangehood cord-connection kits that have been investigated and found accep

with this model rangehood."

117 .7 The |nstallation instructions for a fan intended for use in cooking areas shall include,
those items {hat apply to.these products in 83.1 — 83.9 and the requirements specified in 83.
word "WARNING" and the following statement verbatim: "TO REDUCE THE RISK OF FIRE
METAL DUCITWORK."

117.8 For fangehood luminaires per 113.13.1, the installation instructions of the luminaire

uld Be Used

table for use

in addition to
| 0, the signal
. USE ONLY

portion shall

include a stalementindicating
part of the lens or glass shade.

118 Safety Instructions

118.1 The important safety instructions for a fan intended for use in cooking areas sha

d the bottom

Il include the

following statements verbatim and in the order shown regarding the means for reducing the risk of a range

top grease fire:

WARNING - TO REDUCE THE RISK OF A RANGE TOP GREASE FIRE:

a) Never leave surface units unattended at high settings. Boilovers cause smoking and greasy

spillovers that may ignite. Heat oils slowly on low or medium settings.
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b) Always turn hood ON when cooking at high heat or when flambeing food (i.e. Crepes Suzette,
Cherries Jubilee, Peppercorn Beef Flambe’).

c) Clean ventilating fans frequently. Grease should not be allowed to accumulate on fan or filter.

d) Use proper pan size. Always use cookware appropriate for the size of the surface element.

118.2 The important safety instructions for a fan intended for use in cooking areas, in addition to those
mentioned in 118.1, shall include the following statements verbatim and in the order shown regarding the
steps to be taken in the event of a range top grease fire:

WARNING - TO REDUCE THE RISK OF INJURY TO PERSONS IN THE EVENT OF A RANGE
TOP OttOWING™:

a) SMOTHER FLAMES with a close-fitting lid, cookie sheet, or metal tray, then tum off the burner.
BE CAREFUL TO PREVENT BURNS. If the flames do not go out immediatelys EVACUATE AND
CALL[THE FIRE DEPARTMENT.

b) NEVER PICK UP A FLAMING PAN — You may be burned.
¢) DOINOT USE WATER, including wet dishcloths or towels — a violent steam explosiop will result.
d) Us¢ an extinguisher ONLY if;
1) Youknow you have a Class ABC extinguisher,"and you already know how toloperate it.
2) The fire is small and contained in the areaiwhere it started.
3) The fire department is being called.

4) You can fight the fire with yourback to an exit.

® Based on "Kilchen Firesafety Tips" published by NFPA.

DAMP LOCATION FANS FOR USE IN-COOKING AREAS

119 Generdl

119.1 In addition to the“applicable requirements in Part 1 of this Standard, a fan that is intended for use
in a damp log
167.3.

19.2 A da
electrical connection to the power supply.

120 Marking

120.1 A fan that complies with the requirements in Section 119 and that is intended for use in a damp
location cooking area shall be marked where visible during installation with the following or equivalent:
"Suitable for use in damp locations when installed in a GFCI protected branch circuit.”

121 Instructions

121.1 When user servicing or cleaning operations are anticipated, the instructions shall indicate that the
electrical supply source be disconnected prior to the beginning of any such servicing or cleaning
operation.
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121.2 A damp location fan shall not be provided with any information either on the carton or with the
appliance that implies or depicts a wet location use.

RANGEHOOD/REMOTE BLOWERS FOR USE IN COOKING AREAS
122 General

122.1 In addition to the applicable requirements in Part 1 of this Standard, a roof mounted remote blower
thatis intended for use with a rangehood shall comply with the requirements in Sections 48, 114.1 — 114.5,
165 —167.3, 178, and 179A.

1222 In ammnmmmmmwmed remote
blower that is intended for use with a rangehood shall comply with 114.1 — 114.5, and Sections 178 and
179A.

123 Construction

123.1 A remote blower switch shall have a voltage, current, and horsepower rating not [ess than the
maximum recommended remote blower rating.

123.2 A remote blower solid state speed control or appliance control shall have a voltage¢ and current

rating not legs than the maximum recommended remote blower rating.

124 Perfoymance

124.1 The

temperature test for rangehoods for useiwith a remote blower is to be conductg

remote blower. Blower control circuitry, such as‘solid state speed controls and switche

energized at

125 Marking

125.1 The
and the max

125.2 The
the risk of fir

maximum blower ratings.

rangehood shall be marked to indicate the combined electrical input rating of th
mum recommended-remote blower rating.

rangehood shall be marked with the word "CAUTION" and the following wordin

hood. See Manual Enclosed."

1253 The

d without the
s, should be

e rangehood

p: "To reduce

e, install oply'with integral and remote blowers that are recommended for installation with this

remote blower assembly shall be marked "To Complete This Remote Blowe

Assembly M
126

126.1

usStBe Purchased Separa[ely. See Hood Manual 1o Determine SUI[aBIlI[y.

Installation Instructions

r, The Hood

The installation instructions for a rangehood intended for use with remote or integral blowers shall

include the word "CAUTION" followed by the following or equivalent wording: "To Reduce The Risk Of Fire
And Electric Shock, Install This Rangehood Only With Remote Blower Models Rated Maximum(® (Current
and/or Horsepower) Or Integral Blowers Manufactured by (Manufacturer's Name), Model(s) (Name of
Appliance).” Note: @ Maximum recommended remote blower rating.

Exception: If the rangehood is not recommended for use with integral blowers, the instruction can be
amended to state: "CAUTION" followed by the following or equivalent wording: "To Reduce The Risk Of
Fire And Electric Shock, Instalt This Rangehood Only With Remote Blower Models Rated Maximum?
(Current and/or Horsepower).*
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VENTILATING-HOOD-FAN SHELVES
127 General

127.1 In addition to the applicable requirements in Part 1 of this Standard, a ventilating-hood-fan shelf
shall comply with the requirements in Sections 128 — 132.

128 Construction

128.1 A single grounding type convenience receptacle intended for a microwave oven shall be provided
on a ventilating-hood-fan shelf. The receptacle shall be mounted on a vertical surface, a horizontal surface
above the m{crowave oven, or another area not susceptible 1o spiffsandaccumutation of moisture and
food matter. [The receptacle shall be located where itis unlikely to be used when the microyvave oven is
unplugged.

Exception: A
duplex recep
See 132.5.

convenience receptacle is not required when the installation instructions inglicate that a

acle is to be installed near the ventilating-hood-fan shelf for connection of a micr

128.2 Whe
circuit for a

the electrical rating of a ventilating-hood-fan shelf exceéds 16 amperes, th
icrowave oven shall have overcurrent protection ratéd not more than 20 ampe

as part of the shelf to protect the microwave oven and the receptacle. The overcurrent prote
of a type acc¢ptable for branch circuit protection.

128.3 A motor or power transformer in a ventilating-hood-fan shelf rated at more than 16 a
be protected|against short circuit and ground fault by.‘an overcurrent device rated to protect
power transformer in accordance with the National, Electrical Code, ANSI/NFPA 70. Such a de

provided as

part of the shelf unless it is détermined that equivalent or better, lower (¢

overcurrent grotection is obtained from the branch circuit overcurrent protective device throu

shelf is suppl

d.

128.4 When a ventilating-hood-fan shelf includes a receptacle or a lampholder circuit, th

include a cird|
Exception: S
in accordanc]
less.

128.5 Each

uit breaker or fuse rated not more than 20 amperes to protect each of those circu

ich a circuit breaker or fuse is not required when the ventilating-hood-fan shelf
e with the National Electrical Code, ANSI/NFPA 70. to a branch circuit rated 2(

circuit breaker, fuse, or other overcurrent protection device in 128.3 and 128

pwave oven.

e receptacle
res provided
ttion shall be

mperes shall
the motor or
vice shall be
urrent rated
ph which the

e shelf shall
ts.

fs connected
amperes or

4 shall be a

type accepta

128.6 A motor having an inherent thermal protector that complies with the requirements for such devices
complies with the requirements in 128.3 when the installed ventilating-hood-fan shelf is connected in
series with a branch-circuit overcurrent protective device of the same type and has a current rating no
more than that used during the tests on the motor protector combination.

128.7 An overcurrent protective device installed in a ventilating-hood-fan shelf shall not be connected in
a grounded conductor unless the device opens all the supply conductors simultaneously.


https://ulnorm.com/api/?name=UL 507 2024.pdf

AUGUST 22, 2024 uLso7 173

129 Performance
129.1 Ventilating-hood-fan shelf temperature test
129.1.1 General

129.1.1.1 A ventilating-hood-fan shelf intended for use with a microwave oven shall not reach a
temperature at any point sufficiently high to cause a risk of fire, to cause deterioration of any material used,
or to exceed the temperature rises specified in Table 46.1 when tested with the ventilating-hood-fan shelf
installed above a range as described in 129.1.1.2 — 129.1.5.2. In addition, each microwave oven specified
in the shelf markrng shall not exceed the temperature rrse I|m|ts specrfred in the Standard for Microwave
Cooking Appliances v ‘ my accordance
with the appljcable temperature test requurements in UL 923.

129.1.1.2 A ventilating-hood-fan shelf and microwave oven are to be mounted together in accordance
with the manufacturer’s instructions above at least one of (or any combination of) the followin$:

a) The standard test gas range described in 129.1.3.1 — 129.1.3.5.

b) The standard test electric range described in 129.1.4.1 — 129.1.4.7.

129.1.1.3 The markings on the shelf determine whichcof the three options specified inl 129.1.1.2 is
chosen, as well as the width of the range heat source. When a standard range is chosen, the| shelf is to be
tested over the widest range recommended. When the widest recommended range is wider than the shelf,
the shelf is glso to be tested over a range of the same width as the shelf. Testing above the |standard test
gas range of a specified width qualifies a ventilating-hood-fan shelf for use above any electfic, as well as
gas, range of that width without the need for further testing.

129.1.1.4 The test installation is to be as described in 129.1.2.1 — 129.1.2.3. The test is to be conducted
in each of the applicable conditions specified in 129.1.1.5 (a) — (e). Wall temperatures surrounding the gas
or electric rapge are not required:to'be measured. All tests are to be continued until constant temperatures
are attained,

129.1.1.5 The test is to be conducted in each of the following applicable conditions:

a) Microwave-oven, all range surface units, and the oven operating. The oven is to|be set in the
bake made with the center of the oven maintained at an average temperature of 246°C (475°F).

b) Microwave oven not operating, range surface units not operating, and the oven operating in the
self-clean mode.

c) The conditions specified in (a) and (b) with the ventilating-hood-fan shelf operating and not
operating.

Exception: The testis not required to be repeated with the fan not operating when:

1) The user cannot tum the fan "off” while the receptacle remains energized because of an
automatic temperature control;

2) The automatic temperature control withstands 100,000 cycles of intended operation
without impaired performance while making and breaking the maximum rated current at
rated voltage: and
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3) The control complies with the calibration requirements in the Standard for Automatic
Electrical Controls — Part 1: General Requirements, UL 607 30-1, and/or the applicable Part
2 standard from the UL 607 30 series.

d) The conditions specified in (a) and (b) for each intended speed of the ventilating-hood-fan shelf.

e) The conditions specified in (a) and (b) in the duct position and ductless position when the fan is
intended for such operation.

129.1.2 Test installation

129.1.2.1 The panels for the test enclosure and simulated cabinets described in 129.1.2.2 and Figure
129.1 are to [consist of a single thickness of 9.52 mm (3/8 inch) plywood or other material pf equivalent
thermal condpctivity. The inside surfaces of the enclosure and outside surfaces of the cabingts are to be
painted dull Hlack.
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Figure 129.1

Test enclosure for ventilating-hood-fan shelf over counter level range

53120

1. Building baci wall
2. Top building gabinet
3. Control pane
4. Cooking surface
5. Building side wall
6.0ven
7. Building side hvall
8. Ventilating-hood-fan shelf

9. Upper side cabinet®
10. Lower side cabinet®

® Panels 9 and 10 are not normally used at the same time since the hood fan shelf width matches the range width. Panel 9 is to be
used when the shelf width is less than the range width. Pane! 10 is to be used when the shelf is more than the range width.
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129.1.2.2 The walls of the enclosure are to extend at least to the top of the top building cabinet, and are
to project at least 304.80 mm (12 inches) in front of the installed range or shelf. The enclosure is to be
firmly assembled with 90 degree angles between the back and the side walls. The walls of the enclosure
are to be located as close to the assembly as construction permits — a sliding fit. The side walls then are to
be adjusted at the front until contact is established between the test enclosure and the front edges of the
assembly at its widest point. See Figure 129.1.

129.1.2.3 The ventilating-hood-fan shelf and range are to be installed in contact with the back wall with
the shelf at the shelf manufacturer’s minimum recommended height above the range top. A top building
structure or cabinet is to be installed immediately above the ventilating-hood-fan shelf, or at the minimum
clearance recommended by the ventllatlng hood fan shelf manufacturer to a cabinet, soffit, or the like. The

8 ha srde waIIs of

shelf width, and lower side cabinets are to be installed on each side of thie range to fill the spaces between
the range sigles, 3 . i binets are to

129.1.3 Stpndard test gas range

have surface
r hour) when
s burners. A

129.1.3.1 The standard test gas range to be used is to'have a self-cleaning oven and is to
burners rated 2.93 kW (10,000 Btu per hour) each and a broiler rated 4.10 kW (14,000 Btu p
supplied with natural gas. A range 762 mm (30 inches) or less in width is to have four surfag
914.40-mm (36- inch) wide range is to have five surface burners as described in Figure 129.4.
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Figure 129.2

Five-burner standard gas range (top view) (all dimensions nominal)

914.40 mm

(367)
165.10 mm 45720 mm

l ] 6-172") | (18")
I ? |

273 05 mm m
(10-3/4") ")

546.10 mm ‘ R @
(21-1/27) i |

|
O @

152.43 mm
(67)
1
\114.30 mm_{4-1/2") DIAMETER
i OPENINGS-IN COOKTOP ?
+ FRONT OF RANGE
S3121A NOTE - 63.5 mm*(2-1/2") DIAMETER GAS ELEMENTS

129.1.3.2 A stove plate is to be placed on,each of the two front surface bumers when a fivelburner range
is used. When a four burner range is used,sthe front burner having the highest burner output s to be used.
A pan of water is to cover each of the remaining surface burners.

129.1.3.3 The stove plate in129.1.3.2 is to be circular, cast-iron or steel, 190.50 mm (7-[/2 inches) in
diameter, and is to weigh approximately 1.36 kg (3 pounds). The plate is to be flat, but may|be ribbed on
one side to grevent warping,.and itis to be free from rust and other foreign material.

129.1.3.4 The pans mentioned in 129.1.3.2 are to be of aluminum and are to have approxinpately vertical
sides. The dfameterof the bottom plane surface of each pan is to be 190.5 mm (7-1/2 inches

129.1.3.5 I to resultin a
temperature of 246°C (475°F) at the center of the top surface of the stove plate. The control for each
surface burner covered with a pan of water is to be ad justed at 888.68 W (3032 Btus per hour).

129.1.4 Standard test electric range

129.1.4.1 When a 762-mm (30-inch) wide or less standard test electric range is to be used, itis to have a
self-cleaning oven and four surface elements. When a 914.40-mm (36-inch) wide standard test electric
range is to be used, it is to have a self-cleaning oven, four surface elements, and a griddle.

129.1.42 The surface units are to consist of two, 152.40-mm (6-inch) diameter, 1200-watt minimum
elements; two, 203.20-mm (8-inch) diameter, 2000-watt minimum elements; and, if applicable, a griddle.
All elements are to be controlled by a cycling type control.
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129.1.43 A stove plate as described in 129.1.3.3, except that it is to be 266.70 mm (10-1/2 inches) in
diameter and 3.18 kg (7 pounds) in weight, is to be placed on the front 2000 watt element. A pan of water
is to be placed on each of the remaining elements. The pans are to be of aluminum and are to have
approximately vertical sides. The diameter of the bottom plane surface of each pan is to be no less than
the maximum diameter of the active part of the surface unit on which the pan is used, but no more than
254 mm (1 inch) larger than that diameter.

129.1.4.4 A control for the 2000 watt element covered with a stove plate is to be adjusted to result in a
temperature of 246°C (475°F) at the center of the top surface of the stove plate. An automatic or cycling
type control is to be set so that the average temperature at the center of the top surface of the stove plate
is 246°C. When a control having a definite number of settings cannot be set to resuit in this average

temperature, #WMMWMMW& so that the
temperature at the center of the top surface of the stove plate is 246°C.

129.1.45 The griddle of the 914.40-mm (36-inch) range is to be operated with its control s¢t so that the
temperature at the center of the griddle plate is closest to, but not less than, 246°C-(475°F).

129.1.46 The control for each 1200-watt element is to be set so that the average power|input is 650
watts. The control for the 2000-watt element on which a pan of water is. placed is to be set so that the
average power input is 833 watts.

129.1.4.7 The broil element is to be rated 3400 watts.
129.1.5 Specific range

129.1.5.1 When a ventilating-hood-fan shelf is intended for use with a specific electric range or ranges,
the range or [ranges are to be operated as specified in the Standard for Household Electric| Ranges, UL
858.

129.1.5.2 When a ventilating-hood-fan shelf is intended for use with a specific gas range of ranges, the
range or ranges are to be operated-using the stove plates and pans of water noted in[ 129.1.3.2 -
129.1.3.4. THe control for the surfaceburner covered with a stove plate is to be adjusted {o result in a
temperature pf 246°C (475°F) at_the center of the top surface of the stove plate. The contro! for each
burner coverg¢d with a pan of water is to be adjusted so that the power input to the bumer is nqt less than:

a) 50 percent of rated power input for a burner rated 1200.54 W (4096 Btu per hour) or|less; or

b) 40Q watts plus*1/6 of the power rating of the bumer in watts.

129.2 Strelrgth of mounting test

129.2.1 During the test described in 129.2.2, the support brackets, hangers, and the like, for a
ventilating-hood-fan shelf intended to support a microwave oven shall not deform, crack, break, bend, or
the like, to the extent that a ventilating-hood-fan sheif or microwave oven would fall, and the shelf shall not
pull out from the mounting surface.

129.22 The complete shelf unit is to be mounted in accordance with the manufacturer's instructions,
using the brackets, hangers, and the like, that are provided with the shelf as shipped. A weight equal to
four times the weight of the heaviest specified microwave oven is to be placed on the shelf for 1 hour. The
weight is to be distributed evenly over the surface of the shelf provided for the microwave oven, with the
center of gravity located directly above the center of the shelf surface provided for the microwave.

129.2.3 When specific wall constructions are described in the manufacturer's installation instructions, the
ventilating-hood-fan sheif is to be tested with each construction.
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129.2.4 When no construction is described or when the construction described does not represent

expected wall constructions, then the test shall be conducted with wall constraints as follows:

a) A 9.5-mm (3/8-inch) thick trade size gypsum dry wall fastened to trade size 2 by

4 inch wood

studs spaced on 406.40-mm (16-inch) centers is to be used as the suppoit surface. The hardware
is to be applied as specified in the instructions, and the mounting screws are to be positioned
between the studs and secured into the gypsum dry wall. An adjustable product is to be adjusted to
the position that gives the maximum projection from the wall. When the manufacturer’s installation

instructions indicate the mounting screws are to be secured into wood studs:

1) A shelf less than 812.80 mm (32 inches) wide is to be mounted on one side to a wood

stud and on the other side to the dry wall, even when the instructions

recommend

[~ securement 10 (WO Studs.

2) A shelf at least 812.80 mm (32 inches) wide is to be mounted to a Wwood
side.

12.7-mm (1/2-inch) thick trade size gypsum dry wall fastened to trade size 2 by
spaced on 609.60 mm (24 inch) centers is to be used as the support surface. ]

en the studs and secured into the gypsum dry wall. An adjustable product is to i
the ppsition that gives the maximum projection from the wall:\When the manufacture
instryctions indicate the mounting screws are to be secured.into wood studs, then a

stud on each

4 inch wood
'he hardware

be applied as specified in the instructions, and the mounting.screws are to lbe positioned

e adjusted to
's installation
shelf is to be

mourjted on the lightest side to a wood stud and on.:the other side to the diy wall, even if the

instryctions recommend securement to two studs.

129.3 Tipaver test

129.3.1 A rhicrowave oven installed as intendedon a ventilating-hood-fan shelf shall not tip
the specified| horizontal position during the testdescribed in 129.3.2.

129.3.2 With a 23 kg (50 pound) weight-attached to the outer edge of the open door of t
oven, the dgor is to be opened to the/position that causes the greatest tendency to tip t
weightis to he maintained for 1 hour.

130 Ratings

or move from

:Le microwave

e oven. The

he maximum
ntended for a

130.1 The |current_rating of a ventilating-hood-fan shelf shall include the rating of t
acceptable microwave’oven load for the single receptacle provided as part of the shelf and i
microwave gven,

131 Marking

131.1 A ventilating-hood-fan shelf intended for use with a microwave oven shall be marked

, in a location

visible during installation of the microwave oven, with the following words or the equivalent, as applicable,
"For use only with (manufacturer's name) (model number or numbers) microwave oven or ovens.” The

marking also shall be included on the shipping carton.

1312 A ventilating-hood-fan shelf intended for use only with a specific gas or electric range or ranges
shall be marked in a location visible during installation with the following words or the equivalent, as
applicable, "For use only with (manufacturer's name) (mode! number or numbers) gas/electric range or

ranges." The marking shall also be included on the shipping carton.

131.3 When a ventilating-hood-fan shelf is not intended for use only with a specific manufacturer’s model
range, it shall be marked to indicate the maximum width of the range over which it is intended to be used.
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When the shelf is intended to be used only with an electric range, it shall be marked with the following
words or the equivalent, "Not for installation above gas cooking equipment.” When the shelf is intended to
be used above a gas or electric range, it shall be marked with the following words or the equivalent, as
applicable, " Suitable for use above gas or electric cooking equipment.” All markings shall be located so as
to be visible during installation.

132 Installation Instructions

132.1 The installation instructions for a ventilating-hood-fan shelf intended for use with a microwave
oven shall include the following or the equivalent. as applicable, "For use only with (manufacturer's name)
(modelnumber or numbers) microwave oven or ovens."

132.2 The installation instructions for a ventilating-hood fan shelf intended for use only\w|
gas or electiic range shall include the following or the equivalent, as applicable, "FoOr, Usg
's name) (model number or numbers) gas/electric range or ranges.”

132.3 The ipstallation instructions for a ventilating-hood fan shelf not intended’for use only

th a specific
only above

with specific

manufactureffs model ranges shall indicate the maximum width of the range above which it i
be used. When the shelf is intended to be used only above an elec¢tric’range, the foll

5 intended to
wing or the

equivalent shall be included, "Not for installation above gas cooking-equipment.” WhenTthe shelf is
intended to be used above a gas or electric range, the following words.or the equivalent shall|be included,
"Suitable for installation above gas or electric cooking equipment<

132.4 Ventilating-hood-fan shelf installation instructions “shall include the minimum rgcommended

installation clearances between the ventilating-hood-fan.shelf and:
a) A cpok surface; and

b) A tgp cabinet, soffit, or the like.

convenience
accordance with the Exception to 128.1 shall indicate that a duplex receptacle is to be
the ventilating-hood-fan.shelf for connection of a microwave oven.

132.5 The installation instructions for.a ‘ventilating-hood-fan shelf that does not employ a
receptacle in
installed nea

RECREATIONAL VEHICLE FANS

133 General

)

-

133.1 Thes
vehicles in ad

requirements cover ventilating fans intended for permanent installation in| recreational

cordance with Article 551 of the National Electrical Code, ANSI/NFPA 70.

133.2 These requirements cover portable ventilating fans and portable ventilating fan/light combinations
for use in recreational vehicles.

133.3 A recreational vehicle fan rated 120 volts shall comply with the applicable requirements of Part 1 of
this Standard. Requirements in Sections 134 — 137 for fans rated 24 volts or less supplement and amend
the applicable requirements in Part 1.

133.4 A recreational vehicle fan intended for use in a cooking area shall additionally comply with the
requirements of Sections 112 — 116 of this standard.

133.5 Portable ventilating fan/light combinations shall comply with the applicable requirements of this
standard and also with the applicable requirements in the Standard for Low-Voltage Lighting Fixtures for
Use in Recreational Vehicles, UL 234.
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134 Const

1341 Mea

134.1.1

ruction

ns of mounting

Test, 135.6.1 - 135.6 4.

An acceptable means for permanent mounting shall be provided as determined by the Vibration

134.1.2 A mounting means other than bolts or screws shall be investigated to determine whether it is
acceptable for the purpose. Keyhole slots for mounting screws may be provided when there is at least one

round hole o

134.2 Diffysersandfenses

134.21

13422 A
or current-c.

134.3 Sup
134.3.1 Wi
1343.2 Th
134.33 Wi

134.34 Th
the like withd

f appropriate size for accommodation of a permanent mounting screw.

A diffuser or lens of a recreational vehicle fan shall be of a material specifiedin 113

iffuser, lens, or decorative part shall be securely positioned away from contact
rrying part.

bly connections — 24 volts or less

e leads shall be provided for connection to the sourge of supply.
E wire shall not be smaller than 18 AWG (0.82 ram?).

re leads shall also comply with the requirements in 14.4.9.

e terminals or pigtail leads shall be.accessible for inspections through an acce
ut having to disassemble the fan.(ther than to remove a lens, diffuser, grill, or th

134.4 Wiring

13441 Wi
with respect

134.4.2

Th
not be less :F

(3/64 inch) t

1344.3 Ea

re shall be stranded_copper of an ampacity acceptable for the application whe
to the conditions in 19.3.

rmoplasticsinsulation on wires and rubber insulation on wires having a saturat
an 0.76-mm (0.030 inch) thick; neoprene insulation on wires shall be not less
ick.

ch.lead to an adjustable lampholder shall be of stranded wire and shall be of su

3.5.

vith any lamp

ss cover and
le like.

n considered

pd braid shall
than 1.2 mm

Ch length that

adjustment of the lampholder does not transmit stress or cause damage to the lead or connection.

134.5 Elec

134.5.1
lamp base in

trical components

tended, and shall be marked in accordance with 137.2.

Alampholder may be a single- or double-contact bayonet-base or other type acceptable for the

134.5.2 A motor shall be provided with overload protection in accordance with one of the following:

a) Thermal protection complying with the applicable requirements in the Standard for Thermally
Protected Motors. UL 1004-3.

Exception: A motor that has the impeller driven directly from its shaft need comply only with the
requirements for protection during locked-rotor conditions.
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b) Impedance protection complying with the requirements in the Standard for Impedance Protected
Motors, UL 1004-2. A fan in which the motor is subjected to conditions such as restricted
ventilation, proximity to extermal source of heat, and the like, may require an additional
investigation.

134.5.3 When a multispeed motor is provided with protection in accordance with the requirements in
134.5.2, the protection shall function acceptably to accomplish the intended result in each setting of the
speed-contro! device.

134.5.4 With reference to 134.5.2, the protection shall comply with the requirements for the voltage
rating marked on the motor (in series with the thermal protector during the short circuit test specified in the

Standard for
lessthan tha

134.5.5 Wh

this section, and when the protection with which the fan is provided upon installation does n

protect the m
provided as f

13456 As
134.5.8.

13457 As

a)Ac

b) If n|
during

Exception: A
intended use

13458 A {
than 14 volts

Exception: A
a tungsten lo

135 Perfor

lswitch of 24-volts or less marked with the voltage rating "125 VT" is acceptable f]
bd in a.dc circuit when the current rating of the switch is not less than the load comtrolled.

specified in 137.1 and Table 137.1.

en a multispeed motor is not provided with protection in accordance with the reg

otor for one or more settings of the speed-control device, protection at each se
art of the fan.

witch of 24 volts or less shall have current and voltage ratings in accordance with

witch of 24 volts or less used to control an incandescent lamp load shall have;

pt rated for a tungsten filament load; a-current rating at least 10 times the currg
the Input Test.

switch of 24 volts or less that has been investigated and found to be accep

is not required to comply with the current rating requirements in (a) and (b).

dc.

mance

shall be not

uirements in
bt function to
ting shall be

134.5.7 and

Lrrent rating for a tungsten filament load equalto or greater than the current measured during
the Input Testdescribedin 135.1.1; or

nt measured

table for the

witch of 24 volts or.léess in a fan intended for nominal 12 volt dc use shall be rated not less

or controfling

135.1

135.1.1

Input test — 24 volts or less

The current input of a recreational vehicle fan shall be not more than 110 percent of rated value

when the appliance is operated under conditions of intended service and with the fan connected to a

supply circuit

of rated voltage in accordance with Table 135.1.
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Table 135.1
Test potential (dc volts) to be applied
Nominal circuit voltage Voltage during input and temperature tests
6 7
12 14
24 28

135.2 Normal temperature test — 24 volts or less

135.2.1 When-tested—ir '
Table 135.1,|a recreational vehicle fan shall comp

ctior emperatire—test—and-with-the-test voltages of
ly with the temperature rises specified in Table 46.1.

135.2.2 A fan is to be mounted to a ceiling or wall as intended by constructionorlin acqordance with

manufacture
severe posi

marked for a
mounted in that ceiling or wall in accordance with the manufacturer's installation instructions.

on with respect to the enclosure and other parts of the appliance. However|

's literature, as illustrated in Figure 135.1. If movement is possible, the fan is to e in the most

if the fan is

specific ceiling or wall mount structure different from that illustrated in Figure 135.1, itis to be
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Figure 135.1
Test ceiling
SUPPLY u:Aos—\ o
Y 1
(@) 1.219 m
(48%)
1.219 m
(487)
421424
Materials:

A = Fiberboard. .35 mm (1/4 inch) thick.

B = Fiberglass

C = Airspace. 12.7 mm (1/2 inch).
O = Aluminum sheet, 0.508 mm (0.020'inch) thick.

Notes:

1. Supdly connections.to be made by tvvo 14 AWG (2.1 mm?) leads. rated for at least 90°C (194°F). routed
insulatipn and front'pane! lo supply connection hole.

2.1t maly be'necessary to cul appropriate size mounting hole for ceiling-mounted exhaustfans or wall fans.

ermal insulation, 50.8 mm (2:inches) thick.

etvseen thermal
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135.3 Dielectric voltage-withstand test— 24 volts or less

135.3.1 While in a heated condition, a recreational vehicle fan shall withstand for 1 minute without
breakdown the application of a potential starting at zero and gradually increased to 500 volts direct current
or 355 volts at 60 hertz and maintained at that level for 1 minute. The increase in applied potential is to be
at a substantially uniform rate as rapid as is consistent with correct indication of its value by a voltmeter.

135.4 Abnormal operation test — 24 volts or less

135.4.1 The Normal Temperature Test, 135.2.1 and 135.2.2, shall be repeated with each of the test
voltages as specified in Table 135.2, for 7 hours.

135.4.2 Following this test, the recreational vehicle fan shall comply with the Dielé¢tric Voltage-
Withstand Test, 135.3.1, and there shall be no indication of emission of flame or molten metal and no
distortion of {he material.

Table 135.2
Test voltage for abnormal operation test direct current

Rated voltage Minimum testvoltage Maximum test vpitage
6 5.25 7.75
12 10.5 15.5
24 21.0 31.0

135.5 Rairntest—24 volts or less
135.5.1 A tecreational vehicle fan of the type)specified in 48.1.1 shall be tested as specified in Section
48, Water Spray Tests. If the fanis to be operated during this test, the test voltages shall be ih accordance
with Table 135.1.

135.6 Vibration test— 24 volts or less

135.6.1 A fan and its mounting means shall withstand vibration without mechanical br¢akdown that
impairs its infended operation. The blower shall operate in its intended manner before and after the test.

135.6.2 The fan_is.to’be secured to the vibration machine test fixture in its intended operating position in
accordance with.the manufacturer’s installation instructions.

135.6.3 The fan is to be subjected to vibration in the horizontal, vertical, and lateral axis orientation for 4
hours in each axis at the resonant frequency of the sample. The resonant frequency is to be determined
while varying the frequency from 0 to 60 hertz. The peak-to-peak amplitude is to be 0.508 £0.003 mm
(0.020 £0.001 inch). When two or more resonant conditions are found., the total test time is to be divided to
permit testing at each resonant condition providing no test is maintained for less than 1 hour. When no
resonant frequency is determined, the sample is to be tested at 55 hertz.

135.6.4 For these tests, peak-to-peak amplitude is defined as the maximum displacement of sinusoidal
motion - total table displacement. Resonant frequency is defined as the maximum magnification of the
applied vibration.
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136 Manufacturing and Production Tests
136.1 Dielectric voltage-withstand test — 24 volts or less

136.1.1 As a routine production-line test, a recreational vehicle fan shall withstand an applied potential of
500 volts direct current or 355 volts at 60 hertz for 1 minute or 600 volts direct current or 425 volts at 60
hertz for 1 second without electrical breakdown. The potential is to be applied between live- and dead-
metal parts. The test is to be conducted as specified in 76.3 — 76.7.

137 Marking

137.1 A reqreationatvehicte famshattbe marked to-indicate the maximunm fusing permittey that should

not exceed tHe ampacity of the copper conductors in accordance with Table 137.1.

Table 137.1
Ampacity of conductors
Wire size
AWG (mm?)* Ampacity Wire type
18({0.82) or less 6 Stranded only
16 {1.3) 8 Stranded onl
14(2.1) 15 Stranded onl
12(3.3) 20 Stranded onl
? Minimum wirg size used in a fan.

137.2 The lamp trade number designation applicable to a low-voltage circuit (24 volts or Igss) shall be
marked at a point where visible during relamping, in paint-stenciled, self-adhesive label, dig¢-stamped or
indelibly stamped capital lettering at least 1,59 mm (1/16 inch) high adjacent toeach lampholder. The lamp
number designation shall be expressedin the blank space in the following wording which ghall include
"CAUTION" Bnd the following or_équivalent: "To Reduce The Risk Of Fire, Use Lamp| Trade Size

FANS FOR AGRICULTURAL BUILDINGS
138 General

138.1 A fanintended for use in a barn, a poultry house, a dairy barn, and the like, as specified in Article
547 of the hmmmmmmhremems in

Part 1 of this Standard and Sections 139 — 141. Also see 5.1.

139 Construction

139.1 An arcing part shall be enclosed in a corrosion-resistant enclosure having no openings and
complying with the applicable outdoor use requirements specified in Section 166.

139.2 A totally enclosed motor described in 2.3.19 shall be used in a fan intended to be installed in the
locations mentioned in 138.1.

139.3 Where flexibility of interconnecting wiring is required for the application, such as to permit fan
adjustment, the wiring shall be installed in liquid-tight flexible metal or non-metallic conduit terminated with
liquid-tight flexible meta! or non-metallic conduit fittings.
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139.4 A power supply cord shall be of the three-conductor hard usage type, minimum SJ or SJT. When
the fan is intended to be used outdoors, the power supply cord shall be type SJW or SJTW.

139.5 An equipment-grounding terminal shall be provided. See 35.2.2.
140 Performance

140.1 The temperatures on an exposed surface shall not exceed a 60°C (140°F) rise in a 25°C (77°F)
ambient temperature.

141 Marking

1411 A fall intended to be used in a location mentioned in 138.1 shall be marked "For Use in Agricultural
Buildings," of with an equivalent statement.

1412 A cejling-suspended agricultural fan that complies with 90.3.1 shall be marked with the following or
equivalent: "Po Not Use An Extension Cord With This Fan."”

141.3 A fan intended for use outdoors as specified in 139.4 shall be marked "Outdoor Use".
CEILING INSERT FAN/LIGHT COMBINATIONS

142 Generpl

1421 Thege requirements cover two types of ceiling insert fan/light combinations, each referred to as a
"unit" in Seclions 142 — 146. These units, investigated and identified for installation in a cavity where they
directly contact thermal insulation, include:

a) Athermally protected Type IC ceiling insert fan/light combination; and

b) Anl inherently protected Type IC ceiling insert fan/light combination constructed such that, even
without a thermal protector, thé unit limits temperatures at points in contact with ingulation when
overlamped in a manner«equivalent to that of a thermally protected unit. Additionally, this unit does
not depend on the fan. motor to meet temperature limits.

142.2 A cejling insert fanflight combination shall comply with the applicable requirements inf Part 1 of this
Standard, the requiremients of Section 178 — 179A, and with the applicable requirements in Sections 143 -
146.

143 Construction

143.1 A thermally protected Type IC unit shall be provided with thermal protection that cycles the lamp
circuit. The protector shall comply with the requirements for devices rated for control of incandescent
lamps, as specified in the Standard for Automatic Electrical Controls — Part 1: General Requirements, UL
60730-1, and/or the applicable Part 2 standard from the UL 60730 series.

143.2 A unit that relies on the fan motor for cooling during the Normal Temperature Test described in
144.1.1 - 144.1.11 shall have one of the following features:

a) A thermostat as described in 143.3; or

b) The fan and light factory-wired in parallel such that the connections are inaccessible during
inspection and when making field wiring connections.
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143.3 An automatic-reset overtemperature-protective device that is provided on a thermally protected
Type IC unit to cycle the fan motor on and off, to regulate the temperatures during the Normal Temperature
Test, shall comply with the Standard for Automatic Electrical Controls — Part 1; General Requirements, UL
60730-1, and/or the applicable Part 2 standard from the UL 60730 series, including the 100,000 cycle
Endurance Test.

144 Performance
1441 Normal temperature test

144 .11 Aceiling msert fan/llght comblnatlon is to be tested at the voltage descrlbed in 46 1.10 and with
: ' :  test is to be
est is to be

conducted wijth the unit installed in a box filled W|th msulatton specmed in 144 1.6. The
conducted af an ambient temperature of 25 £5°C (77 £9°F). The temperatures attained\shall not exceed

the values specified in Table 46.1.

144.1.2 Duing the test, a thermal protective device connected in the light circuit shall not cycle

(nuisance trig

14413 Ac
inch) thick fir

). (See 143.2.)

biling insert fan/light combination is to be mounted in a rectangular box built of 1
plywood, (a) —

D 7-mm (1/2-

(d) grade. The plywood test box is to iave dimensions such tha{ each wallis

br incidental
led unit. The
ling is to be
adjustable to

216 mm (8-1/2 inches) from the nearest point of the recessed housing, junction box,

projection of the unit and the top edge of each wall is 216 mni:above the height of the insta
top of the bgx is to be open. The thickness of the surfaceof the box representing a ce
increased as|necessary for a unit thatis intended for thicker ceilings than 12.7 mm or that is
accommodatg different ceiling thicknesses.

Note: 216 mm (§-1/2 inches) of insulation is equivalent o a tola) thermal resistance of R32.

14414 AN
recommende

bottom of the
the exhaust g

ole is to be provided in the side of the box to permit an exhaust duct or hos¢ of the size
d in the installation instructions to exit the box. The hose is to be installed pprallel to the
test box and is to be justlong enough to reach through the hole. There are to bg no bends in
uct or hose.

5ed housing,
e screen or
ation and to

144.1.5 When a screen orishield is provided so that insulation does not contact the reces
the plywood [test box is to\be spaced 216 mm (8-1/2 inches) from the screen or shield.
shield is to Qe rigidly attached, and of sufficient strength to support the field-installed insu
withstand nofmal handling without reduction of intended spacings.

Exception: The.screen or shield is to be removed when it is not attached in a permanent mapner such as
with rivets. weldings, or a means that requires the use of tools.

144 1.6 The interior space between the plywood box and the exterior surface of the recessed housing is
to be filled with loose fill cellulosic insulation or a combination of loose fill cellulosic insulation and rigid
polystyrene insulation as specified in 144.1.6A. Loose fill cellulosic insulation is to be rated, conditioned,
and placed as specified in 144.1.7 — 144.1.10. Rigid polystyrene insulation is to be specified and installed
as specified in 144.1.12,

144 1.6A When using a combination of loose fill cellulosic insulation and rigid polystyrene insulation, the
distance between the recessed housing and rigid polystyrene insulation shall be a minimum of 50.8 mm (2
inches). The rigid polystyrene insulation shall be the same height as the box walls and shall be installed
lining the box walls with no gaps. The distance between the recessed housing and rigid polystyrene
insulation shall be filled with loose fill cellulosic insulation. The top of the recessed housing is to be
covered in loose fill cellulosic insulation only. The addition of the total thermal resistance of loose fill
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cellulosic insulation plus the total thermal resistance of the rigid polystyrene is equal to or greater than
specified in 144.1.3.

144 1.7 The cellulosic insulation is to be rated for a thermal resistance of 3.75 — 3.85 R with a
conditioned density of 32.04 —40.05 kg/m® (2.0 — 2.5 pounds per cubic foot).

144.1.8 The insulation is to be conditioned through a blowing or vacuum machine before being placed
around the test fixture. The blowing or vacuum machine is to condition the insulation to the density
specified in 144.1.7.

allow it to fall
by a blowing
placed inthe

144.1.9 Insulation that has been conditioned through a blowing machine can be blown to
into the testrbe rd-the—unit-or-into—a—storage—container—Fhe—instati ittonec
machine intq a storage container or by the vacuum machine into a storage container is to be
test box aroynd the unit by hand or scoop in a manner to minimize packing or settling.

144.1.10 The insulation is to be placed into the space between the test box and_ unit in a unjform manner
such that all preas surrounding the mounting brackets, incidental projections, and'the like, ar¢ free of large
air pockets gr cavities. Small cavities such as 12.7-mm (1/2-inch) high spaces’between the |brackets and
the test box are not required to be filed other than through natural filing as a result df placing the

insulation ar

144111 T
a)Fa

b)Fa

bund the area.

ne test is to be conducted under each of the following/conditions:

hon—Lighton

h off—Lighton

Exception: T combination

constructed

he test is to be conducted only in the~Fan on — Light on condition for a fan/lighi
n accordance with 143.2(b).

144 .1.12 Rigid polystyrene insulation shall be polystyrene and contain no films, coatings, additives with a
minimum thitkness of 25.4mm (1 inch).)Each sheet shall be cut and fitted in to the test box sp to minimize
air gaps betyveen sheets and joints without compacting the sheet. No adhesives shall be uged to secure
the insulation. See Figure 144 .0:

Figure 144.0

Insulation Box Configuration

= Rigid Insulation

— Cellulose Insutation

S

vExhaust Duct
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1442 Abnormal operation tests
14421 Inherently protected — overlamping

144.2.1.1 An inherently protected unit connected to a supply as described in 144.1.1 and installed as
described in 144.1.3 - 144.1.10 is to be operated with the largest type and wattage lamp that will
physically fit into the unit with the trim and diffuser installed and positioned as intended. The test is to be
conducted in the "fan off-light on" condition. The temperatures attained on parts of the unit in contact with
combustible materials (for example, insulation, the test box, and unit support surfaces) after 7-1/2 hours of
operation shall not exceed 90°C (194°F).

)24 pinbase

Exception: This-requiremer rot-8 1s—having-a
lampholder apd provided with markings relevant to self-ballasted

lamp use.
144.2.2 Thermally protected —overlamping

144221 Athermally protected unit is to be connected to a supply as described in 144.1.1 pnd installed
as described|in 144.1.3 — 144.1.10.

Exception: This requirement does not apply to fans having a fluorescent or LED, ANSI GU24 pinbase
lampholder and provided with markings relevant to self-ballasted lamp use.

14422.2 Thefanis to be operated with alamp as specified.inTable 144.1.

Table 144.1
Lamp wattage to be used for overlamping test conditions

Lamptype - medium base

Arbitrary (Type A)
Rated lamp Test lamp
Witts Size Watts SiZe
A19 60 A1
A19 75 A1
A19 100 A1
190 A19 150 Agi
140 A21 200 A
200 A23 300 PS?5
300 PS25 N/A NA
Type R reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
30 R20 50 R20
50 R20 75 R30
50 R30 75 R30
75 R30 100 R30
100 R30 150 R40

Table 144.1 Continued on NextPage
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Table 144.1 Continued

75 R40 150 R40
150 R40 300 R40
300 R40 NA N/A
Type BR reflector lamps
Rated lamp Testlamp
Watts Type Watts Type
40 BR30 45 BR30
45 BR30 60 BR30
50 BR30 65 B8R30
bS5 BR30 75 BR30
5 BR30 85 BR30
5 BR30 80 B8R40
b5 BR40 75 BR40
5 BR40 85 B8R40
5 BR40 30 B8R40
b0 BR40 120 BR40
10 BR40 150 B8R40
150 BR40 200 BR40
200 BR40 300 BR40
300 BR40 NA N{A
Type ER réeflectorlamps
Rated lamp Testlamp
Whtts Type Watts Type
0 ER30 75 ER30
5 ER30 150 ER30
150 ER30 NFA N{A
Type PAR reflector lamps
Rated\lamp Testlamp
WFtts Type Watts Type
65 PAR38 75 PAR39
5 PAR38 85 PAR38
85 PAR3Y 150 RA ‘38
100 PAR38 150 PAR38
150 PAR38 250 PAR38
250 PAR38 NFA N/A
Type PAR tungsten-halogen reflector lamps
Rated lamp Testlamp
Watts Type Watts Type
40 PAR16 60 PAR16
60 PAR16 75 PAR38
50 PAR20 75 PAR30L

Table 144.1 Continued on Next Page
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Table 144.1 Continued
60 PAR30S 75 PAR38
50 PAR30L 75 PAR30L
75 PAR30L 90 PAR38
45 PAR38 60 PAR38
60 PAR38 75 PAR38
75 PAR38 90 PAR38
30 PAR38 100 PAR38
100 PAR38 120 PAR38
120 PAR38 NA A
144.2.2.3 Al fan rated for lamps that are not included in Table 144.1 is to be testedwith 4 lamp of the

same type used in the normal temperature test that is the next higher common lamp, rating.

144.2.24 T
accommodat

144.2.25 F
overlamping {

144.2.26 F
separately fq
remainder of

144.2.27 T
thermostat to
motor out of ¢

144.2.28 T
example, ins

those specifi¢d in 144.2.2.9.

144.2.29 The supply voltage is to be adjusted to cause the lamp to operate at rated lamp

unitis to be

a) If

tempdratures attained on parts of the unit in contact with combustible materiais (

br a fan that includes a relamp marking allowing mofe)than one lamp type to

pr a fan that includes multiple lampholders, “the overlamping test shall b

the lampholders shall use bulbs of the rated wattage.
he test is to be conducted in the “fan off-light on" condition. For those units prq

he circuit.

he temperatures attained on parts of the unit in contact with combustible n

est is to be conducted separately for each lamp typedescribed within the markin

r each lampholder. One lampholder at . a time, shall use the prescribed te

cycle the fan motor on and off as:described in 143.3, the test is to be conducteq

lation, the test boxsand unit support surfaces) after 7-1/2 hours of operation shg

erated-until the thermal protector trips as follows:

e.thermal protector operates within 3 hours, the lamp in the unit is to de-g

insula

tion, the test box, and the unit surfaces) shall not exceed 160°C (320°F).

b
3
3

he test is not required to be conducted if the lamp size and“type cannot e physically
bd in the lamp compartment with the trim and diffuser installeéd and positioned as

intended.

be used, the
0.

conducted
t lamp; the

vided with a
with the fan

haterials (for

Il not exceed

vattage. The

nergize and
or example,

b) If the thermal protector does not operate within 3 hours to de-energize the lamp in the unit, the
unit is to continue to operate until the thermal protector operates or for a total of 7-1/2 hours from
the start of the test, whichever occurs first. During this time the temperatures attained on parts of
the unit in contact with combustible materials shall not exceed 90°C (194°F). If the thermal
protector does not operate, the test is then to be reconducted with successively higher lamp
wattages (unless the lamp size and type cannot be physically accommodated in the lamp
compartment, thus ending the test) as specified in Table 144.1 until the protector operates as

descri

bed in (a).
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144.2.3 Mislamping test

144.2.3.1 A thermally protected unit is to be connected to a supply as described in 144.1.1, installed as
described in 144.1.3 — 144.1.10, and tested as described in 144.2.3.2 — 144.2.3.8. See Figure 144.2.

Exception: This requirement does not apply to fans having a fluorescent or LED. ANSI GU24 pinbase
lampholder and provided with markings relevant to self-ballasted lamp use.
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Figure 144.2
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Defeat
Thermal
Protector

l

Increase supply voltage
to 5 V greater than
required for rated lamp

waltage
i
Operate for
15 minutes
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y by5V

Temperatum ‘
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temperatures

+20°62

No

Y

Record
voltage

 J

Reconnect
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Protector
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recorded voitage ‘
and operate as

originally tested
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144.2.32 A fan marked for use with a reflector-type lamp shall be tested with a Type A lamp of the same
wattage. If the same wattage Type A lamp is not available, use the next higher wattage for Type A lamps
as shown in Table 144.1.

144.2.3.3 For a fan that has more than one lamp, the mislamping test shall be conducted separately for
each lamp. One lampholder at a time, shall use the prescribed test lamp; the remainder of the lampholders
shall use bulbs of the rated wattage.

144.2.3.4 The testis to be conducted in the "fan off-light on" condition. For those units provided with a
thermostat to cycle the fan motor on and off as described in 143.3. the test is to be conducted in the fan off
— light on condition (with the thermostat permitted to cycle the fan) and then repeated with the fan motor
out of the circuit

144235 e test shall be continued until:
a) The thermal protector trips:
b) The temperature limits are exceeded as defined by 144.2.3.6; or

¢) 7.5|h has elapsed.

144.2.3.6 Iffthe thermal protector does not open in 3 h and the temperatures on the far} suifaces in
contact with thermal insulation and the points of support are morethan 90°C, but less than 207C above the
temperature§ measured on these same points during the normal temperature test, the test procedure in
144.2 3.7 shall be performed.

14423.7 rform the following test procedure on_a:\fan that complies with 144.2.3.6 afteq the fan has
reached thermal stabilization:

a) Defeat the thermal protector;

b) Indrease the supply voltage'to5 V above that required to make the lamp opefate at rated
wattage;

rate the fan and-measure the temperature of points of the fan in contact with thermal
insulation and points of support after 15 min;

d) If the temperatures measured are less than 20°C above the temperature measured at that point
during the normal temperature test, return to the point in the procedure described in [b) and raise
the supply veoltage another 5 V; and

e) When.any of the temperatures measured in (c) exceed the temperature measured at that point
during the normal temperature test by 20°C:

1) Record the supply voltage;

2) De-energize the fan and let it cool to room ambient temperature;

3) Reconnect the thermal protector;

4) Connect the fan to a supply adjusted to the voltage recorded in (1) and let it operate; and

5) Apply Clauses 144.2.3.5 and 144.2.3.8.

144.2.3.8 Testresults shall be acceptable if the thermal protector:
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a) Operates within 3 h and the temperature of any part of the fan in contact with thermal insulation
or the test box does not exceed 160°C;

b) Does not operate within 3 h, the test is continued for 7.5 h, and the temperature of any part of the
fan in contact with thermal insulation or the test box does not exceed 90°C; or

c) Does not operate within 3 h and then complies with (a) or (b) after being subjected to the test of
144.2.3.7.

144.2.4 Thermally protected — defeated fan motor

144.24 1
during the N

144242
144.1.3-14

The tests described in 144.2.4.2 — 144.2 4 4 apply to units that rely on the fan motor for cooling

brmal Temperature Test specified in 144.1.1 — 144.1.11.

'he unit is to be connected to a supply as described in 144.1.1 and installed as
4.1.10 except that the fan motor is to be taken out of the circuit.

144243 1
within 3 hou|
contact with
exceed 160°
144244 1
144.1. The

he unit is to be operated at the marked lamp wattage. The thermal protector
Fs, the lamp in the unit shall de-energize, and temperatures ‘attained on parts

C (320°F).

described in

shall operate
of the unit in

combustible materiais (for example, insulation, the test box)“and the unit surfages) shall not

The unit is then to be operated according to the underlamping test procedure outi
st is to be conducted at successively lower lamp wattages (Table 144.2) un

following conditions are met when using a lower than rated’wattage lamp:

a)T

contgct with combustible materials do not exceed 90°C (194°F).

b) The thermal protector does not opérate and temperatures attained on parts of the

with ¢

Exception: When the protector operates at the rated lamp wattage before the housing

temperature

ned in Figure
til one of the

thermal protector operates within 3 hours and temperatures attained on parts| of the unit in

ombustible materials do not exceed 90°C (194°F) after a test duration of 7-1/2 h

5 exceed 90°C in

Init in contact

urs.

and support

144.2.4.3, the underlamping procedure is not required to be copducted.
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Figure 144.1

Flow chart for underlamping test procedure
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Table 144.2
Lamp wattage to be used for underlamping test conditions
Arbitrary (Type A)*
Lamp Testlamp
Rating Size Wattage Size
200 A23 150 A21
150 A21 100 A19
100 A19 75 A19
75 A19 60 A19
0 A19 40 AllS
0 A19 -
8 Whenother than a Type Alamp is provided, the testlamp shall be as specified for the overlamping test fot recessgd fixtures in
the Standard{prLuminaires, UL 1598, except the rated and testlamps are to be taken in reverse orcer.
144.2.5 Locked rotor
144.251 ceiling insert fanflight combination, inherently protected- or-thermally protected,|connected to

a supply as
locked-rotor

ondition with the light on and with a lamp of the maximum rated wattage marke

escribed in 144.1.1 and installed as described in 144713 — 144.1.10 is to be operated in the

d on the unit.

There shall be no emission of flame or molten metal after’\7-1/2 hours of operation. Al impedance-
protected m¢tor shall also comply with the locked-rotor temperature requirements specified irf 50.5.

145 Marking

145.1 A Type IC unit that complies with the requirements in 144.1.1 — 144.2.1.1 and 144.2.5.1 shall be
marked whefe visible during and after installation "TYPE IC — INHERENTLY PROTECTED.”

145.2 A Type IC unit that complies with.the requirements in 144.1.1 — 144.1.11 and 144.2.2|1 — 144 .2.5.1
shall be marked where visible during and after installation "TYPE IC - THERMALLY PROTEGTED."

145.3 A thermally protected Type IC unit shall be marked at a point where visible duri
“NOTICE - Blinking light may.indicate: (improper lamp wattage or type, fan malfunction, or o
causing ovefheating).” Conditions which result in the light blinking shall be stated in place
provided in pgarentheses.

145.4 A thermally protected Type IC unit provided with the device described in 143.3 to

ng relamping
her condition
bf the phrase

cycle the fan

motor on and off to requlate the temperatures during the Normal Temperature Test shall be

marked at a

point where visible during relamping "NOTICE - Fan is intended to cycle when the light is on,” or

equivalent wording.

145.5 A ceiling insert fan/light combination shall be marked where readily visible during relamping with

"CAUTION - RISK OF FIRE" and the following or equivalent wording: "For Usage Other

Than Tub or

Shower: Type MAX __ W.or MAX __ W LAMP(S)" The marked watts shall be no greater
than the lamp wattage used in the normal temperature test described in Section 144. The use of the

expressions in parentheses in the marking is optional.

Exception: When the fan is not intended to be usedin a tub or shower area, the marking “For
Than Tub or Shower" is not required.

Usage Other
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146 Operating and Installation Instructions

146.1 A ceiling insert fan/light combination with an automatic-reset overtemperature device as specified
in 143.3 shall be provided with instructions that indicate that the fan is intended to cycle on and off to
maintain normal operating temperatures.

SWAG-MOUNTED CEILING-SUSPENDED FANS
147 General

147.1 A portable fan intended for suspension from the ceiling by a down rod and provided with a metal
chain and af| uirements in
Part 1 of this [Standard, the requirements of Sections 89 — 93, and with the requirements in 'Sections 148 —
150. When there is conflict between the requirements in Sections 148 — 150 and those inp Part 1 and
Sections 89 1 93, the requirements in Sections 148 — 150 shall apply to a swag fan.,

148 Construction

148.1  The tptal length of chain shall be not less than 3.05 m (10 feet) nor.more than 6.1 m (R0 feet), and
shall not sup;rort the fan.

148.2 The Weight of a fan with any intended combination of accessories installed shall not gxceed 23 kg
(50 pounds).

148.3 The 23-kg (50-pound) weight limitation referred\to in 148.2 shall be determined ag specified in
148 4 for fang or accessories that are intended to support objects other than the fan or accesspry.

148.4 With reference to the weight specification in 148.3, a fan or fan accessory that is prgvided with a
bowi, a shelf] or a hook intended for the support of any object that is not part of the fan or fgn accessory
itself shall bg¢ investigated to determine (the total possible weight of the installed fan, acgessory, and
anticipated ddditional loading. It is Aot possible to specify the conditions of possible Iqading of all
constructiong; however, the most severe conditions of anticipated use and abuse shall be considered — for
example, a bpwil is to be filled to capacity with dry sand and additionally filled with water.

148.5 The flexible powerssupply cord of the fan shall:
a) Extend notless than 0.305 m (1 foot) or more than 0.91 m (3 feet) beyond the end of the chain;
b) Be hot:smaller than 18 AWG (0.82 mm?);

fans by the

maximum temperature achieved during the Temperature Test, Sectlon 46; and

d) Be:
1) Type SPT-1 and provided with a separate jacket of nylon or the equivalent; or

2) Type SPT-2 or heavier cord.

148.6 When a metallic fan housing serves as the enclosure for internal wiring and splices, such wiring
and splices shall be provided with supplementary insulation, rated for the temperature involved, or means
shall be provided that keep the wiring from contacting the metal housing.

Exception: This requirement does not apply to a fan provided with a cord employing an equipment-
grounding conductor.
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148.7 The supplementary insulation mentioned in 148.6 may consist of woven-glass tape, close-fitting
woven-glass sleeving, insulating tape or tubing not less than 0.25 mm (0.01 inch) thick.

148.8 Flexible cord that has had the outer jacket removed is regarded as internal wiring and is to be
judged under the requirements in 148.6.

148.9 When a lampholder is provided, it shall have a body of insulating material.

Exception: This requirement does not apply to a fan provided with a cord employing an equipment-
grounding conductor.

DNolde provided w < pple O UD

mE 2 2 b fitting in an
opening in the body wall, the inner end of the nipple or tube shall not extend inwardbeypnd the inner
surface of the lampholder body.

148.11 Polymeric insulating material used to separate dead metal parts of a lampholder or switch from a
metal fan holising or chain support shall be acceptable for the temperature involved. An insulating material
other than pglymeric shall be investigated for the acceptability for the application.

148.12 Th¢ minimum spacings through air or over the surface between the dead mefal parts of a
lampholder ¢r a switch and the metal of the fan housing or the chain support shall be notlesg than 1.2 mm
(3/64 inch), except that a through-cord switch having exposed déad metal parts shall be logated at least
38.1 mm (1-1/2 inches) from any part of the chain or metal fan‘housing.

Exception: A through-cord switch having exposed dead metal parts may be located less than 38.1 mm
from the metal of the fan housing or chain support.when the fan is provided with a cord employing an
equipment-grounding conductor.
148.13 A siwag-mounted ceiling-suspended‘fan shall include an equipment grounding condlictor.

Exception: A swag-mounted fan is not required to include an equipment grounding conductor|when the fan
is marked ag specified in 149.1 and the installation instructions comply with 150.2.

149 Marking

149.1 A swag-mounted fan that is not grounded shall be marked to indicate that it is not to e installed in
a bathroom ¢r kitchen.

150 Instal1ation Instructions

150.1 Installation instructions shall be provided with each fan and shall include the following:
a) Clear instructions for the use of hardware provided;

b) A statement that installation shall be on a joist and shall not be on a radiant-heating ceiling, nor
accomplished by means of a toggle bolt; and

c) A caution that hooks should engage the chain only and not the electric cord.

150.2 Installation instructions for a swag-mounted fan that is not grounded shall warn against mounting
in a bathroom or kitchen. See 149.1.
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151 Swag Kits

151.1 A fan to be used with a swag kit, and the swag kit, shall comply with the requirements in 147.1 —
150.1 and 151.2 — 151.6.

151.2 When strain relief is provided by the manufacturer, it shall be factory installed. Any other means
such as tying a knot in a cord shall comply with the requirements specified in 151.4 and Section 54, Strain
Relief Test.

151.3 All component parts of the swag kit shall be provided with the kit.

Exception Ng- ' OITINK ' X the swag kit
are not req red o be provided when instructions for intended mountmg that refer to\stch paits are
furnished in dccordance wvith 150.1.

Exception N¢. 2: Parts such as a ceiling canopy that are provided and shipped with the fan are not
required to b¢ provided with the swag kit.

1514 As part of the investigation, a kit shall be tested and trial-installed\to determine that |nstallation is
feasible, that|the instructions are detailed and correct, and that the use of the kit does not intfoduce a risk
of fire or injurl to persons.

151.5 Each|splice enclosure contained in the kit shall comply'with the applicable enclosure jequirements
specified in Jection 7, Frame and Enclosure.

151.6 A swgg kit shall be marked to include the name of the manufacturer and the model number of the
fan that is to be used with the swag kit.

152 Through-Cord In-Line Speed Controllers
152.1 Gendral

152.1.1 Anjin-line speed controller provided with a ceiling-suspended cord-connected fan shall comply
with the applicable requirements in Part 1 of the Standard. Sections 83 — 93, and the fequirements

specified in 152.2.1 — 1524.2. The combination shall comply with the applicable requirementp in Part 1 of
the Standard|and Sections 89 — 93.

152.2 Construction

152.2.1 A controller sha provi with an enclosure that complies wi requirements for Frame
and Enclosure, Section 7.

162.2.2 A controller shall be provided with an enclosure that has a mounting means consisting of a
separate mounting bracket, an exposed ring hanger, or concealed keyhole slots for mounting on the wall.
The mounting means shall comply with the following:

a) A mounting bracket shall not contain any wiring or project more than 12.7 mm (1/2 inch) from the
wall. A mounting bracket and the enclosure shall be constructed so that the speed controller cannot
readily be permanently mounted to the mounting bracket or mounted directly to the wall without the
use of the bracket.

b) An exposed ring hanger shall have a diameter of at least 12.7 mm (1/2 inch).
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c) Concealed keyhole slots shall be located so that supporting screws and the like cannot damage
the insulation on wiring or contact uninsulated live parts of the speed controller.

152.2.3 The controller shall be provided with the mounting means — such as brackets and screws —
required to mount the controller in place as intended. Hardware shall be provided to route the cord
connected between the controller and the fan along wall and ceiling surfaces. Such hardware shall:

a) Be non-metallic;
b) Be packaged with the controller; and

c) Notencircle the cord.

Surfaces of the hardware that contact the installed cord shall be smooth.

152.2.4 A ¢ontroller shall be rated for the load it controls. All internal current-carrying pafts (switches,
choke caoils, polid state circuits, and the like) shall comply with the requirements forthose conponents.

152.25 A ¢ontroller shall be provided with a 1.5 — 3.05 m (5 — 10 foot) length of power-supgply cord. The
power-supply cord and the wiring from the controller to the fan shall be, Type SP-2 or heayier, 18 AWG
(0.82 mm?) gr larger, and shall have a 4.6 —6.1 m (15 — 20 foot) lengtfy.

152.2.6 Strain relief shall be provided for the power-supply.cord where it enters the con]'r]oller and for
both ends of the wiring from the controller to the fan. The completed installation shall comply with the
requirements$ for Strain Relief in Section 54.

152.2.7 The material of a controller part (such as_an enclosure, frame, or guard), the breaiage of which
results in afrisk of injury to persons, shall haveé”properties that meet the demand of ¢xpected use
conditions.

152.2.8 The requirement in 152.2.7.-applies to those portions of a part adjacent to moving parts
determined tp involve a risk of injury to_persons.

152.3 Perfprmance

152.3.1 Afler a controllerpart as specified in 152.2.7 is subjected to the applicable impact test described
in 152.3.2-152.3.4:

a) The controller shall not be damaged so as to introduce a risk of injury;

b) Pdrs-of the controller capable of causing electric shack or risk of injury to persons shall not be
exposed to unintentional contact, as determined by application of the accessibility probes as
specified in the accessibility of live partrequirements in Section 10;

¢) The controller shall remain intact with all parts in their original position; and

d) The controller shall comply with the Dielectric Voltage-Withstand Test, Section 47.

152.3.2 A speed controller is to be dropped three times from a height of 1.5 m (5 feet) onto the hardwood
surface described in 70.3. Each of the drops is to cause the controller to impact the surface at a different
controller enclosure location.

152.3.3 Three samples are to be prepared for the test; however, depending on test results, fewer
samples may be tested in accordance with Figure 152.1. The test result is acceptable upon completion of
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any one of the arrow paths represented. When any tested sample does not comply with 152.3.1 after its
first series of three drops, theresults of the test are unacceptable.

Figure 152.1

Impact test procedure

Sample Number

Series

Num-—

ber 123 123 123 123
v v Y v

1 A N N A N N A N N A N N

2 A N N A N N U A N U, A N

3 A N N U AN *N U A

Arrows indicate sequence of.test procedure

A — Acceptoble results from drop

U — Unocceptable-results from drop
N — No test nécessory
SA1162

152.34 A pgroduct is to be subjected to the test with or without any attachment recommgnded by the
manufacturer so as to result in the ‘most severe test.

162.3.5 The controller.shall remain in place and all parts remain intact and in their original pgsition during
the following| test. The<controller is to be mounted on nominal 9.52-mm (3/8-inch) thick |wallboard in
accordance With thé.instructions and mounting hardware provided. Each of the adjustment knpbs provided
is to be opefated 50 times. Each operation is to cause the adjustment to go through its ffull range of
settings when continuous or to each of its settings if a step control, and then back to the initial petting.

152.3.6 The controller shall be compatible with the motor it controls. Abnormal operation including open
or shorted components shall not result in @ motor exceeding the temperature limits in the Standard for
Rotating Electrical Machines — General Requirements, UL 1004-1, and either the Standard for Impedance
Protected Motors, UL 1004-2, the Standard for Thermally Protected Motors, UL 1004-3, or the Standard
for Electronically Protected Motors, UL 1004-7, as applicable.

152.3.7 As part of the investigation, the controller is to be trial-installed and shall conform with the
requirementin 151.4.

152.4 Marking

152.4.1 The controller shall be marked with a model or catalog number and it shall also be marked to
identify the intended compatible fan model number(s) or the fan series number(s).
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152.4.2 Installation instructions shall be provided with each in-line controller that describe the intended
mounting and wiring of the controller. The instructions shall cover controller use with a swag-mounted fan
in accordance with the requirements in Section 150, Installation Instructions.

FANS FOR USE IN WINDOWS

1563 General

153.1 In addition to the applicable requirements in Part 1 and Sections 154 and 155 of this Standard, the
non-metallic enclosure or guard of a fan intended for use in a window shall comply with the requirements

for Outdoor Use Equipmentin 167.3, Exposure to sunlight (ultraviolet radiation). These requirements also
address box i W —Alsosee 51

154 Construction

154.1 Wheh a fan for use in a window is provided with mounting hardware, the‘hardware shall retain the
fan in position during and after installation in accordance with the manufacturer's-installation ipstructions.

155 Installation Instructions

155.1 Detdiled installation instructions with illustrations shall be provided with all box fang intended for
installation i windows. The instructions shall also include the size of the window sashes and sills that are
appropriate for that particular fan.
TOILET-BOWL FANS
156 Generpl

156.1 A toillet-bowl fan shall comply with the“applicable requirements in Part 1 of this Stanglard and with
the applicable requirements in Section 157,

157 Perfolmance

157.1 Water spray test

157.1.1 A loilet-bowlfan, when tested as described in 157.1.2 and 157.1.3, shall comply with the
requirements in 48.5.1 and 48.6.1 for other than 120 V cord-connected units and in 48.4.2|—48.4.6 and
48.6.1 for 120 V.cord-connected units.

157.1.2 The stationary intake collar of a toilet-bow! fan is to be mounted to a frame intended to simulate
the rim of a bathroom toilet-bowl. A toilet-bowl seat is then to be placed as intended over the simulated
rim. A single sprinkler head employing the spray head illustrated in Fiqure 48.1 is to be located under the
simulated toilet-bowl rim facing the intake collar. With the fan operating at rated voltage and the sprinkler
adjusted to produce 34.48 kPa (5 psi) of water pressure, the intake opening is to be positioned so as to
contact the top of the arc of the spray with the spray head in a 45 degree angle. The spray is to be
maintained for 1 hour, using water having a resistivity of 60 £5 ohm-cm.

157.1.3 The toilet-bowl fan is then to be installed as specified in 157.1.2, except that the spray head is to
be located above the test assembly as illustrated in Figure 157.1. The toilet-bowl fan is to be exposed to
four 1-minute applications of the water spray with a 1-minute interval between applications. The test water
solution is to be as specified in 157.1.2.
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Figure 157.1

Set-up for water spray test
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157.2 Overflow test

157.2.1 When tested as described in~157.2.3, the leakage current of a cord-connected toflet-bowl fan,
measured in pccordance with 48.4.2, shall not exceed:

a) 2.5|milliamperes during the 30 minutes of overflow;
b) 2.5|milliampereswpon cessation of the overflow; and

¢) 0.5|milliamperés 30 minutes after cessation of the overflow.

Within one minute- following the leakage current measurement 30 minutes after the cessation of the
overflow, the fan-sh m ith the Di i -With Section 47.

15722 When tested as described in 157.2.3, the insulation resistance of a permanently installed toilet-
bowl fan, measured upon cessation of the overflow, shall be a minimum of 50,000 ochms. Thirty minutes
after cessation of the overflow, the fan shall comply with the Dielectric Voltage-Withstand Test of Section
47.

157.2.3 A toilet-bowl fan is to be mounted as intended on a test fixture to simulate a bathroom toilet-
bowi. With the fan connected to rated voltage and operating in the intended manner, the toilet-bowl is to be
allowed to overflow for a period of 30 minutes. At the beginning of overflow, the water resistivity is to be 60
+5 ohm-cm. The resistivity of the wateris to be increased in approximately equal increments to 3500 +300
ohm-cm in three 5-minute intervals, and the balance of the test conducted at the maximum water resistivity
value.
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157.3 Creep test

157.3.1 The requirements in 157.3.2 and 157.4.1 apply only to a thermoplastic enclosure to which a
motor, a wiring compartment, or the like is secured by screws such that the material is under load.

157.3.2 Three samples of the enclosure are to be tested. Each screw is to be torqued to 6 pound-inches
(0.678 N-m) and the samples are to be placed in an oven maintained at a temperature of 90 £2°C (194
+3.6°F) for a period of 300 hours. The samples are then to be removed from the oven and allowed to cool
to room temperature of 23 £2°C (73.4 £3.6°F). The tightness of each screw is to be determined by
measuring the torque required to just turn the screw clockwise (tightening). This torque value is to be no
less than 0.339 N-m (3 Ib-in).

157.4 Hea{ cycling test

157.4.1 Three samples of the enclosure are to be tested. Each screw is to be torquedto 0.6§78 N-m (6 Ib-
in) and the spmples are to be placed in an oven maintained at a temperature of 90°+2°C (194 £3.6°F) for 4
hours, followed by 4 hours at a room temperature of 23 £+2°C (73.3 £3.6°F). This'¢ycling proc‘:}dure is to be
repeated for|a total of 304 hours. The tightness of the screws is to be determined as describg¢d in 157.3.2.
The torque value is to be no less than 0.339 N-m (3 Ib-in).

157.5 Temperature cycling tests
157.5.1 Three samples of a toilet-bowl fan having a non-metallic enclosure are to be jplaced in an
environmentpl chamber maintained at a temperature of 90°+2°C (194 +3.6°F) for 1 hour, followed by 1
hour at roon] ambient, 23 +2°C (73.4 £3.6°F), followed by.1 hour at 0.0 £2°C (32 £3.6°F). This procedure
is to be repegted for a total of three cycles. At the end of this cycling, the non-metallic enclosure shall show

no evidence| of cracking or distortion or other condition that affects the integrity of the endlosure to the
degree that mechanical protection is not afforded-to internal parts of the fan.

157.6 Stat|c load test

157.6.1 With the toilet-bowl fan mounted as intended to the toilet-bowl, a static load of[ 136 kg (300
pounds) is t¢ be applied on the-toilet-bow! seat and maintained for a period of 1 minute. The results are
acceptable when:

b) THere is .no breakage or cracking of the fan enclosure or other parts that increasgs the risk of

158 General

158.1 An evaporative cooler that incorporates a heating element is investigated in accordance with the
applicable requirements of this Standard and with the applicable requirements for the heating function as
used in the overall product:

a) The Standard for Movable and Wall- or Ceiling-Hung Electric Room Heaters, UL 1278, for
evaporative cooler that may also function as a room heater.

b) The Standard for Fixed and Location-Dedicated Electric Room Heaters, UL 2021, for an
evaporative cooler that may also function as a fixed or dedicated location room heater.
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¢) The Standard for Electric Heating Appliances, UL 499, for an evaporative cooler with a heating
element not addressed by (a) or (b) above.

159 Construction
159.1 Frame and enclosure

159.1.1 With reference to 10.3.1, thefilter or filters of an evaporative cooler are to be removed — even ff it
iS necessary to use tools to do so —when the appliance is being examined with reference to exposure of
uninsulated live parts.

159.2 Mot nd pumps

1569.2.1 All|required motors and pumps shall be provided with an evaporative cooler. They shall be
factory installed, shipped in the same carton as the cooler. or shipped in a separate\carton arjd marked as
specified in 8[0.4.1. When a pump or motor is not factory installed, the installation ‘instructionsshall include
statements specified in 83.9. All motors and pumps intended to be installed in the-field shall have provision
for field wiring in accordance with the National Electrical Code, ANSI/NFPA'/0, or shall be grovided with
factory installed power supply cords for plug and receptacle connection.

159.2.2 Eleltrically operated pumps used to circulate water through the filter media of anl evaporative
cooler or to geriodically drain mineral-laden water from the water storage reservoir shall comply with the
requirements|in the Standard for Motor Operated Water Pumps, UL 778.

Exception Np. 1. This requirement does not apply..to-cord-connected pumps that comply with the
Exceptions in) Section 204, Construction.

Exception N¢. 2: This requirement does not_apply to permanent/y-connected pumps that|comply with
Exception Nqg. 1, 4, 5, and 7 in Section 204. Construction.

159.2.3 An|evaporative cooler employing one or more pumps intended to be protected by GFCI
protection pef 204.1 Exception No. 2(b) shall provide appropriate GFCI receptacles as part of the cooler.

Exception: Ap internal GFClreceptacle is not required when the evaporative cooler is plainly marked as
requiredin 141.1.

1569.2.4 The electranic’ circuitry provided as part of a drain pump shall comply with the requirements in
the Standard| for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-{l, and/or the
applicable P3rt 2.standard from the UL 60730 series.

159.3 Filters

159.3.1 An evaporative cooler intended to be connected to a duct system that interconnects rooms or
spaces within buildings for distributing the moist air shall use a filter that complies with the Standard for Air
Filter Units, UL 900. The use of short ducts intended to bring moist air from the equipment, without
connection to a duct system within the building, does not necessitate the use of a UL 300 filter.

159.4 Backfiow prevention

159.4.1 An air gap shall be provided to prevent backflow from the storage reservoir of an evaporative
cooler into a water supply system.
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159.4.2 An air-gap fitting shall be constructed so that an unobstructed vertical distance of at least 25.4
mm (1 inch) or of two inlet-pipe inside diameters, whichever is greater, is permanently maintained through
the free atmosphere between the lowest opening of the water-inlet device supplying water to the
evaporative cooler and the flood-level rim of the reservoir receiving the water.

159.4.3 All parts of the potable water-supply assembly of an evaporative cooler that are in contact with
the water, through the discharge terminal point of the air-gap fitting, shall be constructed of nontoxic and
corrosion-resistant materials.

159.5 Wetting of live parts

159.5.1 The-waterreservoir-in-an-evaporative—cooter-intendec Of-connet ion-to—a-plumbing system or a
garden hos¢g shall be constructed and Iocated so that overflow will not wet insulated or, unjnsulated live
parts or film foated wire, other than motor windings, and there shall be no accumulation efwater inside the
enclosure. An Overflow test, 160.6, is to be conducted if it is not evident that the evapqrative cooler
complies with this requirement.

159.5.2 An|evaporative cooler with a manually filled water reservoir shall be.constructed s¢ that a liquid
spill during a@ny likely filling operation will not wet insulated or uninsulated-live parts or film coated wire,
other than motor windings, and there shall be no accumulation of water-inside the enclosurg. A Spill test,
160.7, is to He conducted if it is not evident that the evaporative cooler.complies with this requirement.

160 Perfogmance
160.1 Input test

160.1.1  The Input Test of Section 45 shall be conducted on an evaporative cooler:

a) W:[h the cooler dry; and

b) When it is using water in the inteided manner.

160.2 Temperature test

160.2.1 The Temperature'Test of Section 46 shall be conducted on all evaporative codlers with the
cooler dry.

160.2.2 The Temperature Test of Section 46 shall also be conducted on an evaporative cooler employing
a mechanical pump driven by the fan or blower motor when the cooler is using water in|the intended
manner.

160.3 Moisture resistance test

160.3.1 When tested under the conditions described in 160.3.2, an evaporative cooler in which the
electrical insulation is exposed to the moisture-laden air shall comply with the following:

a) A cord-connected appliance rated for a nominal 120-volt supply shall comply with the
requirements in 41.1 in a repeat leakage current test, except that the test is to be discontinued
when the leakage current stabilizes.

b) An appliance, other than specified in (a), shall have an insulation resistance of 50,000 ohms or
more between live parts and interconnected dead-metal parts.
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c) An appliance shall withstand without breakdown for 1 minute the application of a 60-hertz
essentially sinusoidal potential of 1000 volts between live parts and interconnected dead-metal
parts.

160.3.2 The evaporative cooler is to be operated for 24 hours in cycles of 15 minutes "on" and 45
minutes "off’, with water circulating through it in the intended manner. Measurement of the insulation
resistance or leakage current and the application of the test potential are to be made immediately upon
conclusion of the final on cycle of the 24-hour period.

160.4 Stability test

160.4.1 Ange
Section 72.

160.5 Ultrapviolet light and water exposure

160.5.1 A polymeric material used for the enclosure of an evaporative cooler’intended fgr outdoor or
window inst3llation shall comply with the ultraviolet light exposure requirements as specified in the
Standard foq Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746[C, including
flammability, gtrength, and impact criteria.

Exception: This test is not required if the polymeric enclosure materials comply with UL 746C for outdoor
exposure and UV exposure.

160.5.2 A polymeric material used for the enclosuré(of an evaporative cooler intended for outdoor
installation shall comply with the water exposure and immersion requirements as specified in the Standard
for Polymeri¢ Materials — Use in Electrical Equipment Evaluations, UL 746C, including [flammability,
strength, imppct, and dimensional change criteria:

160.6 Overflow test

160.6.1 To fetermine whether failure to shut off the water supply manually or malfunction gr breakdown
of a float- or|pressure-operated switch, timer switch, or the like will result in a risk of electric shock, the
product will be conditioned as-described in 160.6.2 and 160.6.3. Compliance with the overflow test shall be
determined bjy:

a) A Visual inspection to determine that there is no wetting of uninsulated live parts or film-coated
wire, pther_than motor windings, and no accumulation of water in an electrical englosure. The
accumulation of water droplets shall only be acceptable when the fan complies with tHe tests in (b)
and (¢)»A drain hole may be provided to reduce the accumulation of water above| a level that
results in the wetting of an electrical part, or water in an electrical enclosure.

b) A leakage current test for 120 volt cord connected appliances (see 48.4.1 — 48.4.6) or an
insulation resistance test for all other appliances (see 48.5.1).

c) A dielectric voltage withstand test (see 48.6.1).

160.6.2 The product shall be connected to a water supply as intended.

a) With any provided timer switch functioning as intended, a provided float- or pressure-operated fill
switch shall be defeated and the product started. The fill shall be continued for an additional 15
minutes following the first evidence of overflow of the reservoir. If a timer switch is provided, it
should be allowed to cycle as intended for the duration of the test and the test shall be continued
for 7 hours.
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b) A timer switch, if provided, shall be defeated and the product started. If no automatic shutoff
means is provided, the fill shall be continued for an additional 15 minutes following the first
evidence of overflow of the reservoir. If a float- or pressure-operated switch is provided as an
automatic shutoff means, actuation of the fill switch to terminate the fill will also terminate the test.

c) If both a timer switch and a float- or pressure-operated fill switch are provided, the devices shall
each be defeated independently as described above.

d) If the product is not provided with a timer or a float- or pressure-operated fill switch; that is, the
water source is intended to be controlled manually, the product shall be started and the fill shall be
continued for an additional 15 minutes following the first evidence of overflow of the reservoir.

160.6.3 A rubber barrier or rim seal of a reservoir shall not be removed when a testis being|conducted to
simulate malfunction or breakdown of a timer switch or of a float- or pressure-operated switc!

160.7 Spill test

160.7.1 When required by 159.5.2, the evaporative cooler is to be positioned as intended in use. The
water reservpir is to be filled to capacity with water and then an additional four hundred-forty-four milliliters
(15 oz) of wdter are to be poured into the reservoir at a rate of approximately 30 mUs (1 oz pgr second).

160.7.2 Cdgmpliance with 159.5.2 shall be determined within 30-minutes after the water is pgured into the
reservoir by:

a) A visual inspection to determine that there is no,wetting of uninsulated live parts ¢r film-coated
wire, |other than motor windings, and no accumulation of water in an electrical erjclosure. The
accufnulation of water droplets shall only be atceptable when the fan complies with tl-e tests in (b)
and (c). A drain hole may be provided tolfeduce the accumulation of water above a level that
results in the wetting of an electrical part,“or water in an electrical enclosure.

b) A |leakage current test for 120\voit cord connected appliances (see 48.4.1 — 484.6) or an
insulation resistance test for all.other appliances (see 48.5.1).

c) A dgielectric voltage withstand test (see 48.6.1).
160.8 Static loading test

160.8.1 A Wwindow-type-or through-wall-type evaporative cooler shall withstand the test|described in
160.8.2 — 160.8.4 without collapse of the cabinet, base, or the supporting means, and shall[not fall out of
the test windpw.

Exception: Window-type or through-wall-ty pe units protruding less than 10 inch (254 mm) from the building
structure need not undergo this test.

160.8.2 The unit is to be installed in a simulated window frame in accordance with the manufacturer's
instructions and with the mounting hardware supplied by the manufacturer, including any brackets or
bracing intended to support the rear edge of the unit. The water reservoir shall be filled with the maximum
amount of water allowed by the construction of the unit. A load of 200 - 400 pounds-mass (30.5 - 181 kg)
per Table 160.1 acting vertically downward shall be applied along the edge parallel with and farthest from
the plane of the window.

Exception: If the installation instructions indicate that the unit is intended only for through-wall application,
a wall opening as specified by the installation instructions may be used in lieu of the simulated window
frame.
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Table 160.1
Required static load
Protrusion from building structure Static load
Inches (cm) pounds-mass (kg)
210 and <12 (225.4 and <30.5) 200 (90.5)
2 12and <14 (230.5 and <35.6) 220 (99.6)
214 and <16 (2 35.6 and <40.6) 240 (108.6)
216 and <18 (240.6 and <45.7) 260 (117.7)
2 18 and <20 (2 45.7 and <50.8) 280 (126.7)
220 apd <22 (250.8 and <55.9) 300
222 and <24 (255.9 and <61) 320
224 apd <26 (261 and <66) 340
226 and <28 (266 and <71.1) 360
228 ahd <30 (2 71.1 and <76.2) 380
2 po (276.2) 400
160.8.3 The¢ window shall be mounted in a 4-1/2 inch (114 mm)thick wall and is to be a conventional

double-hung |type, each sash measuring 32 inches (813 mm) wide'by 28 inches (711 mm)
inch (35 mm)thick. The window frame is to be 62 inches (1.57 m) high by 36 inches (0.914 m
to be providefd with a 1-1/2 by 5-1/2 inch (38 by 140 mm) sillxa’3/4 by 3-1/2 inch (19 by 89 mpn) stool, and
1/2 by 1-3/8 inch (12.7 by 35 mm) stops. The material used for the frame, sash, sill, stool, ar

be No. 1 cle
surfaces of th

r ponderosa pine. The sill shall extend 172 inch (12.7 mm) beyond the inside
e wall.

igh by 1-3/8
wide, andis

d stops is to
and outside

160.8.4 In this test, a 5 inch (127 mm) wide €hannel or equivalent is to be placed flat across the top of
the outer englosure of the unit with one edge of the channel flush with the outer edge of IT;: enclosure.
Equal weights are to be suspended on wiré ropes attached to the center of the channel on gither side of
the unit. The fotal load of 400 pounds-mass (181 kg) includes weights, channel, and ropes.

161 Markinig

161.1  An eyaporative cooler complying with the Exception to 159.2.3 shall be marked "CAUTION" and
the following|or the equivalent: "To Reduce The Risk Of Electric Shock, Connect Only To An Outlet
Provided With A Greund Fault Circuit Interrupting Device."

161.2  The marking in 161.1 shall not be prohibited on evaporative coolers not otheiwise rgquired to be
so marked.

FLOOR INSERT FANS

162 General

162.1 In addition to the applicable requirements in Part 1 of this Standard, a floor insert fan shall comply

with the requirements in Sections 163 and 164. Also see 5.1.
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163 Construction
163.1 Moving parts
163.1.1 A moving part (blower wheel) of a floor insert fan that results in a risk of injury to persons shall be

guarded sothat the probe illustrated in Figure 163.1 does not touch the partwhen inserted with a force of
4.45 N (1 pound) through any opening in the guard.

Figure 163.1

Probe for moving parts of floor insert fans

Any Cenvenient Length —ed =

3175 mm R (1/87)
R M*\"T

v -
12.7 imm Dio. {1/2") g 25 (1”r;1m Dio

—l

e——— 889 mm (3-1/2")

|~

PA160B

164 Perfojmance

164.1 Water splash test

164.1.1 There shall be no dielectric breakdown of a floor insert fan as a result of the tegt specified in
164.1.2. Thejinsulation resistance.shall be at least 50,000 ohms.

164.1.2 A ¢otton mop, which has been completely immersed in a pail of water for at least 5 minutes, is to
be immediately upon removal from the pail swabbed across the floor insert fan's grill five limj's1 with the fan
de-energized. Within.one minute after the last swabbing operation, the insulation resistance measurement
and dielectrit voltage withstand tests in Section 47 are to be performed.

164.2 Crushtest

164.2.1 A floorinsert fan shall sustain a 1779 N (400 pound) load applied over a square foot area for 1
minute over the top exhaust grille of the fan, without:

a) Damage to the speed control; and

b) Breakage or cracking of the enclosure or guard, after which the probe illustrated in Figure 163.1
shall not contact a portion of a moving part that results in a risk of injury to persons when inserted
through any opening in the guard or enclosure.
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OUTDOOR USE EQUIPMENT
165 General

165.1 The requirements in Sections 166 — 169 supplement and, in some cases, modify the general
requirements in Part 1 of the Standard. The requirements for grounding and power supplies supersede
those requirements in Sections 15 and 35. The corrosion protection requirements specifically cover
appliances constructed of cast ferrous metal, sheet steel, or ferrous tubing. These requirements apply only
to those fans intended for use in indoor and outdoor wet locations subject to rain or the spray of non-
corrosive and non-flammable liquids. These appliances may be exposed to the weather and may be
unprotected. Also, see 5.1.

Exception: The enclosure of an evaporative cooler for use in windows is not required to-corhply with the
requirementd of 167.3, Exposure to sunlight (ultraviolet radiation).

166 Construction
166.1 Genaeral

166.1.1 The requirements found in 166.2.1 — 166.2.5 do not applytto a part such as a deqorative grille
thatis not required to form a part of the enclosure.

166.1.2 Poitable appliances intended for outdoor use shalldnclude:

a) A ground-fault circuit-interrupter (GFCI) that"complies with the Standard for Ground-Fault
Circuit-Interrupters, UL 943

Exceqtion: Portable appliances that comply, with Section 48 of this standard are considered to meet
this rquirement.

b) A supply cord provided with thé=R suffix when required by Table 15.1;

¢) A gordset assembly, asspecified in Table 15.1, with overcurrent protection that domplies with
Sectigns 16.3 — 16.6, or.controller compliant with overcurrent protection per UL 60730;|and

d) A marking in accordance with 168.4 as a tag either attached to the supply cord loclated within 6
in (15R.4 mm) of-the "attachment plug or as an integral part of the attachment plug. Fgr cord tag, it
shall comply with. the applicable requirements in the Standard for Marking and Labeli:[g Systems —
Flag Uabels, Elag Tags, Wrap-Around Labels and Related Products, UL 969A, for the iftended cord
surfage, -suitable temperature rating and limited slippage rating. Besides, the epvironmental
condition.of this cord tag shall be Outdoor Use.

166.2 Protection against corrosion

166.2.1 The inside and outside surfaces of cast ferrous metal, sheet steel, or ferrous tubing shall be
protected against corrosion by one of the coatings described in Table 166.1.

Exception No. 1: Other finishes are not prohibited from being used, including paints, special metallic
finishes, and combinations of the two, when it is determined that they provide equivalent protection by
comparative tests with galvanized-sheet steel conforming with Type G90 of Table 166.1. Outdoor paint
shall comply with the requirements in the Standard for Organic Coatings for Steel Enclosures for Outdoor
Use Electrical Equipment, UL 1332.

Exception No. 2: A metal pait, such as a decorative part, that is not required for conformance with this
Standard is not required to be protected against corrosion.
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Exception No. 3: Stainless steel is not required to be additionally protected against corrosion.

Exception No. 4: Edges, fasteners, and welds complying with 166.2.2 — 166.2.5 are not required to be
additionally protected against corrosion.

Exception No. 5: When the inside surfaces of the appliance are protected from the elements such that no
water enters the appliance during the water spray test. the inside surfaces are to be piovided with
protection against corrosion equivalent to that specified in 95.1— 95.5.

Table 166.1
Sheet steel coatings
Minimum coating thickness >, mm
Type of coating (inches) or weight (mass) Additional-topcpat(s)
(A) Hot-dipped mill galvanized steel -
designated
(G900r 2275 See note®© None
(5600rZ2180 See note™¢ 1 coat of outdoorpaint?
60 or ZF180 Seenote ¢ 1 coat of outdoor{paint?
(B) Zinc coating other than Type (A) 0.0155 (0.00061)" None
0.0104 (0.00041)° 1 coat of outdoorpaint?
(C) Cadmium foating 0.0254 (0.0010) None
0.01905 (0.00075) 1 coat of outdoorpaint®
0.0127 {0.0005) 2 coats of outdoof paint®
(0) Vilreous epamel' Not'specified None

? As determingd by ASTM Method B555, Standard Guide{or Measurement of Electrodeposited Metallic Coating Thicknesses by
the Dropping Test. or ASTA 8499, Standard Test Method-for Measurement of Coating Thicknesses by the Magnetit Method:

Nonmagnetic Coatings on fagnetic Basis Metals, orASTM B568. Standard Test Method for Measurement of Coaling Thickness
by X-Ray Spe¢irometry. Additional topcoats mustberemoved prior to measuring the metallic coating thickness.

® Conforming with the coating designation G90,-G60, or AB0 in accordance with ASTM A653/A653M, Standard Spekification for
Steel Sheet, Znc-Coated (Galvanized) or.Zinc-Iron Alloy-Coated (Gatvannealed) by the Hot Dip Process, with no ITS than 40

percent of thezinc on any side based_on-the minimum single spot test requirement in this ASTM standard. Minimurj coating
weight (02/t?) Fequirements for G90/G60. and A60 coaling designalions are specified in ASTM A653/A653M. The feferee method
for coating wefght determination is ASTM A90/A90M, Test tdethod for Weight [fass) of Coating on Iron and Steel Afticies with
Zinc or Zinc-Alloy Coatings. Additional topcoats must be removed prior to measuring the metallic coating weight,

¢ Conforming Yvith the Z275,/2180 and ZF180 designation coating weight (mass) requirements (g/m?) specified in ABTM
A653/A653M, pr ISO 3575)Continuous hot-dip zinc-coated and zinc-iron alloy-coaled carbon steel sheet of commeyrcial and
drawing qualilrs. The-referee methods for coating weight determination are ASTM A90/A90M or ISO 1460, Metalli¢ Coatings —

Hot Dip Galvapized.Coatings on Ferrous Materials — Gravimetric Determination Of The Mass Per Unit Area. Additignal topcoats

must be remoyed prior to measuring the metallic coating weight.

9 Identified as outdoor paint by paint manufacturer.
° Average thickness with a spot minus tolerance of 0.00178 mm (0.00007 inch).
! Acceptable on sheet steel at least 066 mm (0.026 inch) thick.

166.2.2 Hinges, bolts, and fasteners made of ferrous materials shall be protected against corrosion as
described in 95.1 for damp locations.

Exception: Hinge pins are not required to be provided with the protection against conosion required in
95.1.

166.2.3 The acceptability of a coating on hinges, bolts, and fasteners is to be determined by visual
inspection.
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166.2.4 Punched holes and cut edges in ferrous material are not required to be protected against
corrosion.

166.2.5 Welds in iron or steel (other than stainless steel) shall be painted with one coat of any outdoor
paint.

Exception: One coat of any indoor paint is acceptable over a spot weld on galvanized steel.
166.3 Field-wiring connections

166.3.1 An opening in an appliance for a power-supply or external control-circuit connection shall be
threaded unl¢ss:

a) It iglocated entirely below the lowest uninsulated live part within the enclosure; or

b) Its location prevents drainage into the enclosure.

The metal ata threaded opening for a wiring system shall be a minimum 6.35.mm (1/4 inch) thick, and an
end-stop shall be provided, unless the thread is tapered. See 166.6.2.

166.4 Interpal wiring

166.4.1 Intgrnal wiring of an appliance shall be of such type and assembled to reduce the risk of electric
shock resulting from exposure to water or humidity.

166.4.2 There shall be no water on uninsulated live “parts or on film-coated wire. othef than motor
windings, of gn appliance as a result of the Water Spray Tests specified in 48.1.2.

166.4.3 Intgrnal wiring of an appliance shallbe located so that it is not immersed in water as a result of
the appliance's exposure to the weather::Compliance with this requirement is determingd by visual
examination and by the Water Spray Test specified in Section 48.

166.4.4 The use of moisture-resistant wiring material such as Type RW, RHW, TW, XHHW| MTW, THW
-MTW, or THWN, enclosed in'rigid or flexible steel conduit, electrical metallic tubing, or moisture-resistant
non-metallic [sheathed cable, is considered acceptable for the wiring between electrical component
enclosures. Wiring materials that are not inherently moisture resistant may be installed in either:

a) Rigid conduit/or electrical metallic tubing with rain-tight fittings; or

b) Liqpid-tight flexible metal or non-metallic conduit with acceptable fittings.

Bushings shall be nonabsorptive.
166.5 Insulating material

166.5.1 Electrical insulation used in the construction of an electrical component shall be nonabsorptive.
Vulcanized fiber in a component is acceptable only when the component is not wetted during the water
spray tests.

166.6 Enclosures

166.6.1 A panel or cover in the outer enclosure of an appliance shall require the use of a tool or tools for
removal.
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Exception: When removal or opening of the panel or cover does not result in a risk of electric shock when
the appliance is subjected to the Water Spray Test specified in Section 48, it is not required to comply with
this requirement.

166.6.2 The enclosure of an electrical component of a roof-mounted appliance shall have provision for
drainage when a knockout or unthreaded opening is provided in the enclosure. See 166.6.1.

166.6.3 A non-metallic enclosure is to be judged on the basis of the effect of exposure to ultraviolet light
and water as specified in 167.3.1.

166.64 An enclosure or enclosures shaII be so constructed as to reduce the rlsk of electnc shock due to
weather exppstire : . v identified for
use in contact with water. Parts |dent|f|ed for use in contact with water mclude ﬂeXIbIe cords whose
marking ends with a "W," liquid tight flexible metal or non-metallic conduit, outlet boxes marked for use in
wet locationg, rigid conduit, and the like.

Exception: The outer surface of the glass envelope of a lamp that is wetted meets the |intent of this
requirement

166.6.5 An|appliance shall be constructed so it prevents the entrance of any water into the ¢nclosure.

Exception: YWhen a drain hole is provided to drain water from the appliance, and water enters the
appliance. there shall be no wetting of live parts as described in-166.6.4.

166.6.6 To|determine compliance with 166.6.4 and 166.6.5, a complete assembly is to be installed as
describedin|166.6.7 and subjected to the Water Spray, Test, Section 48.

166.6.7 During the Water Spray Test specified'in Section 48, unspecified lengths of conduit are to be
attached to the field wiring box with normal torque and without pipe-thread compound. At each unthreaded
opening, a Igck nut and bushing are to be-installed. The unattached end of each conduit is tg be closed to
prevent the éntrance of water.

166.6.8 A gover for a roof-mounted appliance having an area not more than 0.37 m? (4 square feet) shall
be of a maté¢rial classified as'\HB, V-0, V-1, V-2, or 5V. When the cover is required for the appliance to
comply with the requirements-of the rain test [see 48.1.1 (b) and (c)). then additional tests, such as impact,

166.7 Grofinding-and power supply connections

166.7.1 A { : 22 undingltype W-rated
power supply cord as specmed by TabIe 151, and shaII be provided wuth mstallatlon instructions as
specifiedin 169.1.

Exception: Appliances with no parts requiring electrical continuity in accordance with 35.1.2, and having
no dead metal parts likely to become energized which are in contact with water, are not required to be
provided with an equipment grounding conductor.
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167 Performance
1671 Sealing compound

167.1.1 A sealing compound depended upon for protection from rain is to be conditioned as specified in
167.1.2. The sealing compound shall not melt, become brittle, or otherwise deteriorate to a degree that
affects its sealing properties as determined by comparing the aged sample to an unaged sample.

167.1.2 To determine whether the sealing compound complies with the requirements in 167.1.1, itis to
be applied to the suiface it is intended to seal. For a surface having a temperature rise not exceeding 35°C
(95°F), a representative sample of the surface with the sealing compound applied is to be conditioned for 7
days in an ail Q72 N 14 NOMN /400 N 2.4 OO~y

'y
UvliTalt U7. U L T.VU U(TUuv.V L T.01).

167.2 GasKet

167.21 A ¢

requirements|

Jasket employed to comply with the requirements for outdoor use )shall con
of the thermal conditioning test in 167.2.3.

ply with the

167.2.2 Whien an adhesive is used to secure a gasket, six samples of the gasket assem
subjected to|the gasket conditioning test described in 167.2.3. Following conditioning, removal of the
gasket is to he attempted by pulling on the edge of the gasket in.a plane perpendicular to the surface on
which the gagket is mounted. The force necessary to remove the gasket from its mounting sufface shall be
at least 60 percent of the value measured prior to conditioning: Three samples are to be checked within
1/2 hour folloving conditioning and the remaining three samples are to be checked 24 hours after the test.

bly are to be

167.2.3 Aftér conditioning for 168 hours in a circulating air oven at a temperature 20°C (68°F) above the

temperature |[measured on the gasket or bushingZduring the temperature test, a gasket
comply with the requirements for wet location appliances shall have a tensile strength of not
percent and an elongation of not less than 75*percent of the values determined before conditid

employed to
less than 60
ning.

Exception N¢. 1: This test is not required to be conducted when a gasket or bushing is|tested while

instafled in the appliance as described in 167.2.4.

Exception N¢. 2: Neoprenetubber is acceptable for 60°C (140°F) and silicone rubber is a¢ceptable for
105°C (221°F) without being ‘subjected to the test.
comply with
in place, the
temperature
parts which

depend on the gasket or bushlng for sealing are to be removed. The results are acceptable when a visual
inspection shows no damage to the gasket and the gasket has remained in place with respect to the part
removed. The appliance parts, including the gasket that was conditioned. are then to be replaced and the
appliance subjected to the appropriate water spray test. After the water spray, any part which depends on
the gasket or bushing for sealing is to be removed. The results are acceptable when a visual inspection
shows no damage to the gasket, and the gasket has remained in place with respect to the part removed.

167.3 Exposure to sunlight (ultraviolet radiation)

167.3.1 A non-metallic enclosure or watershield of a fan employing a fluorescent light or a non-metallic
enclosure of a fan intended for outdoor use shall withstand 720 hours of twin enclosed carbon-arc or 1000
hours of xenon-arc conditioning in accordance with the Ultraviolet Light Exposure Test in the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, without impairment of its impact
resistance when tested as specified in 167.3.2.
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167.3.2 Each of three non-metallic enclosure samples are to be exposed to ultraviolet radiation. After
ultraviolet exposure as specified in 167.3.1, each sample is to be removed from the ultraviolet radiation
and within 1 minute be subjected to an impact of 1.4 J (1 foot-pound) by means of a solid, smooth, steel
sphere, 50.8 mm (2 inches) in diameter, applied to the external surfaces. The sphere is to be dropped from
the height necessary to produce the specified impact upon the surface being tested. For a surface that is
not horizontal, the sphere is to be suspended by a cord and swung vertically as a pendulum from the
necessary distance.

168 Marking

168.1 A cord-connected portable or non-portable appliance intended for outdoor use shall be plainly
marked "CA\| B i i = i } ock, Connect
Only To An Qutlet Provided With A Ground Fault Circuit Interrupting Device.”
Exception: Tlhis marking is not required when a GFCI device is provided as a part of the-applignce.

168.2 An gppliance that complies with the requirements in Sections 165 — 168 and that i intended for
use in wet logations shall be marked “OUTDOOR USE" or "ROOFTOP USE*".

168.3 A cofd-connected outdoor use appliance shall be marked with, the following or equivglent wording:
“"Do Not Use|An Extension Cord With This Fan."

168.4 A pqrtable appliance intended for outdoor use shallbe marked "Suitable for Outdoor Use" in
accordance with 166.1.2(d).

169 Instrugtions

169.1 A cord-connected portable or non-portable appliance intended for outdoor use shall be provided
with installalion instructions that consist of\the following or equivalent wording: "Use Only on GFCI
Protected R¢ceptacles."

Exception: This marking is not required when a GFCI device is provided as a part of the appliance.

169.2 Whep user servicing-or-Cleaning operations are anticipated, the instructions shall indicate that the
source of elgctrical supply.is-to be disconnected prior to the beginning of any such servicing or cleaning
operation.

DAMP LOCATION.-COMPONENT FANS

170 Generat

170.1 Damp location component fans are component fans intended to be installed in end products which
are suitable for installation in interior locations protected from weather and subject to moderate degrees of
moisture (such as some basements, barns, cold storage warehouses, and similar locations), and also
partially protected locations (such as under canopies, marquees, roofed open porches, and similar
locations).

170.2 In addition to the applicable requirements in Part 1 of this Standard, the component fan shall also
comply with the requirements in Sections 48 (Water Spray Test), 95 (Construction — Protection Against
Corrosion), and 96 (Construction — Electrical).

Exception: A low voltage component fan shall comply with the low voltage component fan requirements
described in Sections 189 — 193 in addition to Sections 48, 95, and 96.1.
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171 Construction

171.1 If the fan employs encapsulation materials (such as epoxy, polyurethane, silicone rubber) which
are required for compliance to the Water Spray Test. the encapsulation material shall comply with the
applicable requirements of the Standard for Polymeric Material — Use in Electrical Equipment Evaluations,
UL 746C.

171.2 For an encapsulation material as described in 171.1, the Water Spray Test should be conducted
before and after the Thermal Cycling Test of 176.1.

Exception: The Thermal Cycling

f 176.1 can be waived if an epoxy material is employed and if the
epoxy materi vith etaren-i-itrina-the-Tomperatira—Tos

171.3 Use
conditions or
Use in Electri

hvironmental
ic Material —

pf conformal coatings on the printed wiring board for protection against” e
used in lieu of electrical spacings shall be evaluated to the Standard for Polyme
cal Equipment Evaluations, UL 746C.

171.4 Use
comply with 1

bf sealants and gaskets required for compliance to the Water Spray Test, Secfion 48. shall
67.1 and 167.2.

172 Performance
172.1 Damp location component fans shall be subjected tothe Thermal cycling test, 176.1.
173 Markings

173.1 A cofponent fan in compliance with all applicable requirements including enclosure fequirements
and environmental conditioning shall be marked."Suitable for Use in Damp Locations".

WET LOCAT|ION AND OUTDOOR-USE:COMPONENT FANS

174 General

1741 Wet Ipcation and outdoor-use component fans are component fans intended to be ingtalled in end
products whi¢h are suitablefor locations which are unprotected and exposed to weather.

174.2 In adfition to.the applicable requirements in Part 1 of this Standard, a component fan shall also
comply with |the,_requirements in Sections 166, Construction, and 167, Performance. A|low voltage
component f3n.shall comply with the requirements specified in Sections 189 — 193, 166, and 167.

175 Construction

175.1 If the fan employs encapsulation materials (such as epoxy. polyurethane, silicone rubber) which
are required for compliance to the Water Spray Test, Section 48, the encapsulation material shall comply
with the applicable requirements of the Standard for Polymeric Material — Use in Electrical Equipment
Evaluations, UL 746C, and comply with 167.3, Exposure to sunlight (ultraviolet radiation).

175.2 For an encapsulation material as described in 175.1, the Water Spray Test should be conducted
before and after the Thermal Cycling Test of 176.1.

Exception: The Thermal Cycling Test of 176.1 can be waived if an epoxy material is employed and if the
epoxy material does not exceed 90°C (with T,,, factored in) during the Temperatue Test.
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175.3 Use of sealants and gaskets required for compliance to the Water Spray Test, Section 48, shall
comply with 167.1 and 167.2.

1754 Use of conformal coatings on the printed wiring board for protection against environmental
conditions or used in lieu of electrical spacings shall be evaluated to the Standard for Polymeric Material —
Use in Electrical Equipment Evaluations, UL 746C.

176 Performance

176.1 Thermal cycling test

176.1.1 Fo or hermetic
sealing to prevent ingress of dirt and moisture, examples of such construction include parts|in boxes that
are hermetigally sealed by adhesive or otherwise, and parts enveloped in a dip,-¢oat, gompliance is
checked by|inspection from the outside, measurement and test. A component or sulbassembly is
considered tp be adequately enclosed if a sample passes the following sequence(of tests.

The sample |s subjected 10 times to the following sequence of temperature _cycles:

68hatT,°"C+2°C
1hat25°C+2°C
2hat0°C+2°C

not less than 1 h at 25°C £+ 2°C

Where:
Ty=T2+ Toya = Tamw + 10°C. or 85°C.Whichever is higher:
T, = fhe temperature of the parts measured during the Temperature Test;
Tams T the room ambient temperature during the Temperature Test; and

Tmva £ the maximum_room ambient temperature permitted by the manufacturer's sgecification or
25°C| whichever is greater.

176.1.2 The period-ofitime taken for the transition from one temperature to another is not gpecified, but
the transition) is permitted to be gradual.

176.1.3 Thesample is allowed to cool to room temperature and is subjected to the Humidity Conditioning
Test of Section 53, followed by the Dielectric Voltage Withstand Test of Section 47.

176.1.4 For transformers, magnetic couplers and similar devices, where insulation is relied upon for
safety, a voltage of 500 V r.m.s at 50 Hz to 60 Hz is applied between windings during the thermal cycling
conditioning. No evidence of insulation breakdown shall occur during this test.

177 Markings
177.1  Component fans in compliance with all applicable requirements including enclosure requirements

and environmental conditioning shall be marked "Suitable for Use in Wet Locations" or "Suitable for
Outdoor-Use".
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FANS FOR USE IN UNATTENDED AREAS
178 General

178.1 In addition to any other motor requirements specified in this standard, the requirements specified
in Sections 178 and 179A apply to any motor used in fan products which are built into or within the building
structure and which operate unattended or in situations in which the operator may not detect or be notified
of a locked rotor condition.

Note 1: Examples include wall-inseri fans. through-wall fans. ceiling-insert fans, attic exhaust fans, whele house fans, and duct {ans.

Note 2: See Appendix B "Section 178 and 179A Flow Chatt requirements reference guides”

Exception Nq. 1: These requirements do not apply to range hoods with integraf blowers, cleanroom fan
filter units, downdraft fans with integral blowers. ceiling suspended fans, polyphase commercial and
industnial fank that are marked for commercial or industrial use, and recreational vehicle fans fated 24 V or
less.

Exception Np. 2: These requirements do not apply to fans or motors-employing an Electronically
Protected Motor that complies with UL1004-7 that uses methods in addition to or other than a motor
winding temperature sensing device(s).

Exception N¢. 3: Fans for use in unattended areas provided-with low voltage componen{ fans or low
voltage motor's (rated a maximum of 30 V rms, 42.2 V peak-or 60 V dc) in isolated secondayy circuit are
not required {o comply with 179A.1. Fan Motor Heat Aging<provided that these component fans or motors
are electronigally controlled. The Exception of 179A.2.1; the fan motor failure analysis alterpate path, is
applied with qonsideration of 179A.2.12.

178.2 A sedondary protection device provided-for supplemental-fuse overcurrent protection|shall comply
with one of thie following:

a) Supplementary Protectors for-Use in Electrical Equipment, UL 1077, or

b) Standard for Low-Voltage' Fuses — Part 14: Supplemental Fuses, UL 248-14

178.3 A segondary protection device shall be suitable for its use in the fan or motor, including:

a) Haye a voltage rating at least that of the voltage it is subject to in the application;

b) Haye-a.temperature rating suitable for the temperature measured on the secondT/ protection
during noermal operation;

c) Not be an automatic reset type;

d) A secondary protector with contacts that are intended to open during an overcurrent situation
shall comply with UL 1077 tested at 6 times the full load current rating of the motor, or shall be
additionally subject to the Switch Overioad Test, Section 59.1 of UL 507.

e) Supplemental-fuse overcurrent protection shall be capable of clearing a fault current (interrupt
rating). as tested per the Standard for Low-Voltage Fuses — Part 14: Supplemental Fuses, UL 24 8-
14 or the Standard for Supplementary Protectors for Use in Electrical Equipment, UL 1077, of not
less than 1,000 Amps for a nominal 115 V circuit, and 1,000 Amps for a nominal 240V circuit. When
the fuse is located in the fan or motor downstream of another current limiting device. the fault
current clearing capability of the supplemental-fuse overcurrent protection shall be suitable for the
maximum fault current capable of being imposed on the device.
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178.4 A fan or motor that uses a secondary protection device that is relied upon during Fan Motor Failure
Analysis, 179A.2, shall be evaluated as a specific fan/motor/protector combination. When the fan or motor,
the secondary protection device, or the fan/motor/secondary protection device combination is changed,
the combination shall be reevaluated.

178.5 For a polarized motor, the secondary protection device(s) shall be connected in the ungrounded
(line) conductor of the supply circuit only. For an unpolarized motor, the secondary protection device(s)
shall be connected on both the ungrounded and grounded (neutral) conductors such that when it operates,
it opens either or both ungrounded and grounded conductors.

179 Performance

179.1 Test|preparation — fan motor failure mode analysis
179.1.1  Déleted

179.1.2 Deleted

179.1.3 Dgleted

179.1.4 Deleted

179.1.5 ODédleted

179.2 Test|procedure — fan motor failure mode analysis
179.2.1 Deéleted

179.2.2 Degleted

179.2.3 Dgleted

179A Perfprmance

179A.1 Fah motor heat.aging

179A.1.1 The testprocedure specified in this Section is to be conducted on either fifteen [samples of a
complete far] orfifteen samples of the motor.

Exception No.1: The requirements in 179A.1 do not apply to fans or motors that comply with Exception of
179A.2. 1, the Fan motor failure analysis alternate path.

Exception No. 2: For impedance protected motors provided with a secondary protection device, only five
samples are required. These samples shall meet 179A.1.2 and the impedance protection is permitted to
remain in the motor circuit.

179A.1.2 Five samples of a complete fan or five samples of the motor, shall be modified to bypass the
primary motor overload protection device, or to assemble the motor with a non-functioning device so as to
be as close to true production process as possible, prior to conducting the tests in 179A.1.1 — 179A.1.5.
These samples shall not be subject to the Locked-Rotor test per 179A.1.6. These five samples are to be
tested per 179A.2 after the heat aging period. See Table 179A.1.
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Note: It Is suggested that these modifications should be performed by the motar manufacturer at the time of assembly to reduce the
possibility of invasive after-market alterations compromising the integrity of the tests. As an example the primary protection device
may be bypassed by shorting or replacing with a working dummy protector to prevent it from operating during the testing.

Table 179A.1
Fan/motor aging and failure test matrix
Motor/fan 179A.2.1 Motor/fan Heat aging test Locked rotor test | Fan motor failure
samples Exception - Fan construction after heat aging test
motor fallure
analysis alternate
path
10 productidn No Primary protection Yes Yes No
samples® and secondary
protection devices
All protectors intact
and unaltered’
Yes? NIA N/A NA N/A
5 samples No All primary Yes No Yes®
protection methads
bypassed.
Secondary not
bypassed'
Yes All protection No No Yes®
methods or
devices bypassed
during the test®
10 productidn No All primary No No Yes®
samples® protection methods
bypassed.
Secondary not
bypassed?
Yes Al prgtection No No Yes?
methods or
deévices bypassed
during the test®
"See 179A.1.1[and 179A.1.2.
*See 179A.2.1
3 See 179A.2.12 for electronically.controlled motoror fan and 179A.2.2 for multiple speed and rated voltages motor.
* No productior] samples vshenh-complying with Exception of 179A.2.1 Fan motor failure analysis altemate path
% See Exceptiop of 179A.2.1 for Fan Failure Analysis alternate path test method. All protection methods or devices blypassed
during the test.|Impedance protection is permitted to remain in the mator circuit

179A.1.3 The fan or motor samples shall be heat aged in an air-circulating oven for a period of twelve
(12) weeks. The temperature of the air inside the oven shall be maintained constant within +2°C (13.6°F).
The temperature shall be either, whichever is the higher temperature:

a) The arithmetic mean of the maximum measured temperatures or the primary protection device
temperatures during Lock Rotor Test of Section 50 and Temperature Test (coil windings) of Section
46 or

b) The primary protection device's rated Holding Temperature (7},), where Th is equal to or greater
than the arithmetic mean determined in (a) minus 5C.

Note: See Appendix B Section 178 and 179A Flow Chart requirements reference guides.
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Exception No. 1: Motor windings temperatures may be used when the primary protection temperature is
not measured.

Exception No. 2: For fans or motors employing a single-operation device, a thermal cutoff, or a manual
reset thermal protector, if the calculated heat age temperature in 179A.1.3 is greater or equal to primary
protector’s rated Functioning Temperature (T} for the single-operation device, a thermal cutoff, or a
manual reset thermal protector, the manufacturer may select a heat age temperature which is the same as
the Th specified for the single-operation device, the thenmal cutoif, or the manual reset thenmal protector,
and the test period shall be twenty-four (24) weeks.

Exception No. 3: For impedance protected motors provided with a secondary protection device, the oven

temperature

179A.1.4 B
primary mot
permanently

Note: For manyally reset protector or single-operation device, they shall be reset in accordance’with their reset

protectors cann

179A.1.5 At the end of heat aging period, the samples shall-bé. allowed to cool to r

temperature

179A.16 A

is determined hy _1 794.1 3(a) nnly

ach fan or motor sample shall be checked that it can still operate after heat ag
br protection device may open during heat aging period but shall notyopen the
The secondary protection device shall not operate during the heat aging period.

DU be reset. it is considered that the motor circuit is opened permanently.

of 10 to 40°C (50 to 104°F).

fter removal from the chamber and cooled per 179A.1.5, ten complete samples

ing test. The
motor circuit

nstruction. If the

bom ambient

shall then be

tested with Ipcked rotor test detailed in 50.7. Five samplesshall be tested per 179A.2. See Table 179A.1.

Exception: A
after heat ag
five samples]

179A.2 Fa

179A.21 T

complete fan or ten new samples of the motor, and the five samples of 179A.1.2 that w

179A.1.1 — 1

or impedance protected motors provided with a secondary protection device,
ing shall be tested per 179A.2. See-Exception No. 2 of 179A.1.1 for ¢he requiren
h motor failure analysis

he test procedure specified in this Section is to be conducted on either ten new

79A.1.5. A totalof fifteen samples are to be tested to the procedure specified in

See Table 17

Exception: A
new sample

9A 1.

s an-alternate path, the test procedure specified in this Section shall be condug
5 of @ complete fan or fifteen new samples of the motor, with all protection metho
ring the test, Impedance protection is permitted to remain in the motor circuit

five samples
ents of these

samples of a
ere aged per
this Section.

ted on fifteen
0's or devices
his alternate

bypassed d.

path does not include impedance protected motors providedwith a secondary protection device.

179A.2.2 When a motor has multiple speed and rated voltages, a “worst case” condition (single speed
and rated voltage) shall be conducted. When the worst case condition cannot be determined, at a
minimum a motor or fan shall be tested at the lowest (minimum) and highest (maximum) speeds at each
rated voltage.

179A.2.3 There shall be no increased risk of fire as evidenced by the burning of cotton. All cotton used
for this test is to be sterile or surgical 100 percent cotton.

179A.2.4 For the purpose of this test, fan and motor samples are to be provided without an automatic
reset thermal protector and any safety devices that activated during Lock Rotor Test of Section 50 shall be
bypassed to prevent it from operating during the test or altering the test. A secondary protector is to remain
in the circuit.


https://ulnorm.com/api/?name=UL 507 2024.pdf



