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INTRODUCTION
1 Scope

1.1 These requirements cover electrostatic air cleaners rated at 600 volts or less, intended to remove
dust and other particles from the air and intended for use in accordance with the National Electrical Code,
ANSI/NFPA 70.

1.1.1 Inreference to 1.1, these requirements may be used to evaluate products that are:

a) Powered entirely by a low-voltage supply source, such as those intended for connection to a
Universal Serial Bus (USB) supply source; or

b) Proyided with or intended for use with one or more rechargeable battery system(s) for portable
appliances intended for household use only.

1.1.2 Theseg| requirements do not cover battery operated products other)than portable appliances
intended for household use only.

1.2 These r¢quirements do not cover electrostatic air cleaners for use-in hazardous locatipns or to clean
atmospheres defined as hazardous by the National Electrical Code;"ANSI/NFPA 70.

1.3 These r¢quirements do not cover air cleaners intended to.remove particles other than dust and other
particles normally found in heating and ventilating systems.

1.4 Requirements for the installation of duct-type electrostatic air cleaners are included in the Standard
for the Installation of Air Conditioning and Ventilating Systems, NFPA 90A; and the Standard for the
Installation of[Warm Air Heating and Air Conditioning Systems, NFPA 90B.

2 General
2.1 Components
2.1.1 Deletgd
2.1.2 Deletgd

2.1.3 Deletdd

2.1.4 Deleted
2.1.5 No component shall contain liquid mercury.
2.2 Units of measurement

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

2.3 Undated references

2.3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.
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3 Glossary
3.1 For the purposes of this standard the following definitions apply.

3.2 ACCESSIBLE PART — A part located so that it can be contacted by a person either directly or by
means of a probe as specified in Accessibility of Uninsulated Live Parts and Moving Parts, Section 7.

3.3 AIR CLEANERS - An air cleaner is defined as one of the following:

a) Duct type — An air cleaner intended for installation in and at adjoining ducts, including the
plenum, of heating, air conditioning, and ventilating systems. The air cleaner may not be provided
with a fan, and the duct may provide part or all of the cabinet. This type of air cleaner may be either
cord-amd-plug connected or permanently connected to the electrical supply source.

b) Fixefl type — An air cleaner intended to be:
1) Permanently connected to the electrical supply source;

2) Permanently mounted, such that tools are required for the product installation or removal;
or,

3) Sized so that it is not easily moved from one placetotanother.
c) Portable type — A cord-and-plug-connected air cleaner. that:
1) Can be easily moved from one place to another for use; and

2) Has no provision for permanent shounting. Tools are not required fof the product
installation or removal.

d) Deldted

e) Delgted
3.3.1 BARRIER, INSULATING = A-partition for isolating parts of electrical circuits.

3.3.2 BARRIER, MECHANIECAL — A partition for isolating ignition sources, moving parts of protection of
wiring.

3.4 Deleted

3.4.0 CABINEF—TFhepartofthe-eqguipmentthat:

a) Provides physical protection to insulated wiring, enclosures, moving parts, motors, enclosed
electrical parts, tubing or any other parts that may cause injury to persons; and,

b) Does not, by itself, enclose any high-voltage or line-voltage uninsulated live parts.

3.4.0.1 CAPACITOR, CLASS Y - Capacitor or resistor-capacitor unit of a type suitable for use in
situations where failure of the capacitor could lead to danger of electric shock. (Examples would include
capacitors connected across the primary and secondary circuits where electrical isolation is required to
prevent an electric shock or between hazardous live parts and accessible parts.)

3.4.1 COMPONENT - A device or fabricated part of a product covered by the scope of a safety standard
dedicated to that purpose. If incorporated in a product, a part that is otherwise typically field installed (e.g.
luminaire) is considered to be a component. Unless otherwise specified, materials that compose a device


https://ulnorm.com/api/?name=UL 867 2021.pdf

AUGUST 16, 2021 UL 867

or fabricated part, such as aluminum or copper, are not considered components. Generally, components
are incomplete in construction features or restricted in performance capabilities. Such components are
intended for use only under specific, limited conditions, such as certain temperatures not exceeding
specified limits.

3.4.2 CONTROL, OPERATING — A device or assembly of devices, the operation of which starts or
regulates the end product during normal operation. For example, a thermostat, the failure of which a
thermal cutout/limiter or another layer of protection would mitigate the risk of electric shock, is considered
an operating control and in this example could also be called a “regulating control”. Operating controls can
also include other controlling devices such as switches, contactors, relays and similar devices. Appendix B
specifies control functions that are not considered to result in a risk of fire, electric shock or injury to
persons.

3.4.3 CONTROL, PROTECTIVE — A device or assembly of devices, the operation of which is intended to
reduce the risk of fire, electric shock or injury to persons during normal and reasonably anticipated
abnormal opgration of the product. For example, a thermal cutout/limiter, or any ether contrpl/circuit relied
upon for normal and abnormal conditions, is considered a protective control. Brotective controls are also
referred to as

conditions. A|
shock or injur

344 ELEC
electrons mo
be an electror

©IEC. This mate
(ANSI) on behalf

3.4.5 ELEC
device of a ¢
relay is used {

3.5 ELECTH
particles from
collector cell,

3.5.1 ENCL

a) Isol

“limiting controls” or “safety controls” and are investigated_under normal 3
bpendix B specifies control functions that are considered, te_result in a risk
to persons.

[RONIC COMPONENT — A part in which electrical.conduction is achieved
ing through a vacuum, gas or semiconductor. A\Metal Oxide Varistor (MOV) ig
ic component, but neon indicators are not.

rial is reproduced from IEC 60335-1 Ed. 5.2 b:2016_with permission of the American National §
of the International Electrotechnical CommissionsAll rights reserved.

RONIC DISCONNECTION — The de-energizing of a load within a product b

o de-energize the load.

OSTATIC AIR CLEANER (AIR CLEANER) — A product intended to remove
the air. The complete product consists of an assembly of a power pack, co
and other components.

DSURE < Fhe part of the equipment that does one or more of the following:

btes ignition sources,

nd single-fault
pf fire, electric

principally by
considered to

tandards Institute

an electronic

rcuit. No electro-mechanical component having an air gap, such as a switch, contactor or

Hust and other
ntrols, ionizer-

bsent a risk of

b) Remd

dare inaccessibla a3l or anv nart(e) of tha aatinment that mav atharmalica Nnr.
e He—aH—-OFahy-—PaiiS)-ortHe—equipiehtthHatRay—oRePMSe-Pi

electric shock, including uninsulated high- or line-voltage parts.

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

3.6 EXPOSED PART — A part that is subjected to handling in normal use without removing parts such as

doors, covers

3.6.1

, or other parts if removal requires the use of a tool.

FUNCTIONAL PART — A part other than an enclosure or cabinet used to maintain the intended

relative physical position of fixed or moving parts, maintain the integrity of the structure or required for the
intended operation of the product. A fan blade is an example of this type of part.

3.6.2 GROUNDING, FUNCTIONAL - Grounding of a point in a product which is necessary for a purpose
other than safety.
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3.7 HIGH-VOLTAGE CIRCUIT — A circuit involving a potential of more than 600 volts.

3.7.1 IGNITION SOURCE - Any high- or line-voltage electrical component not located within an
enclosure. Wiring with VW-1 insulation is not considered an ignition source.

3.8 ISOLATED-LIMITED-ENERGY CIRCUIT — A circuit derived from an isolated-secondary winding of a
transformer having a maximum capacity of 100 volt-amperes and an open-circuit-secondary voltage rating
not exceeding 600 volts.

3.9 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 600 volts, and having
characteristics in excess of those of a low-voltage or an isolated-limited-energy circuit.

3.10 LOW-V
supplied by a

DLTAGE CIRCUIT — A circuit involving a potential of not more than 30
primary battery, a Class 2 transformer, or by a combination of a transfoerr

olts rms and
her and fixed

impedance that, as a unit, complies with all the performance requirements for a Class 2 transformer. A

circuit derived
limit the voltag

3.11 Deleted

3.11.1 MOT(
thermostat, pr

3.11.2 NONH
Decorative trin

3.12 PARTIA

from a line-voltage circuit by the connection of resistance in series-with the st
e and current is not considered to be a low-voltage or an isolated‘secondary ci

DR CONTROLLER — Any device normally used to stari‘and stop a motor, suc
bssure limiting control, or the like.

UNCTIONAL PART — A part of the equipment that does not perform a spd
N is an example of this type of part.

LLY PROTECTED PART — A part that is exposed only during user servicing

pply circuit to
rcuit.

h as a switch,

cific function.

, with voltage

and current linitations as specified in Partially Protected Parts, Section 37.

3.13 POWEH
The unit may 2

R SUPPLY — A unit consisting of a high-voltage transformer and other electrical component.
Iso contain controls for the air cleaner.

3.13.1 PROT
electric shock

[ECTIVE ELECTRONIC CIRCUIT (PEC) — An electronic circuit that preventq a risk of fire,

pr injury to persons’under abnormal operating conditions.

©IEC. This materipl is adapted from IEC 60335-1 Ed. 5.2 b:2016 with permission of the American National Standards Institute (ANSI)
on behalf of the International Electrotechnical Commission. All rights reserved.

3.14 Deleteq

3.14.1 SWITCH MODE POWER SUPPLY UNIT — Electronic device incorporating transformer(s) and
electronic circuitry(ies), that converts electrical power into single or multiple power outputs by rapidly
switching a solid-state device on and off. It may also isolate the input circuit from the output circuit and
regulate and/or convert the output voltage and current. The device may consist of one or more individual
units with identical or different waveforms and frequencies including dc output.

3.14.2 THERMISTOR - A thermally sensitive semiconductor resistor, which shows over at least part of
its resistance/temperature characteristic a significant non-linear change in its electrical resistance with a
change in temperature. A thermistor may be either of the positive temperature coefficient (PTC) type or of
the negative temperature coefficient (NTC) type.

3.15 USER SERVICING - The replacing, cleaning, or adjusting of filters or adjustment of controls and
the like intended to be done by the user.
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3.16 VOLTAGE FOLDBACK — A circuit design feature intended to protect the power supply output
transistors. When overcurrent is drawn by the load, the supply reduces the output voltage and current to
within the safe power dissipation limit of the output transistors.

CONSTRUCTION

4 General

4.1 The con

struction of a product shall be such that all of the following conditions are met:

a) Normal use and user servicing do not result in a risk of electric shock, fire, or injury to persons.

b) Th
limits.

c) The

malterials and component are used within their electrical, mechanical, an

assembly protects the components and wiring from being displaced,or damag

4A Components

4A.1 Gener
4A11 Aco
a) Corn
compd

b) Be
c) Be
d) Add

Note — Specific g
intended for use
under those sped

Exception No
specific comp)

a) Inv
produq

!

al

mponent of a product covered by this standard shall:

nply with the requirements for that component as-indicated in 4A.2 —4A.10 0
nent section;

sed in accordance with its rating(s) established for the intended conditions of
sed within its established use limitations or conditions of acceptability; and

itionally comply with the appli¢able requirements of this end product standard.

lomponents are incomplete in construction features or restricted in performance capabilities. Suc
only under limited conditiens,-such as certain temperatures not exceeding specified limits, and
ific conditions.

1: A compeneént of a product covered by this standard is not required to
onent requirement that:

blveswarfeature or characteristic not required in the application of the con
t; or

d temperature

ed.

the individual

ise;

h components are
hall be used only

comply with a

ponent in the

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

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

Exception No. 2: A component complying with a component standard other than those cited in 4A.2 —
4A.10 or the individual component section is acceptable if:

a) The component also complies with the applicable component standard of 4A.2 — 4A.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;
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2) Considers long-term thermal properties of polymeric insulating materials in accordance
with the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B; and

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

appropriately

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

standard may assume user expertise not common in household applications.

4A.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 th

Exception: WH
markings, inst|

applied.

4A.1.3 A cor

ose functions.

ere these other functions are not required for the application and not identi
ructions, or packaging for the appliance, the additional component standard(s

hponent not anticipated by the requirements of this standard, not specifically G

component standards of 4A.2 — 4A.10 or individual component sections,and that involves 3

of electric sh
applicable UL

4A.1.4 With
performance
anticipates no

4A.2 Attach

4A.2.1 Attac
and appliance

498. See 4A.2

Exception: At
covered unde

bck, fire, or personal injury, shall be additionally investigated in accords
standard, and shall comply with 4A.1.1(b) — (d).

regard to a component being additionally investigated, reference to con
requirements in another UL end product standard is appropriate where
mal and abnormal use conditions consistentiwith the application of this standa

ment plugs, receptacles, connectors-and terminals

hment plugs, receptacles, appliance couplers, appliance inlets (motor attac
(flatiron) plugs, shall complywith the Standard for Attachment Plugs and Re|
9.

achment plugs and‘appliance couplers integral to cord sets or power sup,
" the requirements)\of the Standard for Cord Sets and Power-Supply Cords,

need not comply with UL 498!

4A.2.2 Quick
conductors, ha

in), intended f

appliance, shg

-connegtterminals, both connectors and tabs, for use with one or two 22 — 10
ving.neminal widths of 3.5, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2
Dr inhternal wiring connections in appliances, or for the field termination of con

jed as part of
need not be

overed by the
potential risk
nce with the

struction and
that standard
rd.

hment plugs),
ceptacles, UL

ply cords are
UL 817, and

AWG copper
05, and 0.250
ductors to the

I'eemply with the Standard for Electrical Quick-Connect Terminals, UL 310.

Exception: Other sizes of quick-connect terminals shall be investigated with respect to crimp pull out,
insertion-withdrawal, temperature rise, and all tests shall be conducted in accordance with UL 310.

4A.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 Data, Signal, Control and Power Applications, UL 1977. See

4A.2.9.

4A.2.4 Wire connectors shall comply with the Standard for Wiring Connectors, UL 486A-486B.

4A.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.
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4A.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
connection within and between parts of electrical equipment, shall comply with the Standard for Multi-Pole
Splicing Wire Connectors, UL 2459. See 4A.2.9.

4A.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.

4A.2.8 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable,

be suitably rated for field wiring.

4A.2.9 Fem
that may be U
the specific ty
coupler that d
when tested

4A.3 Boxes and raceways

4A.3.1
Chapter 3 of
(such as the
Device Boxes
514D) and 4A

4A.4 Cords| cables and internal wiring

4A41 Aco

Cords, UL 817.

4A.4.2 Flexi
Flexible cord
power supply

4A.4.3 Inter
Wiring Materi

Electrical boxes and the associated bushings and fittingsyand raceways, of the typ

ble devices (such as receptacles, appliance couplers, and connectors) thata
sed, to interrupt current in the end product, shall be suitably rated for current
pe of load, when evaluated with its mating plug or connector. For example
an be used to interrupt the current of a motor load shall have a suitable horg
ith its mating plug.

he National Electrical Code, ANSI/NFPA 70 and that’'comply with the relevar
Btandard for Metallic Outlet Boxes, UL 514A, Standard for Nonmetallic Outlet
, and Covers, UL 514C, Standard for Cover Rlates for Flush-Mounted Wirin
.1 are considered to fulfill the requirements-0f'this Standard.

'd set or power supply cord shall:comply with the Standard for Cord Sets and
y

ble cords and cables shall comply with the Standard for Flexible Cords and (
and cables are considered to fulfill this requirement when preassembled in
cord complying-with the Standard for Cord Sets and Power Supply Cords, UL

nal wiringscomposed of insulated conductors shall comply with the Standard
bl, UL 768,

1

e intended, or
interruption of
an appliance
epower rating

es specified in
t UL standard
Boxes, Flush-
g Devices, UL

Power Supply

Cables, UL 62.
a cord set or
B17.

for Appliance

ith one of the

Exception Ng.

Insulated conductors need not comply with UL 758 if they comply W

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 low-voltage circuit not involving the risk of fire or personal injury need not comply with UL
758.
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4A.5 Cordreels

4A.5.1 A cord reel shall comply with the special-use cord reel requirements of the Standard for Cord
Reels, UL 355.

4A.6 Ground-fault, arc-fault and leakage current detectors/interrupters

4A.6.1 Ground-fault circuit-interrupters (GFCI) 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 button) every month to assure proper operation.”

4A.6.2 Applilance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

Note — An ALCI is|not considered an acceptable substitute for a GFCI when NFPA 70 requires a GFC}-

4A.6.3 Equigment ground-fault 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-Infterrupters, UL 943.

4A.6.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-
Interrupters, UL 1699.

4A.6.5 Leakage-current detector-interrupters (LCDI)and any shielded cord between the LCDI and
appliance shall comply with the Standard for Arc-Fault.Circuit-Interrupters, UL 1699.

4A.7 Light sources and associated components
4A.7.1 Lampgholders 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 donsidered to fulfillthis requirement.

4A.7.2 Lightihg ballasts shall comply with the:
a) Stanjdard fof. Fluorescent-Lamp Ballasts, UL 935; or

b) Standard\for High-Intensity Discharge Lamp Ballasts, UL 1029.

Exception No. 1: Ballasts forming part of a luminaire that complies with an appropriate UL luminaire
standard are considered to fulfill this requirement.

Exception No. 2: Ballasts for other light sources shall comply with the appropriate UL standard(s).

4A.7.3 Light emitting diode (LED) light sources shall comply with the Standard for Light Emitting Diode
(LED) Light Sources For Use In Lighting Products, UL 8750.

Exception No. 1: LED light sources forming part of a luminaire that complies with an appropriate UL
luminaire standard are considered to fulfill this requirement.

Exception No. 2: Individual LED light sources mounted on printed wiring boards and intended for
indicating purposes need not comply with UL 8750, but shall comply with the applicable requirements of
this end product standard.
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4A.8 Overcurrent protection
4A.8.1 Deleted
4A.8.2 Deleted
4A.8.3 Deleted
4A.8.4 Deleted
4A.8.5 Deleted
4A.9 Powel supplies
4A.9.1 A power supply other than a high-voltage power supply shall comply with.one’of the following:
a) Forja power supply providing a low-voltage circuit output:
1) Standard for Class 2 Power Units, UL 1310; or
2) Standard for Information Technology Equipmént — Safety — Part 1: General
Requirements, UL 60950-1, or Standard for Househeld and Similar Electrical Appliances —
Safety — Part 2-29: Particular Requirements ForBattery Chargers, UL 6033%-2-29; with an
output marked "Class 2", or that complies with'the limited power source (LPS) requirements
and is marked "LPS".
b) Forfa power supply providing a line-voltage'gcircuit output:
1) Standard for Power Units Other Than Class 2, UL 1012; or
2) Standard for Information Technology Equipment — Safety — Pant 1: General
Requirements, UL 60950-1:
c¢) For]a switch mode power.supply unit not complying with (a) or (b), the relevant requirements in
this Standard, including the Switch Mode Power Supply Units — Overload Test, Section 49D, shall
be applied.
4A.10 Supplementaliinsulation, insulating bushings and assembly aids
4A.10.1 Thg requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified
unless the insulation or device is required to fulfill a requirement of this standard._In such cades:

a) Insulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylene, and Rubber
Insulating Tape, UL 510;

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

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

4A.10.2

Insulating bushings that comply with Section 4A.1 of this end-product standard, and the

Standard for Insulating Bushings, UL 635, are considered to fulfill the requirements of this Standard. Tests
specified in this Standard (e.g. Strain Relief Test) may still need to be performed to confirm the
combination of the insulating bushing and the supporting part are suitable.


https://ulnorm.com/api/?name=UL 867 2021.pdf

16

UL 867 Al

UGUST 16, 2021

4A.11 Transformers

4A11.1

General-purpose transformers shall:

a) 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; or

b) Be completely enclosed within the cabinet and comply with the insulation requirements in
4A.11.3 — 4A.11.7 as well as the construction and performance requirements of this standard as far

as they reasonably apply; or,

c) Comply with the Standard for Transformers and Motor Transformers for Use in

idio-, Radio-,

and Te
compo

4A.11.2 Clas

levision-Type Appliances, UL 1411, if used in a circuit involving an ray
nent.

s 2 and Class 3 transformers shall:

dio or video

a) Comply with the Standard for Low Voltage Transformers — Part<}:_General Reqliirements, UL

5085-1
Transfq

b) Be ¢

4A11.3 Ifa
comply with:

a) The

b) Exd
combin
materid

;. and the Standard for Low Voltage Transformers —(Part 3: Class 2
rmers, UL 5085-3; or,

ntirely located within a low-voltage circuit that is notprevided with a protective

peneral purpose transformer has a Class 105(A) insulation system, the tran

Spacings requirements in Table 23.1; of:

ept as specified in 4A.11.4, be “provided with an insulation system co
ation of magnet wire and be ‘ene or more of the following major compon
Is:

1) Thermoset materials;

2) Those specified in Table 4A.1 at the specified minimum thickness;

cloth, forexample), that are thinner or other than those specified in Table 4A.
isolate the windings from dead metal parts and:

and Class 3

control.

sformer shall

nsisting of a
ent insulation

3) Materials_'or a combination of materials, whether polymeric or not polymeric (treated

|, and used to

nt least 221°F

i) Have a relative or generic thermal index for electrical properties of

(105°C)amd

i) Be unfilled glass-reinforced nylon, polycarbonate, polybutylene terephthalate,

polyethylene terephthalate, phenolic or acetal.

4) Other polymeric materials complying with the Thermal Aging Test, Section 46B.
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Table 4A.1
Primary class A insulating materials and minimum thicknesses

Minimum thickness

Material mm (inches)
Vulcanized fiber 0.71 (0.028)
Polyethylene terephthalate film 0.18 (0.007)
Cambric 0.71 (0.028)
Treated cloth 0.71 (0.028)
Electrical grade paper 0.71 (0.028)
Mica 0.15 (0.006)
Aramid paper 0.25 (0:010)

4A.11.4

c) Met

d) Tramsformer core.

4A.11.5 The

a) Be ¢lectrical grade paper, waxed or otherwise treated to resist the absorption of m

a total

b) Be mechanically and thermallyequivalent insulating material(s) to (a) and:

Insu
between a crd

a) Tur
b) Ade

lating materials not complying with 4A.11.3(b) shall comply with\4A.11.5
ssover lead and the:

s of the transformer winding to which the lead is connected;
cent winding;

bllic enclosure; or

insulating materials referenced in 4A.11.4*shall:

thickness not less than 0.013 inch’(0.33 mm); or

1) Have a dielectric breakdown strength of 2500 volts or more in the thickness

applied between the coil leads and with the coil lead cut at the point wher
inner layer; or

3) Withstand the induced-potential test in 46.3.

4A.11.6 Le

and be used

bisture, having

used; or

2) Withstand the-dielectric voltage-withstand test potential in 46.1.1(a) with the potential

e it enters the

ol

shall be rated

i ad t £ oL (AN & Lot £ ]
© MITUVIUTU do Part Ul a LUidoo TUU (A TTTouliatiull oy otTliTT UTTh a yvcricrar purpu

194°F (90°C) minimum.

e transformer

4A.11.7 The following shall comply with the Standard for Systems of Insulating Materials — General, UL

1446:

a) Materials used in an insulation system operating above Class 105 (A) temperatures; or

b) Insulation systems employing integral ground insulation.

4A.12 Button or coin cell batteries

4A.12.1

An appliance, or any accessory of the appliance such as a wireless control, intended for use

with one or more single cell batteries, shall comply with 4A.12.2 if the batteries are sized with a maximum:
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a) Diameter of 1.25 inch (32 mm); and

b) Height that is less than its diameter.

4A.12.2 An appliance for household use and provided with one or more batteries as specified in 4A.12.1
shall comply with the Standard for Products Incorporating Button or Coin Cell Batteries of Lithium
Technologies, UL 4200A or be intended for one of the following:

a) Countertop use only;

b) Fixed installation and with the batteries located at a height not less than 4 feet (1.2 m) above the
floor; or

c) Use where the batteries are not intended to be replaced and are not referenced,in|the appliance

markings or in any instructions provided with the appliance.
4A.13 Information technology equipment
4A.13.1 Information technology equipment such as a printer, visual display.unit, router, communication

connectors/data ports or computer shall comply with the Standard for Informiation Technology Equipment —

Safety — Part 1

4A.14 Optic

4A.141 An

upon to provid

a) Prim

b) Low

c) Othe

4A.14.2
between prim

In 4

: General Requirements, UL 60950-1.

al isolators and semiconductor devices

e isolation between:
ary and secondary circuits;
voltage safety circuits; or

r high-voltage circuits.

bBry and secondary, circuits of a switch mode power supply unit shall hav

isolation voltage of 1500V.

4A.14.3 A pq

comply with {
semiconducto
voltage of 150

he Standard for Electrically Isolated Semiconductor Devices, UL 1557. If
issused as part of a switch mode power supply unit, it shall have a mini
DV,

bptical isolator shall comply with the Standard for Optical Isolators, UL 157]

ddition to complying.with 4A.14.1, an optical isolator relied upon to proy

wer switching semiconductor device that is relied upon to provide isolation t¢

[ if it is relied

ide feedback
B a minimum

ground shall
the switching

rlnum isolation

5 Accessories

5.1

An appliance having provision for the use of an electrical accessory intended to be attached in the

field shall comply with the requirements in this standard, with or without the accessory installed.

5.2
connector.

Installation of an accessory by the user shall be by means of a locking type receptacle and plug-in

5.3 When an accessory is to be installed by the user, the appliance shall comply with the requirements in
Section 7, Accessibility of Uninsulated Live Parts and Moving Parts, during and after the installation of the
accessory.
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5.4 The installation of an accessory by service personnel shall be by means of receptacles, plug-in
connectors, insulated wire connectors, or by connection to existing wiring terminals.

5.5 With reference to 5.4, an installation shall not require the cutting of wiring or the soldering of
connections by the installer. Installations shall not require cutting, drilling, or welding in electrical
enclosures and in other areas where such operations may damage electrical components and wiring
within the cabinet or enclosure.

5.6 A means for strain relief shall be provided and comply with the strain relief test in Section 42, Strain
Relief Test, at a force of 20 pounds (89 N), for the wiring in the accessory if there is a possibility of
transmitting stress to the terminal connections during installation.

5.7 All term
appliance if ¢

5.8 The inte
on or with the

5.9 As part

feasible, the i
electric shock

510 Anele

6 Frame, Cabinet and Enclosure

6.1 Genera
6.1.1 Electri
6.1.2 Other

considered e

without the dyict work installed s at an energy level equal to or below that of a partially-prg

specified in P

6.1.3 An ain
considered to|

lnals and wiring intended to be field connected shall be identified on the acc

nnections are made between the accessory and the appliance, and on the wir|

nded installation of the accessory shall be indicated in the installation instrug
accessory. See 59.8.

Of the investigation, an accessory is to be trial installed to.determine that thg
hstructions are detailed and correct, and the use of the acéessory does not intr
fire, or injury to persons.

trical accessory intended for field installation shall'‘be marked in accordance w

cal parts shall be provided within-a cabinet or enclosure.

than as noted in 6.1.3,'an air-inlet or an air-outlet opening of a duct-type p
hclosed by the adjacent duct work if an insulated or an uninsulated live p

brtially Protected Parts, Section 37.

-inlet or_@n-air-outlet opening not always intended to be attached to du
be enclosed.

6.1.4 The cabinet, enclosure and parts of the cabinet or enclosure such as doors, covers

essory, on the
ng diagram.

tions included

installation is
bduce a risk of

th 57.9.

oduct may be
art accessible
tected part as

t work is not

, and the like,

shall be provided with means for securing them in place.

6.1.5 An enclosure or cabinet shall be formed and assembled so that it will have the strength and rigidity
necessary to resist the abuses to which it is likely to be subjected, without increasing its risk of fire, electric
shock, or injury to persons due to total or partial collapse with resulting reduction of spacings, loosening or
displacement of parts, or other serious defects.

6.1.6 A cast-metal or die-cast metal cabinet or enclosure shall be investigated to determine that it is
equivalent to sheet metal.

6.1.7 Deleted

6.1.8 Deleted
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6.1.9 Glass covering an observation opening shall be secured in place so that it cannot be readily
displaced in service, and shall provide mechanical protection for the enclosed parts.

6.1.10 Glass for an opening not more than 4 inches (102 mm) in any dimension shall not be less than
0.055 inch (1.40 mm) thick. Glass for a larger opening, but not more than 144 square inches (929 cm?) in
area and having no dimensions greater than 12 inches (305 mm), shall not be less than 0.115 inch (2.92
mm) thick.

6.1.11 Glass used to cover an opening larger than 144 square inches (929 cm?) shall be investigated to
determine that it has the necessary mechanical strength and is otherwise suitable for the purpose.

6.1.12 Each gasket required to seal an enclosure against the entrance of rain and condensate shall be
held in place by mechanical fasteners or adhesives except as indicated in 6.1.13, and shall:

a) Be |neoprene, rubber, thermoplastic, polyvinyl chloride or other materials with equivalent

properiies that comply with Section 49C; or

b) Co
equiva

6.1.13
but are intend

In reference to 6.1.12, gaskets which are not held in place by mechanical fastenerg
ed to be retained in the correct position by some“other means shall be pfevented from

ply with the Standard for Gaskets and Seals, UL 157 if the gasket physical
ent to those specified in 49C.2 — 49C.10.

broperties are

or adhesives

displacement ¢ither:
a) Duelto their location within the equipment, or
b) By the placement of other components in the enclosure so that if the equipment cover is
removed, the gasket will be reengaged in thevintended manner when the cover is replaced.

6.1.14 Adhesives required to secure gaskets.shall comply with 49C.11.

6.1.15 Prodycts intended for outdoor(use shall comply with the Rain Test, Section 49B.

6.1.16 For products intended forinstallation within a concealed space of a building structure, an opening

complying with Section 7, Accessibility of Uninsulated Live Parts and Moving Parts, but located on a part

of the product
mm) or a cros

a) Fout

concealed by.the building structure shall not have any dimension exceeding 1

openings in the rear of the enclosure; and

b-sectionalaréa exceeding 0.055 in? (35.5 mm?) and there shall be no more than:

7/64 in. (6.75

b) Two

openings in each of the other four sides of the enclosure.

6.2 High-voltage power supply

6.2.1

A high-

voltage power supply shall:

a) Be housed within its own enclosure or comply with 49.4.1 — 49.4.3 if the power supply has

uninsul

b)Be h

6.2.2

ated live parts; or

oused within the cabinet if the live parts of the power supply are insulated.

A power-supply enclosure shall be:

a) Uncoated sheet steel not less than 0.026 inch (0.66 mm) thick;

b) Zinc-

coated sheet steel not less than 0.029 inch (0.74 mm) thick;
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