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PREFACE

This is the harmonized CSA Group and ULSE Standard for Electric Clothes Dryers. It is the twelfth edition
of CSA C22.2 No. 112 and the sixth edition of UL 2158. This edition of CSA C22.2 No. 112 supersedes the
previous edition published in 2018. This edition of UL 2158 supersedes the previous edition published in
2018. This harmonized standard has been jointly revised on December 15, 2023. For this purpose, CSA
Group and ULSE are issuing revision pages dated December 15, 2023.

This harmonized Standard was prepared by CSA Group and ULSE Inc. (ULSE). The efforts and support
of the Technical Harmonization Committee for Laundry Standards and the Association of Home Appliance

Manufacturers (AHAM) are gratefully acknowledged.

This Standa

is considered suitable for conformity assessment within the stated scope ofithg

This Standard was reviewed by the CSA Subcommittee on Clothes-DryingoMachine
jurisdiction gf the CSA Technical Committee on Consumer and CommercialVProducts and the CSA
Strategic Stgering Committee on Requirements for Electrical Safety, and has been formally
the CSA Technical Committee.

Application

of Standard

Where refergnce is made to a specific number of samples tobe tested, the specified nu

considered 4

Note: Although
responsibility of

Level of Har
This Standar

An identical
differences r
except for ed

Reasons for

This standar
installation c

minimum quantity.

the intended primary application of this standard is(stated in its scope, it is important to note th|
the users of the standard to judge its suitability for their particular purpose.

monization
d is published as an identical-standard for CSA Group and ULSE.

standard is a standard that is exactly the same in technical content excep
bsulting from conflietsin codes and governmental regulations. Presentation is
itorial changes,

Differences.From IEC

H provides requirements for electric clothes dryers for use in accordance with
bdes of Canada and the United States. This standard does not employ any IE(

Standard.

5, under the

approved by

mber is to be

pt it remains the

t for national
word for word

the electrical
b standard for

base require

+
IeriS.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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1

Electric Clothes Dryers

1 Scope

1.1

This Standard applies to electric clothes dryers intended to be used in nonhazardous locations in

accordance with CSA C22.1, Canadian Electrical Code, Part | (CE Code, Part |) and the (U.S.) National
Electrical Code (NEC), on circuits having a nominal voltage not exceeding 600 V.

Note: Wherever practical, for convenience, the term "appliance" has been used in lieu of "clothes dryer" or "machine".

1.2 This §
appliances ¢
the use of th
households

operated me

1.3 This St
cabinets, as
and heat pu
Supplement

1.4 This St
appliances a

Note: Industrial
personnel.

2 Normatiy

2.1 Produc
noted in this

2.2 Where
editions and

CSA Group

C22.1-21

andard applies to both cord-connected and permanently connected apy
bvered by this Standard are intended for use by the general public not specific
e appliance, regardless of the mode by which its operation is initiatedFhey
and for commercial purposes, including appliances provided with ceoin-, tic
Chanisms, laundry centers and combination washer-dryers.

andard applies to tumbling clothes dryers and non-tumbling“Clethes dryers, s
well as both vented clothes dryers and non-vented clothes‘dryers, such as cond
mp clothes dryers. Additional requirements for heat pump clothes dryers
SD.

hndard does not apply to industrial and institutional type appliances. Industrial
e covered under the scope of Electric Commetceial Clothes-Drying Equipment, U

and institutional type appliances are not intended for use by the general public, but only by train

e References

s covered by this Standard.shall comply with the referenced installation codes 4
Clause.

reference is made_to any Standards, such reference shall be considered to refg
revisions thereto-available at the time of printing unless otherwise specified.

Standards

liances. The
ally trained in
are for use in
et-, or card-

ich as drying
ensation-type
are given in

br institutional
L 1240.

bd or supervised

nd standards

r to the latest

Canadian El

el L L 0. wa i
Z0UICdl COUC, Fdit’T

C22.2 No. 0:20

General Req

C22.2 No. 0.
General Req

uirements — Canadian Electrical Code, Part Il

1:19
uirements for Double-Insulated Equipment

C22.2 No. 0.2:16
Insulation Coordination

CAN/CSA-C22.2 No. 0.4-17
Bonding of Electrical Equipment
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C22.2 No. 0.5-16
Threaded Conduit Entries

C22.2 No. 0.8:19
Safety Functions Incorporating Electronic Technology

C22.2 No. 0.1
Adhesive Lab

CAN/CSA-C2
Evaluation of

5-15 (R2020)
els

2.2 No. 0.17-00 (R2018)
Properties of Polymeric Materials

C22.2 No. 8-1
Electromagné

C22.2 No. 25
Portable Lum|

C22.2 No. 14
Industrial Corn

C22.2 No. 18
Metallic Outle

C22.2 No. 18
Nonmetallic (

C22.2 No. 18
Conduit, Tubi

C22.2 No. 18
Positioning D

C22.2 No. 21
Cord Sets an

C22.2 No. 24
Temperature-

3 (R2018)
tic Interference (EMI) Filters

D.4:20
jniares

18
trol Equipment

1-13 (R2018)
t Boxes

2-06 (R2016)
Dutlet Boxes

3-12 (R2017)
hg, and Cable Fittings

5-13 (R2018)
bvices

18
f Power-Supply.Cords

15 (R2019)
Indicating and -Regulating Equipment

C22.2 No. 38-18
Thermoset-Insulated Wires and Cables

C22.2 No. 39-13 (R2017)

Fuseholder A

ssemblies

C22.2 No. 42-10 (R2020)

General Use Receptacles, Attachment Plugs, and Similar Wiring Devices

C22.2 No. 42
Cover Plates

.1-13 (R2017)
for Flush-Mounted Wiring Devices

C22.2 No. 43-17

Lampholders
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CAN/CSA-C22.2 No. 49-18
Flexible Cords and Cables

C22.2 No. 55-15 (R2020)
Special Use Switches

CAN/C22.2 No. 65-18
Wire Connectors

C22.2 No. 66.1-06 (R2015)

Low-voltage

Transformers — Part 1: General Requirements

C22.2 No. 66
Low-voltage

C22.2 No. 64
Low-voltage

C22.2 No. 74
Heater Elem

C22.2 No. 74
Equipment fq

C22.2 No. 75
Thermoplast,

C22.2 No. 71
Motors with

C22.2 No. 94
Enclosures fi

C22.2 No. 14
Motors and (

C22.2 No. 1(
Liquid Pump

.2-06 (R2015)
Transformers — Part 2: General Purpose Transformers

.3-06 (R2015)
Transformers — Part 3: Class 2 and Class 3 Transformers

-10 (R2019)
pnts

-16
r Use With Electric Discharge Lamps

-17
¢ Insulated Wires and Cables

-14 (R2019)
nherent Overheating Protection

1-15
br Electrical Equipment, Non-Environmental Considerations

0-14 (R2019)
benerators

8-14 (R2019)

S

D

C22.2 No. 11
General-Use

1-18
Snap Switches

C22.2 No. 127-18
Equipment and Lead Wires

C22.2 No. 139:19
Electrically Operated Valves

C22.2 No. 140.2-96 (R2016)
Hermetic Refrigerant Motor-Compressors

C22.2 No. 153-14 (R2019)
Electrical Quick-Connect Terminals
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C22.2 No. 156-M1987 (R2018)
Solid-State Speed Controls

C22.2 No. 158-10 (R2019)
Terminal Blocks

C22.2 No. 169-18
Electric Clothes Washing Machines and Extractors

C22.2 No. 177-13 (R2018)
Clock-Operated Switches

C22.2 No. 18
Special Use /

C22.2 No. 18
Splicing Wire

C22.2 No. 19
Capacitors fo

C22.2 No. 19
PVC Insulatin

CAN/CSA-C7
Extruded Inst

CAN/CSA-CZ
Coated Elect

C22.2 No. 21
Appliance Wi

C22.2 No. 22
Power Suppli

C22.2 No. 23
Supplementa

P.3-16
ttachment Plugs, Receptacles and Connectors

B-18
Connectors

D-14 (R2019)
I Power Factor Correction

/-M1983 (R2018)
g Tape

2.2 No. 198.1-06 (R2015)
lating Tubing

2.2 No. 198.3-05 (R2019)
ical Sleeving

D-15
ring Material Products

B-15
s with Extrasl.ow-Voltage Class 2 Outputs

b-04 (RR017)
ry Protectors

C22.2 No. 23

o-15

Heating and Cooling Equipment

C22.2 No. 248.1-11 (R2016)
Low-voltage fuses — Part 1: General Requirements

C22.2 No. 250.13:20
Light Emitting Diode (LED) Equipment for Lighting Applications

C22.2 No. 2459-08 (R2017)
Insulated Multi-Pole Splicing Wire Connectors

C22.2 No. 2556-15
Wire and Cable Test Methods
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CAN/CSA-C22.2 No. 4248.1-17
Fuseholders — Part 1: General Requirements

CAN/CSA-C22.2 No. 60335-1:16
Safety of Household and Similar Appliances — Part 1: General Requirements

CAN/CSA-C22.2 No. 60335-2-34:17

Safety of Household and Similar Electrical Appliances — Part 2-34: Particular Requirements for Motor-

compressors

CAN/CSA-CP2.2 No. 60950-1-07 (R2016)
Information Technology Equipment Safety Part 1. General Requirements

CAN/CSA-CP2.2 No. 61058-1:17
Switches forgppliances — Part 1: General requirements

CAN/CSA-CB61-16
Energy Perfqrmance and Drum Volume of Household Electric Cloth&s Dryers

CAN/CSA-E$0384-14:14 (R2018)
Fixed Capacitors for Use in Electronic Equipment — Part 14:Sectional Specification — Fixed
Electromagngtic Interference Suppression and Connection to the Supply Mains

CAN/CSA-E0384-1:14 (R2018)
Fixed Capacijtors for Use in Electronic Equipment— Part 1: Generic Specification

CAN/CSA-E$0730-1:15
Automatic Electrical Controls — Part 1:-General Requirements

CAN/CSA-ET30-2-7-94 (R2018)
Automatic Electrical Controls-for Household and Similar Use — Part 2: Particular Requireme
and Time Switches

CAN/CSA-E§0730-2-8-17
Automatic Electrical> Controls for Household and Similar Use — Part 2-8: Particular Req|

Capacitors for

hts for Timers

Lirements for

Electrically Qperatéd Water Valves, Including Mechanical Requirements

CAN/CSA-E60730-2-9:18
Automatic Electrical Controls for Household and Similar Use — Part 2-9: Particular Req
Temperature Sensing Controls

CSA Component Acceptance Notice 5A

uirements for

Announcement of Extension of the Component Acceptance Service for Optocouplers and Related Devices

CSA C22.2 No. 62368-1:19

Audio/video, information and communication technology equipment — Part 1: Safety requirements — Third

Edition

B64.1.1-11 (R2016)
Atmospheric Vacuum Breakers (AVB)
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UL Standards

UL 20
General-Use Snap Switches

UL 44
Thermoset-Insulated Wires and Cables

UL 62
Flexible Cords and Cables

UL 66
Fixture Wire

UL 83
Thermoplastig-Insulated Wires and Cables

UL 94
Tests for Flampmability of Plastic Materials for Parts in Devices and Appliances

UL 157
Gaskets and Seals

UL 224
Extruded Insylating Tubing

UL 244A
Solid-State Cpntrols for Appliances

UL 248-1
Low-Voltage Fuses — Part 1: General Requirements

UL 310
Electrical Quick-Connect Tenminals

UL 429
Standard for Electrically Operated Valves

UL 496

Lampholders

UL 498
Standard for Attachment Plugs and Receptacles

UL 499
Standard for Electric Heating Appliances

UL 508
Industrial Control Equipment

UL 510
Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape
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UL 514A

Metallic Outlet Boxes

UL 514B

Conduit, Tubing, and Cable Fittings

UL 514C
Standard for

UL 514D

Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

Cover Plates for Flush-Mounted Wiring Devices

UL 635
Standard for

UL 723
Tests for Sur

UL 746A
Polymeric M.

UL 746B
Standard for

UL 746C
Polymeric M

UL 746E
Polymeric M
Used in Print

UL 796
Printed-Wirin

UL 758
Standard for

UL 778
Standard for

Insulating Bushings

face Burning Characteristics of Building Materials

hterials — Short Term Property Evaluations

Polymeric Materials — Long Term Property Evaluations

hterials — Use in Electrical Equipment Eyaltations

aterials — Industrial Laminates;-Filament Wound Tubing, Vulcanized Fibre,
ed Wiring Boards

g Boards

Appliance Wiring Material

Motor-Operated Water Pumps

and Materials

UL 810
Capacitors

UL 817
Standard for

UL 840

Cord Sets and Power-Supply Cords

Insulation Coordination Including Clearances and Creepages Distances for Electrical Equipment

UL 873
Temperature

-Indicating and -Regulating Equipment
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UL 917
Clock-Operat

UL 935

ed Switches

Standard for Fluorescent-Lamp Ballasts

UL 969

Marking and Labeling Systems

UL 991

Tests for Safety-Related Controls Employing Solid-State Devices

UL 1004-1
Rotating Eleg

UL 1004-2
Impedance P|

UL 1004-3
Thermally Prq

UL 1004-7
Electronically

UL 1012
Standard for

UL 1029
Standard for

UL 1030
Standard for

UL 1054
Special-Use

UL 1059
Standard for

{rical Machines — General Requirements

rotected Motors

tected Motors

Protected Motors

Power Units Other Than Class 2

High-Intensity-Discharge Lamp ‘Ballasts

Sheathed Heating Elements

bwitches

ferminal Blocks

UL 1077

Standard for Supplementary Protectors for Use in Electrical Equipment

UL 1097

Double Insulation Systems for Use in Electrical Equipment

UL 1310

Class 2 Power Units

UL 1434

Thermistor-Type Devices
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UL 1411
Standard for Transformers and Motor Transformers for Use in Audio-, Radio-, and Television-Type
Appliances

UL 1441
Coated Electrical Sleeving

UL 1446
Standard for Systems of Insulating Materials — General

UL 1565
Positioning Revices.

UL 1577
Optical Isolators

UL 1581
Reference Standard for Electrical Wires, Cables, and Flexible Cords

UL 1694
Tests for Flammability of Small Polymeric Component Materials

UL 1977
Standard forlComponent Connectors for Use in Data, Signal,"Control and Power Applications

UL 1995
Heating and [Cooling Equipment

UL 1998
Software in Frogrammable Components

UL 2157
Electric Clothes Washing Machines and Extractors

UL 2158A
Clothes Drydr Transition Duct

UL 2353
Standard for|Safety for Single- and Multi-Layer Insulated Winding Wire

UL 2459
Insulated Multi-Pole Splicing Wire Connectors

UL 4200A
Standard for Safety for Products Incorporating Button or Coin Cell Batteries of Lithium Technologies

UL 4248-1
Fuseholders — Part 1: General Requirements

UL 5085-1
Low-Voltage Transformers — Part 1: General Requirements
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UL 5085-2

Low-Voltage Transformers — Part 2: General Purpose Transformers

UL 5085-3

Low-Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

UL 8750

Standard for Light Emitting Diode (LED) Equipment for Use in Lighting Products

UL 60065

Audio, Video and Similar Electronic Apparatus — Safety Requirements

UL 60335-1
Safety of Hou

UL 60335-2-3
Safety of Ho
Compressors

UL 60384-14
Safety Requ
Specification:
Supply Mains

UL 60691
Thermal-Link

UL 60730-1
Automatic Eld

UL 60730-2-1
Automatic EI
and Time Sw

UL 60730-2-9
Standard for
for Electrically

UL 60730-2-9

sehold and Similar Appliances — Part 1: General Requirements

4
lisehold and Similar Electrical Appliances, Part 2-34: Particulan Requiremen

frements for Fixed Capacitors for Use in Electronic Equipment — Part 1
Fixed Capacitors for Electromagnetic Interference”Suppression and Conng

5 — Requirements and Application Guide

ctrical Controls for Household and Similar Use; Part 1: General Requirements

pctrical Controls for Household and Similar Use; Part 2: Particular Requiremen
fches

\utomaticElectrical Controls for Household and Similar Use; Part 2: Particular R
Operated-Water Valves, Including Mechanical Requirements

{s for Motor-

4: Sectional
bction to the

ts for Timers

equirements

£ aal .ll').—t’)-

Automatic El

Fringl (Oopmdteada For [l iaaholds Qioailaoe |1 Doyrting laor Do,
ovirredr CuUrnrvros 1ot rrouocCrivIiu darrua OIrrmrdar UoU, dart . 1 daruaourar oy

Temperature Sensing Controls

UL 60950-1

Information Technology Equipment — Safety — Part 1: General Requirements

UL 60939-1

irements for

Passive Filter Units for Electomagnetic Interference Suppression — Part 3: Passive Filter Units for Which
Safety Tests are Appropriate

UL 61058-1

Switches for Appliances — Part 1: General Requirements
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UL 61800-5-1

Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements — Electrical, Thermal
and Energy

UL 62368-1

Audio/Video, Information and Communication Technology Equipment — Part 1: Safety Requirements

ASSE (American Society of Sanitary Engineering) Standards

ASSE 1001

Performance Requirements for Atmospheric Type Vacuum Breakers

ASTM Intern

ASTM B344

ational Standards

Standard Specification for Drawn or Rolled Nickel-Chromium and Nickel-Chromium-Ir

Electrical He

ASTM E230
Standard S
Thermocoup,

ASTM B603

hting Elements

F230M
pecification and Temperature-Electromotive Force ((emf) Tables for
es

Standard Specification for Drawn or Rolled Iron-Chromium-Aluminum Alloys for Elec

Elements

ASTM D502%

Standard Sp
Governmen

Code of Fed
430)

Appendix D
Clothes Drye

D
bcification for Laboratory Burner Used for Small-Scale Burning Tests on Plastic |

of USA

eral Regulations, Title*10, Part 430, as amended from time to time (referencs

fo Subpart Byof Part 430, Uniform Test Method for Measuring the Energy Cd
rs

IEC (InternationalElectrotechnical Commission) Standards

bn Alloys for

Standardized

rical Heating

Waterials

d as 10 CFR

nsumption of

IEC 60127-1

2015

Miniature Fuses — Part 1: Definitions for Miniature Fuses and General Requirements for Miniature Fuse-

links

IEC 60695-2-

11

Fire Hazard Testing — Part 2-11: Glowing/Hot-Wire Based Test Methods — Glow-Wire Flammability Test
Method for End-Products

IEC 60695-2-

13

Fire Hazard Testing — Part 2-13: Glowing/Hot-Wire Based Test Methods — Glow Wire Ignitability Test
Method for Materials

IEC 60695-11-10
Fire Hazard Testing — Part 11-10: Test Flames — 50 W Horizontal and Vertical Flame Test Methods
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IEC 61000-4-2-08
Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic
discharge immunity test

IEC 61000-4-3-10
Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques — Radiated, radio-
frequency, electromagnetic field immunity test

IEC 61000-4-4-12
Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques — Electrical fast
transient/burst immunity test

IEC 61000-4-b-14
Electromagnétic compatibility (EMC) — Part 4-5: Testing and measurement techniques™ \Surge immunity
test

IEC 61000-4-6-15
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement fechniques —| Immunity to
conducted digturbances, induced by radio-frequency fields

IEC 61000-4-11-10
Electromagnétic compatibility (EMC) — Part 4-11: Testing and mmeasurement techniques — Joltage dips,
short interrupfions and voltage variations immunity tests
IEC 61000-4-13-09

Electromagnetic compatibility (EMC) — Part 4-13: Testing and measurement techniques — Hgrmonics and
interharmonids including mains signalling at a.c. power port, low frequency immunity tests

NFPA (National Fire Protection Association) Standards

NFPA 70
National Elecfrical Code

ULC (Underwriters Laboratories of Canada) Standards

CAN/ULC-S1p2-10
Test for Surface Burning-Characteristics of Building Materials and Assemblies

3 Definitions

3.1 For the purpose of this Standard, the following definitions apply.

3.2 APPLIANCE, CORD-CONNECTED - an appliance that is connected to the electrical supply by a
cord set or by a power-supply cord terminating in an acceptable attachment plug.

3.3 APPLIANCE, HOUSEHOLD TYPE — an appliance commonly used in, but not restricted to, a single-
family dwelling.

3.4 APPLIANCE, PERMANENTLY CONNECTED - an appliance that is connected to the electrical
supply by means other than a supply cord and an attachment plug.

3.5 APPLIANCE, RECESSED - an appliance intended to be:
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a) supported by the floor; and

b) located immediately adjacent to a wall in the rear or located immediately adjacent to a wall, a
cabinet, or another appliance on each side.

If the construction permits, a countertop can cover the appliance and adjacent cabinets and appliances. A
recessed appliance is not intended for permanent attachment to the building structure or to adjacent
cabinets or appliances.

3.6 APPLIANCE, STATIONARY - any appliance that is intended to be fastened in place or located in a
dedicated space.

3.7 APPLIANCE, WALL-INSERT - an appliance intended to be mounted permanently in-g wall or other
vertical surface of a building or cabinet.

3.8 AUTOMATIC — an appliance is considered to be automatically controlled.if one orf more of the
following con(dition applies:

a) repeated starting of the appliance, beyond one complete predetermined cycle off operation, to
the point where some form of limit switch opens the circuit, is independent of any manpal control;

b) dufing any single predetermined cycle of operation, the'metor is caused to stop and restart one
or mgre times;

c) uppn energizing the appliance, the initial starting” of the motor can be intentiopally delayed
beyond normal, conventional starting; or

d) during any single predetermined cycle of-@peration, automatic changing of the mgchanical load
can r¢duce the motor speed to re-establish'starting-winding connections to the supply circuit.

3.9 BAFFLE — a paddle inside the drum thatlifts and tumbles clothes.
3.10 BARRIER - a partition for the“insulation or isolation of electric circuits, for the isolatjon of electric
arcs, or for the isolation of moving\parts or hot surfaces. In this respect, a barrier can serve gs a portion of

an enclosureland as a functional,part.

3.11 BUILT}HN APPLIANCE - a stationary appliance that is constructed to be permanently| installed in a
cabinet or wall.

3.12 CIRCUIT,LOW-VOLTAGE - A circuit having limited voltage and energy capacity supplied by:

a) a primary battery having an output of 30 V or less;
b) a Class 2 transformer; or
c) a Class 2 power supply.

Note 1: A circuit that is derived from a circuit that exceeds 30 V by connecting resistance or impedance, or both, in series with the
supply circuit to limit the voltage and current, is not considered to be a low-voltage circuit.

Note 2: The term "low voltage" as used in this clause relates to "extra low-voltage" in Canada.

3.13 CIRCUIT, LINE-VOLTAGE - A circuit having characteristics in excess of those of a low-voltage
circuit.
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3.14 COMBINATION WASHER-DRYER — A machine utilized to wash and dry clothes within the same
compartment.

3.15 CONTROL, OPERATING - Control, the operation of which starts or regulates the appliance during
normal operation.

3.16 CONTROL, PROTECTIVE - Control, the operation of which is intended to prevent the risk of
electric shock, fire, or injury to persons during normal or abnormal operation of the appliance.

Note: During the evaluation of the protective control, the protective functions are verified under normal and single-fault conditions of
the control.

3.17 COOL
rotated with r
of spontaneo

DOWN PERIOD - Final part of the tumble dryer cycle where the drum is
bduced power to the heating element and with air circulation in order to reduce
s combustion of the clothes load.

tl::ontinuously
e possibility

Note: Continuou

3.18 CURR
voltage circui

Note: With respe]

3.19 ELECIT
spade termin
and connectiq

3.20 ENCL(

rotation does not mean rotation in same direction if the intended operation is to reverse direction in

ENT CARRYING PARTS — Parts carrying current during normalor abnormal op
S.

Ct to separation of circuits, Clause 20.3, this term refers to parts intboth low-voltage and line-voltage
hls, pin terminals, micro switch contacts, relay, contacts, timer contacts, crimped
ns that are welded or soldered.

DSURE — A material used to:

a) render inaccessible, by itself orin conjunction with acceptable enclosure

supplg
electri

b) red

mentary enclosures, any (of all uninsulated current-carrying parts, intern
Cal components not having their own enclosures;

ice the likelihood of.propagation of ignition due to electrical disturbances occurri

c) both (a) and (b).

3.21 ENCL(
a) will

b) doe

DSURE BARRIER — A material used to reduce the size of an opening in an encla

not.permit the entrance of a 19.1 mm diameter rod; and

normal use.

pration in line

circuits.

RICAL CONNECTION - The physical interface between two points in a cifcuit such as

connections,

barriers and
bl wiring, or

ng within; or

sure that:

STotcomply with Crause 7-2(aJ( T or(27-

A polymeric enclosure barrier is to be evaluated as a functional polymeric part.

3.22 ENCLOSURE, SUPPLEMENTARY — A material used to reduce the size of an opening in an
enclosure that:

a) will permit the entrance of a 19.1 mm diameter rod; and

b) does not comply with Clause 7.2(a)(1) or (2);
when enclosure barriers, if provided, are removed.

A polymeric supplementary enclosure shall be evaluated as an enclosure.
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3.23 FIELD WIRING TERMINAL — A terminal to which a wire can be connected in the field, unless the

wire and am

eans of making the connection, such as:

a) a pressure wire connector;

b) sol

c)as

dering lugs;

oldered loop; or

d) a crimped eyelet;

factory-assembled to the wire, is provided as a part of the appliance.

3.24 FLAM
50 mm.

3.25 HEAT
a)ah
b) ele]

c)afr

3.26 HEAT
electric curre

3.27 LAUN

3.28 LIVE
neutral cond

3.29 MEME
of, a flexible
3.30 NONC
a) me
b)a 5§

lE CYLINDER - A projection of a vertical cylinder having a diameter of 20 mm‘a

ER ASSEMBLY — An assembly of
eating element;
ctrical insulation (e.g., refractory, mica, magnesium oxide);-and

ame or housing (e.g., a metal sheath or the like) thatchoalds the assembly togeths

NG ELEMENT - The actual electrical conducting*medium that is intended to be
nt.

PRY CENTER — A machine utilized to wash and dry clothes in separate compar

PART — Conductor or conductive,part intended to be energized in normal us
ictor.

RANE SWITCH — A momeéntary switching device in which at least one contact i
substrate.

OMBUSTIBLE MATERIAL — For purposes of this Standard, a noncombustible n
tal;

VA material; or

c)a
5V fla

3.31

nd a height of

o

heated by an

ments.

D

b, including a

5 on, or made

haterial is:

e test inC/S-C22.2 o. .1 7an te 2 ae test n UL 74. 7

polymeric control knob or lever can be considered a decorative part.

dance with the

PART, DECORATIVE — A material used for no other function except appearance. A removable

3.32 PART, FUNCTIONAL — A material used in such a way that deterioration or breakage of the part
would result in a risk of fire, electric shock, or injury to persons.

3.33 PART, NONFUNCTIONAL — A part, such as thermal insulation or decorative material, that does not
serve as electrical insulation or to support or enclose electrical components, maintain electrical spacings,
or reduce the risk of injury to persons.
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3.34 RISK OF ELECTRIC SHOCK - A risk of electric shock is considered to exist if under normal
conditions and single component fault conditions the potential between the part and earth ground or any
other simultaneously accessible part is more than the following relevant values. These low-voltage circuits
are supplied from an isolating source:

a) 30 Vrms;
b) 42.4 V peak for sinusoidal or nonsinusoidal AC;
¢) 60 V dc continuous, or 60 V peak for interrupted DC outside the range of 10 — 200 Hz; or

d) 24.8 V peak for DC interrupted at a rate of 200 Hz or less.

Note: A LOW-VQLTAGE CIRCUIT and the secondary circuit of a Class 2 circuit do not involve a risk of electric shack.

3.35 RISK QF FIRE - A risk of fire is considered to exist at any two points in a circuit where a power of
more than 19 W can be delivered into an external variable resistor connected between the fwo points at
the end of 5 geconds under normal conditions and single component fault conditions; see Clauses 28.4.7
and SB14.

Note: A low powgr circuit does not involve a risk of fire.

3.36 COMBINATION TEMPERATURE-REGULATING AND LIMNING DEVICE — A device that functions
to:

a) regllate the temperature under normal conditions of use; and

b) lim|t abnormal temperatures that might result from conditions of abnormal operation of the
appliapce.

3.37 TEMPERATURE-LIMITING DEVICE +A’device that functions:
a) only under conditions that preduce abnormal temperatures; and

b) thatis not intended to fufhction during normal operation of the appliance.

3.38 TEMPERATURE-REGULATING DEVICE - A device that:
a) regylates temperature; and

b) fungtionstduring normal operation of the appliance.

3.39 TUMBLE DRYER — An appliance in which textile material 1s dried by tumbling In a rotating drum
through which heated air is blown or drawn.

3.40 TUMBLE DRYER, VENTED TYPE — A tumble dryer in which the heated air is then exhausted from
the appliance.

3.41 TUMBLE DRYER, CONDENSATION TYPE — A tumble dryer in which the air used for the drying
process is dehumidified by cooling.

3.42 WITHIN 3 MM - Falling within the dotted boundary formed by the flame cylinder with hemispherical
ends, as shown in Figure 10.

3.43 VULCANIZED FIBRE — A material that, if 0.8 mm thick minimum and acceptably mounted and
secured, could be used as an enclosure barrier, but not as an enclosure or supplementary enclosure.
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4 General Requirements

4.1 Combination washer-dryers and laundry centers shall comply with this Standard and also with the
requirements of the Binational Standard CSA C22.2 No. 169 and UL 2157. Where more than one
Standard applies, preference shall be given to that Standard considered to require the highest standard of
construction or testing.

4.2 The values given in S| (metric) units shall be normative. Any other values given shall be for
informational purposes only.

4.3 In Canada, the general requirements applicable to this Standard are given in the latest version of
CSA C22.2 Ne-0-

5 General Conditions for the Tests
5.1 Voltage and frequency

5.1.1 Unlegs otherwise specified in the requirements, all tests shall beconducted with the appliance
connected tg a supply circuit with a rated frequency and a voltage (V) of:

a) 120 V for an appliance rated from 110 to 120 V;
b) 240 V for an appliance rated from 220 to 240 V; or

c) thg maximum rated voltage of the appliance for an appliance rated other than as|{mentioned in
(a) or|(b).

5.1.2 The tgst voltage (V;) used during the heating tests of Clause 10 and the abnormal opération tests of
Clause 16 ghall be adjusted so that the calculated (see formula below) heating circuit|input (W,) is
achieved. This compensates for heating elemients with inputs at Vg (see Clause 5.1.1) that are different
than their rated (marked) inputs.

.

W = W,/ V)"

m
in which:
W, is the calculated heating circuit input in, W;

W,, if the heating element rated (marked) input in, W;

V iS 1 - e L o I o0 | P B’ | I
s 1€ SUPPTY CITCUIL VOIlayt SPeEUIicU T uidust O. 1. 1, diTU

V., is the heating element rated (marked) inputin, V.

5.1.3 Ifitis necessary to increase the appliance test voltage beyond the voltage as specified in Clause
5.1.1, the motor shall be supplied from a separate circuit not exceeding the nominal system voltage (e.g.,
120V, 240 V).

5.2 Testload

5.2.1 Unless otherwise specified, the test load shall consist of cloths as described in Clause 5.3 and
shall:

a) be soaked in water, which shall be extracted as it would be in normal use just before the cloths
are placed in the appliance; or
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b) be wet until they have absorbed a mass of water equal to the dry mass of the cloths.
5.2.2 The dry mass of the test cloths shall be the greater of:

a) the

maximum load recommended by the manufacturer; or

b) 0.032 kg/L of clothes-drum volume. The clothes-drum volume shall be determined by a
measurement or calculation method. Whenever a referee method is necessary to determine
clothes-drum volume, the measurement shall be made in accordance with the method described in
CAN/CSA-C361 or Paragraph 3.1 of Appendix D to Subpart B of 10 CFR 430.

5.3 Test fabric

5.3.1 The f§
threads per G
hemmed to 3
double hemn
correct.

5.4 Thermd
541 Therm
shall conform
Initial Values

5.5 Laundn

5.5.1 When
any other pov

5.6 Cheesecloth for heating and abnormal tests

5.6.1 When
cheesecloth
threads/cm.

5.7 Testten

571 Thetg

bric used for tests shall be bleached, preshrunk cotton suiting, having a‘ war
m and a filling of 18 — 20 threads per cm. Individual cloths shall be 610)%’915
size of approximately 560 x 865 mm. A small number of smaller, €loths, 30
ed to a size of 255 x 255 mm, may be used if necessary to make the total wi

couples

ocouples shall consist of wires not larger than 24 AWG (0.21 mm?). The therm
with the requirements for Special Tolerances thermocouples as listed in the T
pbf EMF versus Temperature tables in the ANSI/ASTM E230/E230M.

y detergent

bver laundry detergent is required_for-a test in this Standard it shall be AHAM
dered laundry detergent having similar properties.

bver cheesecloth is tequired for a test in this Standard, the cloth shall be ble
running approxinfately 34 g/m? with a thread count in the range of 10 — 1

nperature

sts'shall be conducted in a draught-free location and, in general, at an ambient

p of 21 — 23
mm, double
b x 305 mm,
bight of cloth

ocouple wire
blerances on

detergent or

ached cotton
3x9-12

temperature

in the range

f 10'—40°C

6 Marking and Instructions

6.1

Marking

Note: In Canada, there are two official languages. Therefore, it is necessary to have CAUTION,
WARNING, and DANGER markings in both English and French. Annex A lists acceptable French
translations of the markings specified in this Standard. When a product is not intended for use in Canada,
cautionary markings may be provided in English only.
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6.1.1

6.1.1.1

General

A marking that is required to be permanent shall be moulded, die-stamped, paint-stenciled,

stamped, or etched metal that is permanently secured, or indelibly stamped on a pressure-sensitive label
secured by adhesive. Pressure-sensitive labels and adhesive shall comply with CSA-C22.2 No. 0.15 and

UL 969.

6.1.1.2 A marking required to be permanent shall be located on a part that would require the use of a tool

for removal.

6.1.1.3 A cautionary marking intended to instruct the operator shall be legible and visible to the operator

during norm
visible when

6.1.14 Ac
letters not le
high.

6.1.2 Appliance markings

6.1.2.1 An
included in t
shall include

6.1.2.2 An
appliance in
location of th

6.1.2.3 An
connected tqg
operate norn
permanently

"If connected

6.1.2.4 If rq
permanently

6.1.2.5 Apg

L oneration of the annliance A _markina aiving servicing instructions shall h
Lad Lol odl N g J J J

such servicing is being performed.

hutionary marking shall be prefixed by the word "CAUTION", "WARNING", or
5s than 3.2 mm high. The remaining letters of such marking shall fiet’be less

appliance shall be rated in volts and in amperes op-watts. The number of ph

the frequency expressed in hertz (Hz).

appliance shall be provided with a schematic circuit diagram, attached or s
a location that is easily accessible for servicing, such as the back panel, the t
B wiring terminals, the console, or the-€ontrol housing.

appliance, as mentioned in €lause 8.2, that will not start and operate n
a circuit protected by a 15-A-fuse of other than the time-delay type, but that
nally when connected to-a-gircuit protected by a 15 A time-delay fuse, shall b
marked with the following-or the equivalent:

to a circuit protected by fuses, use time-delay fuses with this appliance".

placeable~fuses are provided, the maximum size in amperes of the fuse req
markedorrthe appliance.

liances having field wiring terminals shall be marked with one of the following:

legible and

'DANGER" in
than 1.6 mm

ases shall be

ne ratings if the appliance is intended for connectionto a polyphase circuit, apd the ratings

ecured to the
oe panel, the

brmally when
will start and
e plainly and

lired shall be

a) "Use copper conductors only", if the terminal is acceptable only for connection to copper wire;

b) "Use aluminum conductors only", if the terminal is acceptable only for connection to aluminum

wire;

c) "Use copper or aluminum conductors" or "Use copper, copper-clad aluminum, or aluminum
conductors", if the terminal is acceptable only for connection to either copper or aluminum wire; or

d) "Use copper-clad aluminum or copper conductors”, if the terminal is acceptable only for
connection to either copper or copper-clad aluminum wire.

6.1.2.6 A heating element rated more than 1 A and intended to be replaceable in the field shall be

marked with:

a)itsratinginVand AorinVand W;
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b) the

manufacturer's part number; or

¢) an equivalent means of identification.

The marking shall withstand the environment involved.

Note: An open-wire heating element need not be marked if it is part of an assembly that is marked as required.

6.1.2.7 Clothes dryers employing supply terminals intended for use with supply conductors rated above
60°C shall be marked on the exterior adjacent to the supply entry with the following or equivalent wording:

"USE SUPPLY CONDUCTORS RATED

C(__°F)"

The marking
test (Clause 1

6.1.2.8 An appliance shall be clearly and permanently marked with a warning that the

intended for |

6.1.29 A w
appliance:

a) for &n appliance that includes a no-heat setting in its:controls:

"WAR
rubbe

or the

b) for any other appliance:

"WAR

texturgéd rubber-like materials."

6.1.2.10 An
and permane

6.1.2.11
to reduce the

6.1.2.12 An

The markings{mentioned in Clauses 6.1.2.8 to 6.1.2.10 shall be separated from ot

shall include both °C and °F. The temperature rating of the conductors used i
0) shall be placed in the marking.

se only with fabrics that have been washed with water as a cleaning agent.

arning consisting of the following shall be included inythe permanent ma

NING — To reduce the risk of fire, do not use heat when drying articles con
or similarly textured rubber-like materials";

marking given in (b).

NING — To reduce the risklof fire, do not dry articles containing foam rubbe

appliance that provides means for collection of dust and lint accumulation sh
htly marked to indicate the necessity of keeping the lint trap cleaned out.

likelihood'of their being overlooked.

appliance shall be permanently marked:

n the heating

appliance is

rking on an

taining foam

r or similarly

all be plainly

ner markings

a) at or near the exhaust opening of the appliance with the word "CAUTION" and the following
statement or the equivalent: "Risk of Fire. A clothes dryer produces combustible lint. The dryer
must be connected to an exhaust to the outdoors. See Installation Instructions"; and

b) on a surface readily visible to the user after installation of the appliance with the word
"CAUTION" and the following statement or the equivalent: "Risk of Fire. A clothes dryer produces
combustible lint. The dryer must be connected to an exhaust to the outdoors. Regularly inspect the
outdoor exhaust opening and remove any accumulation of lint around the outdoor exhaust opening

and in

the surrounding area."

6.1.2.13 The requirements in Clause 6.1.2.12 do not apply to condensation type tumble dryers.
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6.1.2.14 For a vented laundry center or vented combination washer-dryer, the words "A clothes dryer,"
where used in Clause 6.1.2.12, shall be changed to "The dryer operation of a laundry center (or
combination washer-dryer)."

In the markings, where the words "clothes dryer" appear more than once, the word "appliance" may be
substituted for the subsequent use of the words "clothes dryer."

6.1.2.15 If an appliance employs a non-current-carrying metal part that is not grounded as provided in
Clause 24.1.5, the appliance shall be permanently marked with the word "WARNING" and the following or
the equivalent:

"Certain intefpal-pars-are-intentions ol-grounded-and-maypre a-fisk-of-slectric-shock only during
servicing. Service Personnel — Do not contact the following parts while the appliance is energized:
(A list of ungfounded parts shall be inserted.)

The marking| shall be located on the outside of the appliance, and it shall be_readily visibje before any
servicing opgration. The marking also shall be located close to each ungreunded part, apd it shall be
readily visibl¢ before or when the part becomes accessible.

If all approaches to ungrounded parts can be adequately covered by omne marking:

a) then only one marking, visible from the outside of the appliance and at the approach to the
ungrdunded parts, need be employed; or

b) if the marking is located on the ungrounded part; only one marking need be employged.

6.1.2.16 If & manufacturer produces or assemblesiappliances at more than one factory, pach finished
appliance shall have a distinctive marking, which”’can be in code, by which it can be identified as the
product of a particular factory.

6.1.2.17 Arn appliance provided with instructions for any type of user maintenance other than cleaning a
lint trap shall|lbe marked with the word "WARNING" and the following or the equivalent:

"To reduce the risk of electricsshock, disconnect this appliance from the power supply befgre attempting
any user ma|ntenance other than cleaning the lint trap. Turning the controls to the OFF posjtion does not
disconnect this appliance from the power supply.”

The marking|shall be.so located as to be visible before the maintenance is attempted.

Note: An applianice not equipped with a lint trap may omit the reference to a lint trap in the required marking.

6.1.2.18 An appliance shall have a permanent, legible marking that will be readily visible after the
appliance has been installed as intended without the necessity of moving the appliance. The markings
shall include the:

a) manufacturer's name, trade name, trademark, or other descriptive marking by which the
organization responsible for the product can be identified — hereinafter referred to as the
manufacturer's name;

b) catalogue number or the equivalent;
c) electrical rating; and

d) date of manufacture by week, month or quarter, and year, which may be abbreviated or in an
established or otherwise acceptable code.
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6.1.2.19 An appliance that is intended to be installed in a closet shall be provided with a permanent
marking that specifies the required clearances to all adjacent surfaces and the required ventilation in the
door. This marking may be included with other markings on a common label provided it is:

a) separate from the wording of all other markings on the label; and

b) visible during installation.

6.1.2.20 A stationary appliance employing an attachment plug in accordance with Clause 22.3.6 shall be
marked in the installation instructions, markings, or by a hang tag or equivalent: "Connect to Individual
Branch Circuit."

6.1.2.21 A n that will be

visible after th

ord-connected appliance shall be clearly and permanently marked in a locatio

the size of the
rating of the @

Note: A marking

6.1.2.22 With reference to Clause 9.3, an appliance that is fastened ér otherwise secured

location and
protective de
shall be pern
which no ligh

that it will be readily visible when the connections to the supply circuit are made.

6.1.2.23 An
visible during
equivalent:

"To reduce theri
6.1.2.24 Th
"WARNING:

The marking
mm high.

6.1.2.25 If g

e appliance has been installed as intended. The marking shall include a statem
branch circuit to which the appliance is intended to be connected and the'maxi
vercurrent-protective device to be used in that branch circuit. (See Clause’9.)

bn the back of the appliance is acceptable.

s intended to be connected to a supply circuit protected-by a 15 A or a 20 A
ice and that has a current rating greater than 50 pereent of the supply-circuit-

anently marked to indicate that the appliance shallbé connected only to a suy
ting units or general-purpose receptacles are connected. The marking shall b

appliance that does not comply with Clause 19.5.7 shall be marked, in a lo
installation and inspection, with the word: "WARNING", and the following stat

k of fire, this appliance must be fastened or otherwise secured to an uncovered concrete floor."
p following marking shall appear on all 120/208 V household clothes dryers:
DO NOT USE ON.120/240 V SUPPLY."

Ehall be located adjacent to the supply entry and shall be in contrasting letters n

bnt indicating
mum ampere

at a specific
overcurrent-
current rating
bply circuit to
e located so

cation that is
ement or the

bt less than 6

indicate the ty

voltage.

6.1.2.26

cord-connected appliance employs a dual-voltage motor, instructions shall bI

If an appliance can be readily adapted, upon installation, for connection to a supply circuit of

provided to
e alternative

either of two different voltages, complete instructions, including identification of terminals, for making the
connections for the different voltages shall be included in the permanent marking of the appliance.

6.1.2.27 If an appliance is for use either on a 120 V, 2-wire circuit or on a 120/240 V, 3-wire circuit,
depending on the connections to be made when the appliance is installed, there shall be a warning
marking on the appliance stating that non-current-carrying metal parts are not to be connected to the
grounded terminal when the appliance is used on the lower-voltage circuit.
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6.1.2.28 A permanently connected appliance having one motor and other loads or more than one motor
with or without other loads shall be permanently marked in a location that will be visible when connections
to the power-supply circuit are made and inspected. The markings shall include:

a) the minimum supply-circuit conductor ampacity in accordance with Clause 6.1.2.29; and

b) the maximum rating and type of supply-circuit overcurrent-protective device, such as a non-time-

delay

fuse or a dual-element time-delay fuse, in accordance with Clause 6.1.2.30.

6.1.2.29 With reference to the requirement in Clause 6.1.2.28(a), the minimum supply-circuit conductor
ampacity shall be based on the maximum input in accordance with Clause 9.

6.1.2.30
overcurrent-
the motor ov

6.1.2.31 An
or systems f
supply conng

Note: An appliaf

6.1.2.32 Ar
visible during

"To reduce th
6.1.2.33 Ar
"DOUBLE IN
The words "[I

6.1.2.34 An
words "DOU
insulated apy

6.1.2.35 A
be identified
illustrated in

W][th reference to the requirement in Clause 6.1.2.28

:

prload-protective device employed in the appliance as specified in Clause)21.8.2.

(b), the rating of the
rotective device shall not exceed the rating of the fuse employed in the short

appliance intended for permanent connection shall be marked tolindicate the
br which it is acceptable. The marking shall be located so that it will be visible
ctions to the appliance are being made.

ce intended for permanent connection to a rigid metal conduit or armoured cable wiring system nee

appliance constructed in accordance with Clause 22.2.8 shall be marked,

e risk of electric shock or fire, do not use afflexible power-supply cord with this a
appliance provided with double insulation shall be permanently marked with thg

SULATION — When servicing, use only identical replacement parts."”
OUBLE-INSULATED" may be used instead of "DOUBLE INSULATION".

appliance shall pot'be marked with a double insulation symbol (a square within
BLE INSULATION", or the equivalent) unless it complies with the requiremen
liances in accordance with CSA C22.2 No. 0.1 and UL 1097.

bressure-wire connector intended for connection of an equipment-grounding cq
bysbeing marked "G", "GR", "GND", "Ground", or "Grounding"; by the grou
Figure 8, or a similar marking; or by a marking on the wiring diagram prd

supply-circuit
circuit test of

viring system
when power-

il not be marked.

in a location

connection to the supply circuit, with the word "WARNING" and the following statement:

ppliance."

words:

a square, the
Is for double-

nductor shall
nding symbol
vided on the

appliance.

6.1.2.36 A dedicated receptacle shall have a marking immediately adjacent to it identifying its use. The
marking shall include the statement: "Not a general-use receptacle — For use with only". A
description of the clothes washer to be connected to the receptacle, including the model number, catalog
number, or other identification determined to be equivalent, and the electrical rating in volts and amperes,
shall be inserted in the blank space.

6.1.2.37 An appliance provided with a securing means or requires a leveling adjustment that is used to
comply with Clause 17.2.3 shall be provided with a marking located where visible during installation stating
that the installation is not complete until the appliance is secured to the structure with the securing means
provided or adjusted as required, and that the installation instructions are to be referred to for proper
installation.
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6.1.3 Dryers with neutral-link grounding

Note: The CE Code, Part |, does not permit the use of neutral-link grounding on products intended to be installed in Canada.

6.1.3.1 If a neutral-grounding link as described in Clause 24.2 is provided, instructions for the proper use
of the link, which may be in the form of a circuit diagram, shall be provided on the appliance. If an
appliance is for use either on a 120 V, 2-wire circuit or on a 120/240 V, 3-wire circuit, depending on the
connections to be made when the appliance is installed, there shall be a warning marking on the appliance
stating that non-current-carrying metal parts are not to be connected to the grounded terminal when the

appliance is used on the lower voltage circuit.

6.1.3.2 An

ppliance intended for permanent connection to the power supply., and f

r which the

connection b
with the requ
appliance wit

"Risk of Elec
neutral condd
vehicles, ang
installations v
neutral, (2) us
branch-circuit
4-conductor g

6.1.3.3 An appliance intended to be connected to the power supply by a flexible cord an

plug, and for
factory in acg
during installz

"Risk of Elec
neutral condd
vehicles, ang
installations
assembly mu

(See also Cla|
6.1.4 Wall-n

6.1.4.1 A w

ptween the grounding link and the grounded terminal is made at the factoryyin

n the word "WARNING" and the following statement or the equivalent:

ric Shock: Appliance grounded to neutral conductor through a Jink. ‘Grounding
ctor is prohibited for (1) new branch-circuit installations, (2) mobile homes, (3

(4) areas where local codes prohibit grounding through “the neutral co
here grounding through the neutral conductor is prohibited: (1) disconnect the
e grounding terminal or lead to ground appliance, and{3) connect neutral termi

ord for this purpose)."
Which the connection between the grounding link and the grounding terminal is

ordance with the requirements of Clause 24.2, shall be legibly marked at a lo
tion of the appliance with the word "WARNING" and the following or equivalent:

ric Shock: Appliance grounded'to neutral conductor through a link. Grounding

ctor is prohibited for (1) new branch-circuit installations, (2) mobile homes, (3
(4) areas where local ycodes prohibit grounding through the neutral co

vhere grounding through the neutral conductor is prohibited, the 3-conductor

use 6.2.3.6.)
nhounting/kits and stands

all-mounting kit or an appliance stand packaged and marketed separately

accordance

rements in Clause 24.2, shall be legibly marked at a location visible during.installation of the

through the
recreational
nductor. For
link from the
nal or lead to

neutral in usual manner (where the appliance is to be)connected by means of & cord kit use

d attachment
made at the
cation visible

through the
recreational
nductor. For
ord or cable

5t be replaced by a4=conductor cord or cable assembly. See manufacturer's insfructions.”

or the basic

appliance or recommended by the appliance manufacturer for use with the basic appliance shall be
permanently and legibly marked with a catalogue number or the equivalent. Information packaged with the
appliance shall identify, by catalogue number:

a) the

wall-mounting kits;

b) the appliance stands that have been investigated and found acceptable for use with the
appliance; or

c) the appliance with which the wall-mounting kit or appliance stand is intended to be used.

6.1.4.2 The catalogue number mentioned in Clause 6.1.4.1 shall appear in at least one of the following

locations:

a)ont

he wall-mounting kit or appliance stand;
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b) on the package containing the wall-mounting kit or appliance stand; or

c¢) in the information furnished with the wall-mounting kit or appliance stand.
6.1.5 Heat pump clothes dryers

6.1.5.1 For condensation-type and heat pump clothes dryers where the sharp edges of the condenser or
evaporator coil fins are accessible during normal user maintenance in accordance with Clause 17.5.2,
shall be legibly marked at a location visible before accessing the sharp edges with the word "WARNING"
and the following statement or the equivalent:

“Sharp Edges = ator coil fins.”

6.2 Instru

6.2.1.1 A hpusehold appliance shall be provided with:

a) insfructions pertaining to a risk of fire, electric shock, or injury-to persons associatefl with the use
of thelappliance in accordance with Clause 6.2.2;

b) insfallation instructions in accordance with Clause 6.2:8;
c) opIrating instructions in accordance with Clausg 6:2.4; and, if applicable

d) useér-maintenance instructions in accordancewith Clause 6.2.5.

6.2.1.2 Thgqinstructions required by Clause 6.2:1.1 shall be:

a) in §eparate manuals; or

b) combined in one or more manuals, provided the instructions pertaining to a risk af fire, electric

6.2.1.3 Thqg following material shall be provided as printed material:

a) The instructions pertaining to a risk of fire, electric shock, or injury to persons as required by
Clauge 6.2:1.1(a) and Clause 6.2.2; and

b) A leien

— i , 38 rt guide, that
includes the required warning instructions required by Clauses 6.2.3 and 6.2.4.

6.2.1.4 All other instructions may be provided in electronic read-only media format only, such as a DVD,
website, flash drive, or CD-ROM. If any electronic media instructions are provided, the instructions and
warning statements required by Clause 6.2.1.1 shall also be included within the electronic media
instructions.

6.2.1.5 The printed instructions material referenced in Clause 6.2.1.3 shall contain detailed instructions
of how to obtain a printed copy of the material contained in electronic format.

6.2.1.6 Instructions for user repair that are provided with an appliance, or that are specifically referenced
by other literature or markings provided with the appliance, shall be considered with respect to the risks
that can be present during the repair and after the repair has been completed.
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6.2.1.7 Any heading or statement requiring the cautionary prefix "WARNING" shall be entirely in upper
case letters or otherwise emphasized to distinguish it from the rest of the text.

6.2.1.8 Unless otherwise indicated, the text of all instructions shall be in the words specified or words
that are equivalent, clear, and understandable. However, there shall be no substitute for the word
"WARNING".

Note: If the appliance is such that the specific wording is unnecessary or conflicting, the wording may be omitted or modified as
appropriate.

6.2.2 Instructions pertaining to a risk of fire, electric shock, or injury to persons

6.2.21 The
of reasonably

6.2.2.2 The
instructions 1
equivalent sh

6.2.2.3 The

6.2.2.4 The
applicable, as

instructions pertaining to a risk of fire, electric shock, or injury to persons shati.y
foreseeable risks and state the precautions that should be taken to reduce-such

equired in Clause 6.2.2.4, and the statement "SAVE THESE,'INSTRUCTI
bl either precede or follow the list (see Clause 6.2.1.7).

instructions shall include the appropriate instructions from-Clauses 6.2.2.4 and §

varn the user
risks.

heading "IMPORTANT SAFETY INSTRUCTIONS" or the equivalent shall precgde the list of

DNS" or the

2.2.5.

instructions required by Clause 6.2.2.1 shall include the items in the follg

The items in the list may be numbered (see Clause 6.2.1.7)¢

WARNING —
follow basic p

1) Resé

2) Do
gasoli
vapou
3) Ris
applia

4) Be

IMPORTANT SAFETY.INSTRUCTIONS

To reduce the risk of fire, electric.shock, or injury to persons when using yo
recautions, including the following:

d all instructions before using the appliance.

not dry articles that have been previously cleaned in, washed in, soaked in, on
ne, dry-cleaning solvents, or other flammable or explosive substances, as
r's that could ignite-or explode.

k of Suffocation and Injury from Entrapment: Do not allow children to play
hce. Close supervision of children is necessary when the appliance is used near

ore\the appliance is removed from service or discarded, remove the door
rtment.

wing list, as

well as any other instructions a manufacturer caensiders to be necessary for the appliance.

Lr appliance,

spotted with
hey give off

on or in the
children.

o the drying

compg

5) Do not reach into the appliance if the drum is moving.

6) Do not install or store this appliance where it will be exposed to the weather.

7) Do not tamper with controls.

8) Do not repair or replace any part of the appliance or attempt any servicing unless specifically
recommended in the user-maintenance instructions or in published user-repair instructions that you
understand and have the skills to carry out.

9) Do not use fabric softeners or products to eliminate static unless recommended by the
manufacturer of the fabric softener or product.

10) Do not use heat to dry articles containing foam rubber or similarly textured rubber-like

t i
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11) Clean lint screen before or after each load.

12) Keep area around the exhaust opening and adjacent surrounding areas free from the
accumulation of lint, dust, and dirt.

13) The interior of the appliance and exhaust duct should be cleaned periodically by qualified
service personnel.

14) Do not place items exposed to cooking oils in your dryer. ltems contaminated with cooking oils
may contribute to a chemical reaction that could cause a load to catch fire. To reduce the risk of fire
due to contaminated loads, the final part of a tumble dryer cycle occurs without heat (cool down
period). Avoid stopping a tumble dryer before the end of the drying cycle unless all items are

quick

15) D
parts

6.2.2.5 The
(b), or (c) be
and (c) may

v; removed-and cprnarl outsothat the heatis rlieeipafnd_

0 not use replacement parts that have not been recommended by themand
made at home using a 3D printer).

SAVE THESE INSTRUCTIONS
instructions pertaining to a risk of fire, electric shock, or injury to persons shg

ow, as applicable. As an alternative, (a) or (b) may be included in the installatio
be included in the user-maintenance instructions. If thelinstructions in (a) and (b

in the installation instructions, and if (c) is included in the user-maintenance instructions, &

these instruc
6.2.1.7.)

a) Fo

GRO

tions shall be included as a separate item in theulist required by Clause 6.2.2.4

r a grounded, cord-connected appliance:

UNDING INSTRUCTIONS

This appliance must be grounded. In.the event of malfunction or breakdown, groundi

the ri
is equ
must
with g

WAR
electr
doubt

Do ng
instal

5k of electric shock by providing a path of least resistance for electric current. T}
ipped with a cord having-anequipment-grounding conductor and a grounding (
be plugged into an apprepriate outlet that is properly installed and grounded i
Il local codes and ordinances.

NING — Improper connection of the equipment-grounding conductor can resy
¢ shock. Cheek with a qualified electrician or service representative or personng
as to whether the appliance is properly grounded.

t modify the plug provided with the appliance: if it will not fit the outlet, have a
edby’a qualified electrician.

facturer (e.g.

Il include (a),
N instructions,
are included
reference to
(See Clause

ng will reduce
his appliance
lug. The plug
n accordance

It in a risk of
| if you are in

proper outlet

b) For a permanently connected appliance:

GROUNDING INSTRUCTIONS

This appliance must be connected to a grounded metal, permanent wiring system, or an
equipment-grounding conductor must be run with the circuit conductors and connected to the

equip

ment-grounding terminal or lead on the appliance.

c¢) For a double-insulated, cord-connected appliance:

SERVICING A DOUBLE-INSULATED APPLIANCE

In a double-insulated appliance, two systems of insulation are provided instead of grounding. No
grounding means is provided on a double-insulated appliance, nor should a means for grounding
be added to the appliance. Servicing requires extreme care and knowledge of the system, and
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should be done only by qualified service personnel. Replacement parts for a double-insulated
appliance must be identical to those parts being replaced. A double-insulated appliance is marked
with the words "DOUBLE INSULATION" or "DOUBLE INSULATED". The double-insulation symbol
(a square within a square) may also be marked on the appliance.

6.2.2.6 For a heat pump clothes dryer where sharp edges of the condenser or evaporator coil fins are
accessible during normal user maintenance in accordance with Clause 17.5.2, the instructions pertaining
to a risk of fire, electric shock, or injury to persons shall include the following or details shall be provided in
the user maintenance instructions and a reference to those instructions shall be included as a separate

itemin
“Sharp
6.2.3

6.2.3.1

the list required by Clause 6.2.2.4.

Edges — To reduce the risk of injury, use care when cleaning the condenser or evaporator coil fins.”

Instaljation instructions

Thelinstallation instructions shall include all the information needed tofinstall the gppliance for

use as intended, and shall be preceded by the heading "INSTALLATION) INSTRUCTIONS" or the

equivalent (s¢e Clause 6.2.1.7).

6.2.3.2 The|cover or first page of the installation instructions shall include the following wprding or the

equivalent:

"Ingtall the clothes dryer according to the manufacturer's instructions and local codsgs.

6.2.3.3 Thelcover or first page of the installation instructions, for vented type tumble dryers, shall include:

a) the|safety alert symbol (triangle with exclamation mark);

b) thg word "WARNING" in black letters not less than 6.4 mm high on an orapge or white
background; and

c) the following wording or equivalent:
"WARNING — Risk of Fire®
"Clothes dryer installation must be performed by a qualified installer."

"Do n¢t install a.clethes dryer with flexible plastic venting materials. If flexible metal (foil type) duct
is installed, it must be of a specific type identified by the appliance manufacturer as sujtable for use
with clothes\dryers. Flexible venting materials are known to collapse, be easily crushed, and trap
lint. These conditions will obstruct clothes dryer airflow and increase the risk of fire."

"To reduce the risk of severe injury or death, follow all installation instructions."

"Save these instructions."

6.2.3.4 The installation instructions for vented type tumble dryers shall also include statements
concerning how the appliance is to be exhausted. The instructions shall state:

a) that the appliance shall not be exhausted into a chimney, a wall, a ceiling, an attic, a crawl
space, or a concealed space of a building;

b) that only rigid or flexible metal duct shall be used for exhausting;

c) in Canada, that only those foil-type flexible ducts, if any, specifically identified for use with the
appliance by the manufacturer shall be used. In the United States, that only those foil-type flexible
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ducts, if any, specifically identified for use with the appliance by the manufacturer and that comply
with the UL 2158A, shall be used;

d) in Canada, that the exhaust duct shall be 102 mm in diameter. In the United States, the required

exhau
e) the

f) that

st duct diameter;
maximum duct length and number of bends;

the total length of flexible metal duct shall not exceed 2.4 m; and

g) that the duct shall not be assembled with screws or other fastening means that extend into the

ducta

nd catch lint.

Note: Exhaustin|
housing.

6.2.3.5 Wh
being conne
supply cord |
specified am
specify:

a) the

b) the
ends,

c) thg
groun

prohilbited for (1) new branch-circuit installations, (2) mobile homes, (3) recreational

(4) ar

6.2.3.6 The
6.1.3.3 shall
conductor cg
the neutral ¢
branch-circu
codes prohib

a) siz

b) siz

p refers to removal of moist air from the drying compartment to the environment through an opening

it rated V min, A, and marked for use with clothes’dryers shall
pere rating for the cord shall be 30, 40, or 50 A as applicable”. The instructic

number of conductors (3 or 4);

type of terminations (tinned leads, closed-loop terminals, open-end spade lugs
or the like) that the cord kit is to employ; and

t only a 4-conductor cord shall be used*when the appliance is installed in a Iq
ding through the neutral conductor is prohibited. Grounding through the neutra

bas where local codes prohibit greunding through the neutral conductors.

installation instructions fer.an appliance that is marked with the warning speci
include explicit instructions for changing from a 3-conductor cord or cable ass|
rd or cable assembly.when the appliance is to be used in a location where grou
onductor is prohibited. Grounding through the neutral conductor is prohibite
t installations, (2)-mobile homes, and (3) recreational vehicles, and (4) area
it grounding through the neutral conductor. The instructions shall specify the:

b of theconductors and the type of cord or cable to be used;

b andthe configuration of attachment plug to be used; and

in the appliance

bre the appliance installation instructions indicate that the appliance’is not restricted from
cted by means of a power-supply cord kit, the instructions shall_indicate that

bnly a power-
be used. The
ns shall also

with upturned

cation where
| conductor is
\vehicles, and

ied in Clause
embly to a 4-
hding through
j for (1) new
5 where local

C) mea

ns of strain relief to be used.

With regard to cord replacement, and except as specified in Clause 6.2.3.7, the instructions shall:

1) ind
for us

icate that only a 4-conductor power-supply cord kit rated V min,

e with clothes dryers shall be used; and

A, and marked

2) specify the type of terminations (tinned leads, closed-loop terminals, open-end spade lugs with
upturned ends, or similar terminations) that the cord kit is to employ.

The specified ampere rating for the cord shall be 30, 40, or 50 A as applicable.

6.2.3.7 For an appliance equipped with a factory-connected flexible cord that leaves the appliance
enclosure through an opening that is not sized in accordance with Clause 22.3.8, the cord replacement
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instructions specified in Clause 6.2.3.5 shall identify the specific cord kit that is to be used. The
identification shall include a part number or the name of the cord-kit manufacturer and a distinctive
catalogue number.

6.2.3.8 The installation instruction for an appliance that is intended to be installed in a closet shall specify
the required clearances to all adjacent surfaces and the required ventilation in the door.

6.2.3.9 The installation instructions for a Clothes Dryer that is intended to be connected to an individual
exhaust duct system and to be exhausted outdoors shall include the following statements or equivalent:

"WARNING: Risk of Fire. Do not install a booster fan in the exhaust duct.

Note: The boost
engineered exha

6.2.3.10 Th
within the en
24.1.4 shall in

"Certain inter
servicing. Sel

er fan warning does not apply to clothes dryers intended to be installed in a multiple clothes dryer
st duct system that is installed per the clothes dryer manufacturer’s guidelines."

a)

-

installation instructions of an appliance that employs non-current-carrying
Closure that are accessible during installation and not grounded.in~accordancs
clude the following or equivalent:

hal parts are intentionally not grounded and may presentarisk of electric shoc
vice Personnel — Do not contact the following parts while the appliance is energi

list of ungrounded parts shall be inserted.

6.2.3.11
include the fo

"To reduce th
floor."

6.2.3.12 Th
secured to th
the appliance

The installation instructions of an appliance that.does not comply with Clause

lowing or equivalent:

b risk of fire, this appliance must be fastened or otherwise secured to an uncovs

b installation instructions shall-include the following or equivalent: “This applig
b structure or adjusted, using’the methods for installation and securing means

Note: This applies only to dryers requirifg securing means to comply with Clause 17.2.3.

6.2.4 Opers

6.2.4.1 The
intended, and

ting instructions

operating instructions shall include all the information needed to operate an
shall'be preceded by the heading "OPERATING INSTRUCTIONS" or the eq

Clause 6.2.1.

system, with an

metal parts
with Clause

k only during
zed:  "A

19.5.7 shall

red concrete

nce shall be
brovided with

appliance as
uivalent (see

/)

6.2.4.2 The

operating instructions shall:

a) explain and describe the location, function, and operation of each user-operated control of the
appliance; and

b) include the statement:

"WARNING — To reduce the risk of fire, electric shock, or injury to persons, read the IMPORTANT SAFETY
INSTRUCTIONS before operating this appliance."

Note: The statement in (b) may be omitted if the IMPORTANT SAFETY INSTRUCTIONS required by Clauses 6.2.2.1 through 6.2.2.5
are included in the operating instruction manual immediately prior to the operating instructions.
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6.2.5 User-maintenance instructions

6.2.5.1 The user-maintenance instructions shall include explicit instructions for all cleaning and servicing
that is intended to be performed by the user, such as lubrication, adjustments, or removal of lint, dust, or
dirt.

6.2.5.2 The user-maintenance instructions shall be preceded by the heading "USER-MAINTENANCE
INSTRUCTIONS" or the equivalent (see Clause 6.2.1.7).

6.2.5.3 The user maintenance instructions of an appliance that employs non-current-carrying metal parts
within the enclosure that are accessible during user servicing and not grounded in accordance with Clause

24.1.4 shalli

"Certain inte
servicing. Se
list of ungrou

nclude the followina or eauivalent:
) A -

nal parts are intentionally not grounded and may present a risk of electric'sho

hded parts shall be inserted.)

6.2.6 Appliance stand and wall-mounting kit instructions

6.2.6.1 Inst
and descripti
of any additig
included with

allation instructions for an appliance stand or wall-mounting kit shall include 4

nal readily available part, such as a nail, a screw, Or a'piece of lumber, that is n
the kit or stand. The instructions shall be included with the wall-mounting kit

stand, and shall contain information so that the kit or stand ‘€an be installed as intended.

6.2.6.2 The
"APPLIANCE
6.2.1.7).

7 Protectid

7.1 Where

a) les
conta

b) of
from

appliance stand and wall-mounting kitvinstructions shall be preceded by
E STAND AND WALL-MOUNTING K INSTRUCTIONS" or the equivalent

n Against Accessibility to .Current-Carrying Parts

AN opening in an enclosure has a minor dimension (see Clause 7.5):

s than 25.4 mm,)an uninsulated current-carrying part or film-coated wire
cted by the probelillustrated in Figure 1; or

P5.4 mm_6r-more, an uninsulated current-carrying part or film-coated wire shall

he opening as specified in Table 1, to reduce the likelihood of electric shock

k only during

rvice Personnel — Do not contact the following parts while the appliance is‘energized: _ ."(A

complete list

on of all parts that are included with the kit or stand, . and a complete and detail¢d description

beded but not
or appliance

the heading:
(see Clause

shall not be

be positioned
resulting from

unintTntionaI contact with such a part or wire.

7.2 A motor with an integral enclosure that has an opening with a minor dimension (see Clause 7.5):

a) less than 19.1 mm shall be acceptable, if:

1) film-coated wire cannot be contacted by the probe illustrated in Figure 2;

2) in a directly accessible motor (see Clause 7.6), an uninsulated current-carrying part

cannot be contacted by the probe illustrated in Figure 3; and

3) in an indirectly accessible motor (see Clause 7.6), an uninsulated current-carrying part

cannot be contacted by the probe illustrated in Figure 4; and

b) of 19.1 mm or more is acceptable, if an uninsulated current-carrying part or film coated wire is
spaced from the opening as specified in Table 1.
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7.3 The probes referenced in Clauses 7.1 and 7.2 and illustrated in Figure 1, Figure 2, Figure 3, and
Figure 4 shall be applied to any depth that the opening will permit and shall be rotated or angled before,
during, and after insertion through the opening to any position that is necessary to examine the enclosure.
The probes illustrated in Figure 1 and Figure 3 shall be applied in any possible configuration and, if
necessary, the configuration shall be changed after insertion through the opening.

7.4 The probes referenced in Clauses 7.1 and 7.2 shall be used as measuring instruments to determine
the accessibility provided by an opening, and not as instruments to measure the strength of a material.
They shall be applied with the minimum force necessary to determine accessibility.

7.5 With reference to the requirements in Clauses 7.1 and 7.2, the minor dimension of an opening is the
diameter of the largest cylindrical probe having a hemispherical tip that can be inserted through the
opening.

7.6 With reference to the requirements in Clause 7.2:
a) an ihdirectly accessible motor is a motor that is:

1) accessible only by opening or removing a part of the outerenclosure, such as a guard or
panel, that can be opened or removed without using a tool; or

2) located at such a height or is otherwise guarded-or enclosed so that it is Uinlikely to be
contacted; and

b) a directly accessible motor is a motor that:
1) can be contacted without opening or removing any part; or

2) is located so as to be accessible tacontact.

7.7 Termina]s, wires, or other current-carrying parts shall not be exposed by the removal of govers:

a) that open for cleaning andcdo-"not require the use of a tool (e.g., screwdriver) fgr opening or

bt required to

e and to the
S™C = pliance if the
front, sides, and back of the appllance can be posmoned no more than 38 1 mm above the surface upon
which the appliance rests, the tip of the probe illustrated in Figure 1 shall be inserted up to 150 mm inside
the plane of the opening created between the bottom edge of the appliance and the supporting surface. If
the distance between the bottom edge of the appliance and supporting surface is greater than 38.1 mm,
accessibility through the opening created between the bottom of the appliance and the supporting surface
shall be evaluated in accordance with Table 1.

7.10 Wire screens, expanded metal mesh, or the like, together with methods of fastening them, shall be
the subject of investigation.

8 Starting of Motor-Operated Appliances

8.1 An appliance shall start and operate normally on a circuit protected by an ordinary (not a time-delay)
fuse.
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8.2 Forthe test in Clause 8.1, a time-delay fuse shall be employed if the appliance:
a) will start and operate normally on a circuit protected by a time-delay fuse; and

b) is marked in accordance with Clause 6.1.2.3.

8.3 To determine whether an appliance complies with the requirements in Clause 8.1, the appliance shall
be connected to a supply circuit of the rated test voltage and rated frequency through a fuse, of other than
the time-delay type, which has a rating equal to the minimum rating of a branch circuit to which the
appliance can be properly connected in accordance with the CE Code, Part | and the NEC. If the
manufacturer recommends that the appliance be used on a larger branch circuit, the current rating of the
fuse or fuses shall be the same as that of the recommended branch circuit.

8.4 The appliance shall be started three times with the control(s) set to that part of the cyde resulting in
the highest gtarting current. The appliance shall be allowed to come to full speed after.each start, and to
come to rest petween successive starts. The performance is unacceptable if the fuse,opens gr an overload
protector proyided as part of the appliance trips.

9 Power Input and Current

9.1 The cufrent input shall not be more than 105 percent or less’than 90 percent of the marked rating
with the appliance connected to a supply circuit of rated voltag€ and frequency. The appliance shall be
loaded with |its rated load and the power input measured“with the appliance at norrmal operating

temperatures.

Note: If the current varies throughout the operating cycle and the maximum value of the current exceeds, by a fa

two, the arithmg
more than 10 pq

9.2 Anapp
intended am

9.3 Unless
otherwise se
Aora20Ao0
10 Heating

10.1 Gene

tic mean value of the current occurring during a cycle, then the current is the maximum value tha
rcent of the cycle. Otherwise the current is taken-as the arithmetic mean value.

iance provided with a dedicated teceptacle shall be tested with the receptacle Ig
bere load. A clothes washer may be used for this load, or a simulated load may b

marked in accordance with Clause 6.1.2.22, the rating of an appliance that i

vercurrent-protective device shall not exceed 50 percent of the supply-circuit-cu

ctor greater than
is exceeded for

aded with the
e used.

s fastened or

cured at a specific location and intended to be connected to a supply circuit protected by a 15

rent rating.

10.1.1 Ana

nce-shall-be-tested-as-deseribed-in-Clauses10-24-to1

o

et

a) reach a temperature, at any point, high enough to result in a risk of fire or to damage any
material used in the appliance; or

b) exceed the temperature rises specified in Table 2.

10.1.2 A motor-protective, thermal, or overcurrent-protective device shall neither operate nor open the
circuit during the heating test.

10.1.3 All temperature rises in Table 2 are based on an assumed ambient temperature of 25°C. An
observed temperature shall be corrected by addition (if the ambient temperature is lower than 25°C) or by
subtraction (if the ambient temperature is higher than 25°C) of the difference between 25°C and the
ambient temperature.
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10.1.4 A temperature is considered to be constant when three successive readings taken at intervals of
10 percent of the previously elapsed duration of the test, but not less than 5 minute intervals, indicate no
change.

10.1.5 Ordinarily, coil or winding temperatures shall be measured by thermocouples, unless the:
a) coil is inaccessible because of mounting, such as a coil immersed in sealing compound; or

b) coil-wrap includes thermal insulation of more than two layers, up to a 0.8 mm maximum, of
cotton, paper, rayon, or the like.

10.1.6 For a thermocouple-measured temperature of a coil of an ac motor other than a universal motor
(refer to Tablg 2 ltems 11 and 14) having a frame diameter of 1/8 mm or less (see Note c.in|Table 2), the
thermocouplg shall be mounted on the integrally applied insulation of the conductor.

10.1.6.1 WHhen the temperature of a coil or winding is not obtainable using the thermocouple
measuremenf method, (e.g. encapsulated coils) the change-of-resistance method shall be usé¢d.

10.1.6.2 WHhen using the change-of-resistance method, a winding shall be“at room tempgrature at the
start of the tegt, and the temperature of a winding shall be calculated using the formula:

pr= BB () - @ 1)

1

where
At is the temperature rise of the winding;
R, is the resistance at the beginning of the test;
R, is the resistance at the end of thetest;
kis equal to

« 225 for alumihum windings and copper/aluminum windings with an aluminum content
285 %,

* 229,75%0or copper/aluminum windings with an copper content > 15 % to < 85 %,

* 234.5 for copper windings and copper/aluminum windings with an copper congent = 85 %;

t |S tl"\ raom-tamnaratira at tho hacinnina ~Af thn tnct-
1 le-Feo—temperatdfe-atte-BeghHRg-o++t

t, is the room temperature at the end of the test.

NOTE It is recommended that the resistance of windings at the end of the test be determined by taking resistance measurements as
soon as possible after switching off and then at short intervals so that a curve of resistance against time can be plotted for
ascertaining the resistance at the instant of switching off.

©IEC. This material is 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.

10.1.7 An appliance provided with a dedicated receptacle shall be tested as described in Clauses 10.2.1
— 10.9.5 with the receptacle loaded with the intended ampere load during the heating test. A clothes
washer may be used for this load, or a simulated load may be used.
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10.2 Cordreels

10.2.1  Supply-cord reels shall be tested with the supply cord unreeled to 1/3 of its full extension, and the
cord insulation temperatures shall be determined at the centre of the cord reel, the terminal end, and
between the outer two layers on the reel.

10.3 Appliances intended for closet installation

10.3.1 An appliance that is:

a) intended to be installed in a closet; and

b) marked in accordance with Clause 6.1.2.19;

shall be testgd in an enclosure that is constructed of nominal 9.5 mm thick flat-black‘painted
consists of al bottom, a back, two sides, a top, and a door. The spacings to each enhclosure
the door ventilation, shall be as specified by the manufacturer.

plywood and
surface, and

10.4 Wall-ipnsert or recessed appliances
f nominal 9.5
s, and a top.
a countertop
orresponding
be measured

10.4.1 A wall-insert or recessed appliance shall be mounted in anenclosure constructed ¢
mm thick plywood painted black. The enclosure shall consist ofa/bottom, a back, two side
The top shal| be omitted for the test on a recessed appliance. ifiits construction is such that
could not be|used. Each of these areas shall be brought into*as intimate contact with the ¢
surface of th¢ appliance as the configuration of the appliance will permit. Temperatures shall
at points on gach of these enclosing surfaces.

10.5 Appliances other than closet, wall-insert'or recessed

10.5.1 An gppliance that is not intended-to_be installed in a:
a) cloget (Clause 10.3); or

b) wall or recess (Clauset10:4);

shall be placgd on a horizontal surface and located within an enclosure formed by three flat-!
vertical surfaces of nominal 9.5 mm thick plywood. The enclosure surfaces shall be located ¢
back and bgth sides of the appliance as possible and shall extend not less than 610 mr

black-painted,
s close to the
n beyond the

physical limits of the*front and the top of the appliance.

10.6 HousecholdTiothesdryer

10.6.1 A household appliance shall be operated through the complete program cycle(s) that give the
highest temperature rises. The test shall be conducted for 3 cycles. For the heating test, the drum shall be
normally loaded with damp cloths, as described in Clause 5.2, at the beginning of each drying cycle, and
operation shall be continued until temperatures have become constant. The interval between cycles shall
not be longer than that necessary for removing the dried cloths from the drum and reloading it with damp
cloths. If the appliance is provided with a heat-control switch or thermostat-adjustment means, the control
shall be adjusted to give maximum temperatures. The lint screen shall have 25 percent of its surface area
blocked, in the area representing lint build-up, and the accumulated lint during testing shall be removed
between cycles.

10.6.2 A combination washer and clothes dryer shall be tested as specified in Clause 10.6.1, except the
test cycles shall be as follows:
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a) The number of cycles shall be four cycles for the clothes washer function, and three cycles for
the clothes dryer function.

b) The appliance shall be tested beginning with the washing function, then the drying function, and
repeated until seven cycles of washing and drying have been completed (e.g. wash, dry, wash, dry,

wash,

dry, wash) . Test load shall be rearranged after each drying cycle.

c) If the combination appliance is intended for closet installation, the requirements of Clause 10.3

are ap

plicable.

Note: If agreeable to all parties concerned, the clothes load does not need to be changed to complete the seven cycles of washing

and drying.

10.6.3 For3
provide with
manufacturer|
pressure of 1

60 £2°C at a minimum pressure of 150 kPa.

ppliances provided with a water inlet valve (e.g. condensation-type dryers and ¢

recommends connection to cold water, the water supply shall be 15 £5°C 4
50 kPa. If the manufacturer recommends connection to hot water, the-water su

jothes dryers

steam option), water shall be supplied in accordance with the installation instriictions. If the

t a minimum
pply shall be

10.7 Comniercial clothes dryer

10.7.1 A commercial appliance shall be operated continuously through the cycles as specifled in Clause
10.6.1 until maximum temperatures have been obtained.

10.8 Drum |ight

10.8.1 If thg appliance employs a drum light that is OQN"only at the end of a cycle after the dopr is opened,

the test shall
light have beg
drum light firg

10.9 Exhau
10.9.1 Clau
10.9.2 Durin

10.9.3 The
appliance. Th
degree elbo

Ist duct system

be continued after the last cycle with;the door open until temperatures affected

t turns ON.

e 10.9 does not apply to non-vented clothes dryers.

g the heating.test, the appliance shall be connected to an exhaust duct system.

e exhaust duct system shall consist of a centre section approximately 3.35
v connected to each end of the centre section, and an additional stre

by the drum

ome constant but for no more than-1 hour. The door shall be opened to the posifion when the

exhaust duct shall be metal and of the same size as the exhaust duct connéction on the

m long, a 90
ight section

approximatel

ALO } P e } I -1 L : n e
40U 1T 1011Yg COTMEeTied 10 ©alll C1DOwW. TTISST UITITTISIUNS dic TIUU SPEUIITU,

but the total

length of the exhaust duct system, not including elbows, shall be the maximum length recommended by
the manufacturer or 4.27 m, whichever is longer. One end of the exhaust duct system shall be long enough
to pass through the test enclosure and to be connected to the appliance.

10.9.4 A 7.6 mm water column (w.c.) static pressure shall be applied at the outlet of the exhaust duct
system during the test. The 7.6 mm w.c. static pressure shall be adjusted at the start of the test to +0.51
mm w.c.. The w.c. static pressure shall be determined by averaging the measurements taken from four
static pressure taps spaced at 90 degree intervals around the circumference of the exhaust duct and
located 305 mm from the outlet end of the exhaust duct system.

10.9.5 |If the application of a 7.6 mm w.c. static pressure results in abnormal operation of the appliance,
such as the functioning of a temperature-limiting control, the test shall be conducted at the maximum w.c.
static pressure against which the appliance will continue to operate normally.
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10.10 Surface temperatures

10.10.1 An appliance shall be tested as described below and shall not exceed the temperature rises
specified in Table 3. A combination clothes washer and clothes dryer shall meet the temperature rise limits
while tested in the drying mode.

10.10.2 All temperature rises in Table 3 are based on an assumed ambient temperature of 25°C. An
observed temperature shall be corrected by addition (if the ambient temperature is lower than 25°C) or by
subtraction (if the ambient temperature is higher than 25°C) of the difference between 25°C and the

ambient temperature.

10.10.3 Th

test prr\hn described in Eiaure 13 shall he Qpplind for 10 secaonds - to all acce
—yere—to

sible external

surfaces tha
measure the
of 4 N+1 Nt
is ensured.

Note 1: Accessible surfaces includes the front, top, side, and back surfaces; see Note “d” of Table 3¢

Note 2: In the c3

10.10.4 Th

a) Th
instal

b) A 4
The b

Note 1: If the ing
back surface arg

Note 2: When ]
thermal indicatd
identify the hotte

10.11 Laun
10.11.1 An
appliance sh
example, a |

are relatively flat and that allow access of the tip of the test probe, and.Shg
temperature rises of the surfaces specified in Table 3. The probe shall be @ppli€
b the surface in such a way that the best possible contact between the probe ar

se of a portable clothes dryer, the limits apply to all surfaces shown based en the height above the fl

s test shall be conducted as follows:
e test shall be first conducted with the clothes dryer installed per Clause
econd test with same cycle setting shall then be conducted with the appliance
ack and side surface temperatures shall be measured during this test.

tallation instructions indicate that the back/of the appliance should be placed against a wall, the ten
not to be measured.

easuring the surface temperatures, surfaces in close proximity to the heating element are likely to
r method (e.g. thermal imaging, IR thermometer, heat sensitive paper, etc.) may be used as a rd
st surfaces to reduce the-aumber of thermocouple locations and temperature measurements.

dry centersand stacked appliances

all betested while the other appliance is operating to simulate worse case ¢
aundry center shall be operated with both the clothes washing and clothes d

ations. The front and top surface temperatures'shall be measured during this tegt.

appliance "shall be tested to the relevant requirements of Clauses 10.2.1 +

Il be used to
d with a force
d the surface

por.

10.5 for all

—

ree-standing.

peratures on the

be the highest. A
feree method to

10.9.5. The
bnditions. For
rying function

operating si
operation.

nuitameousty, untess—thedesigmof thefaundry center does ot —=attow—for

simultaneous

Note: As cycle times differ between washers and dryers, the cycles and options of the appliance not under test (the one operating as
a heat source) should be selected to generate the highest temperatures and operate for the maximum amount of time. If the heat
source appliance stops, before the appliance being tested, it does not have to be restarted.

11
11.1
1.1
1.3.

11.
11.

Leakage Current and Insulation Resistance

Leakage current

An appliance shall comply with leakage current requirements in UL 101 and Clauses 11.1.2 —
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11.1.2 A sample of the appliance shall be tested for leakage current starting with the as-received
condition. "As-received" is defined as not having previously been energized except as can occur as part of
the production-line testing. The bonding conductor of the appliance, if any, shall also be open at the
grounding terminal or attachment plug. The supply voltage shall be adjusted to the voltage specified in
Clause 5.1. The test sequence, with reference to the measuring circuit, in Figure 5 and in UL 101, shall be

as follows:

a) with switch S1 open, the appliance shall be connected to the measuring circuit. The leakage
current shall be measured using both positions of switch S2, and with the appliance switching
devices in all their normal operating positions;

b) switch S1 shall then be closed, energizing the appliance, and within 5 s, the leakage current

shall bemeastred UO;IIU both pUO;t;UI rsof switeh-S2-and-with-the app:;alluc cvv;tuh;lly evices in all
their normal operating positions; and
c) the|leakage current shall be monitored until temperatures become constant- Both positions of
switchl S2 shall be used in determining this measurement. The appliancetshall be|operated as
descriped in Clause 10.

11.1.3 For gondensate-type clothes dryers, the test sample shall be installed so that all pgrallel ground

paths, such a

5 through the fill and drain lines, will be eliminated.

11.2 Insulation resistance

11.2.1 Following the tests of Clauses 13.3 and 16.3, for ancappliance intended for permanent installation,
the insulation|resistance between current-carrying parts and non-current-carrying parts shall be measured
as specified |n Clause 11.2.2. In addition, when evalbating the resilient motor mounting ag specified in
Clause 24.1.4, the insulation resistance shall be measured as specified in Clause 11.2.2.

11.2.2 Insulgtion resistance shall be measured by applying a direct-current potential pf 250 volts
between live [parts and the enclosure and.other exposed dead metal parts, using two voltmeters — one
voltmeter being connected across the-supply line and the other connected in series with ong of the leads
to the pump being tested. See Figure 6-/The insulation resistance shall be calculated by the fdrmula:

in which:

V1 ist

Insulation Resistance = [(V, = V)R, | V]

e reading of the line voltage;

Vgist

pevreading of the other voltmeter; and

R is the resistance of the latter.

Note: Self-contained laboratory grade instrumentation that produces equivalent results, such as a megohmmeter with an open circuit
output of 500 volts DC, may be used in place of the two-voltmeter circuit shown in Figure 5.

12 Cool Down Period

121

In order to reduce the risk of spontaneous ignition of the clothes load, drying cycles shall have a

cool down period to reduce the temperature of the clothes load to a suitable value before the user is
alerted the drying cycle has ended. This requirement is not applicable to appliances having a drying cycle
air temperature not exceeding 55°C, as measured at the first lint filter.
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12.2 To determine whether an appliance complies with requirements for Clause 12.1, the appliance shall
be operated under the same conditions as the Heating Test (Clause 10). Exhaust temperature of the air

from the drum, measured at the first lint filter, shall not exceed 55°C at the end of the cycle.

Note 1: The end of the cycle is considered to be when the drum has stopped rotating unless otherwise noted
manual.

in the instruction

Note 2: The test should be conducted using the drying cycle and options of the appliance that generates the highest temperatures at

the measurement point.

13 Moisture Resistance

13.1 A cord-connected appliance rate
for leakage qurrent in Clause 11.1 following exposure |n air for 48 hours at a temperature of
88 +2% relatjve humidity.

13.2 To determine whether an appliance complies with the requirement in Clause 13.1, a

appliance shill be heated to a temperature just above 34°C, to reduce the likelihood of co
moisture durjng conditioning. The heated sample shall be placed in the humidity chamber an
for 48 hours pnder the conditions specified in Clause 13.1. Following the ¢enditioning, the sg
tested unengrgized, as described in Clause 11.1.2(a). The sample shall then be energized

described in Clauses 11.1.2 (b) and (c). The test shall be discontinuéd when the leakage cur
or decreases.

13.3 An agpliance employing insulating material that can be adversely affected by m
conditions of normal use and intended to be permanéntly connected to the power so
conditioned [n moist air for 24 h at a temperature_of*32 +2°C and 85 +5% relative humi
conditioning [the appliance shall have an insulation resistance measured as described in G
not less thap 50 000 Q between current-carrying parts and interconnected non-current-o
parts.

14 Electrid Strength
141 Anap
AC 60 Hz es
parts. This p

bliance shall withstand for 1 minute without breakdown the application of a DC
sentially sinusoidal potential between current-carrying parts and non-current-g
btential shall be:

a) 1 000 V AC-0r. 1400 V DC for an appliance of any rated voltage up to 250 V; or

b)1(Q
of any

00V AC plus twice rated voltage or 1400 V DC plus 2.8 times rated voltage for
rated voltage from 251 to 600 V.

requirements
32 +2°C and

sample of the
ndensation of
d conditioned
mple shall be
and tested as
rent stabilizes

bisture under
irce shall be
dity. After the
lause 11.2 of
arrying metal

otential or an
arrying metal

an appliance

Note: Solid-state control circuits, which normally have a connection to ground, may have the ground connection disconnected during

the electric strength test.

14.2
secondary circuit shall be:

a) 500 V if the secondary operates at 50 V or less, except that this does not apply if t
circuit is supplied from a Class 2 transformer;

b) 1 000 V if the secondary operates from 51 to 250 V; and

If a transformer or an autotransformer is employed in the appliance, the test potential for the

he secondary

c) 1 000 V plus twice the rated voltage of the appliance if the secondary operates from 251 to

600 V.
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14.3 To determine whether an appliance complies with the requirements in Clause 14.1, the appliance
shall be tested by means of a 500 V-A or larger-capacity transformer, the output voltage of which is DC or
essentially sinusoidal and can be varied. The applied potential shall be increased from zero until the
required test level is reached and shall be held at that level for 1 minute. The increase in the applied
potential shall be at a uniform rate and as rapid as is consistent with its value being correctly indicated by a
voltmeter. The appliance shall be at the maximum operating temperature reached in normal use and all
controls shall be in the ON position.

15 Overload Protection of Transformers and Associated Circuits

15.1

15.2

15.3

15.4

conductively

16 Abnorm

16.1

16.1.1

16.1.2 Ana

Class 2 transformers shall comply with CSA C22.2 No. 66.3 and UL 5085-3.

Class |

General purpose transformers shall comply with CSA C22.2 No. 66.2 and UL-5085-2.

Transf

Heating element — ground fault condition

Whe
a) emi

b) glo
be in g

c) gloy

d) indi
is ope

a) the

b) the

ial Operation

P power supplies shall comply with CSA C22.2 No. 223 and UL 1310.

brmers intended for supplying power to low-voltage, Class 2 Circuits shall n
coupled (e.g., autotransformer) type.

N an appliance is operated under the conditions-sSpecified in Clause 16.1.2, there
ssion of flame or molten metal;

ving or flaming of combustible material upon which the appliance can be place
roximity to the appliance as installed;

ving or flaming of the cheesécloth; or

cation of flame or glowing embers in the load of clothes either before or after the
ned.

bpliance shallkbé operated under all of the following conditions:
test loadshall be 100 percent of the rated load;

testcloths shall be dry and tumbled for 5 minutes;

ot be of the

shall be no:

d or that can

access door

c) the

temperature-regulating thermostats shall be shunted out of the circuit;

d) temperature controls shall be set to the position resulting in maximum temperatures in the dryer;

e) the timer shall be set to the longest drying time duration and the drum shall be held in a
stationary position;

f) the heating element shall have one of its terminals open circuited and the element grounded at a
point which will result in a current of 110 percent of the rating of the intended branch-circuit over-
current protection flowing through the heater. If the current at 110 percent results in opening the
heating element then the test shall be conducted at the maximum current that will result without the

heatin

g element opening; and

g) the appliance shall be supported on a surface of soft wood covered with four thicknesses of

chees

ecloth.
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16.1.3 The test shall be continued until the ultimate result is obtained or for 7 hours, whichever is less.
16.2 Cordreels

16.2.1 An appliance having a cord reel shall withstand an abnormal test at the rated voltage, applied
through the highest-rated fuse that can be installed in the branch-circuit fuseholder, with the motor or
highest-rated (if more than one) motor stalled and while the cord is as fully reeled on the take-up reel as
the construction will permit. A 3 A fuse shall be connected between the accessible non-current-carrying
conductive parts of the appliance and ground, and the power shall be left connected until the branch circuit
fuse opens the circuit, or until temperatures stabilize. The 3 A fuse shall not rupture. There shall be no
resultant risk of electric shock, fire, or serious deterioration of the insulation on the supply cord and cord
reel as dem i i i i

o::sirated by visual inspection and a repeated eleciric strengthtest,
16.3 Wetting of electrical components

16.3.1 Wetting test

16.3.1.1 Th
described in

e malfunction of a boot, diaphragm, or the like of rubber or similar material, when tested as

Clause 16.3.1.2, shall not result in:
a) a lgakage current greater than 5.0 MIU for cord-connected.appliances;

b) an|insulation resistance measured as described in_Glause 11.2 of not less than|50 000 Q for

permanently connected appliances;
c) insplation breakdown as determined by repeating the electric strength test; or

d) thg wetting of current-carrying materials;

Note: Wetting of
happen during 4
not as a randon

16.3.1.2 To
with respect
operated thrg
be removed.,
described in
the applianc
points within

Note: A boot ol
comply with this

current-carrying materials is determined\by a stream, a spray, or the dripping of water on a compon
ach flooding or overfill test, as a result of oversudsing, or as a result of a malfunction of the boot g
occurrence.

determine whether ©r not an appliance complies with the requirements in CI
fo the malfunction-efia boot or diaphragm, the appliance shall be leveled prior tq
ugh one complete-Cycle of normal operation, after which the boot, diaphragm, o
A solution_of.5 g of a low-sudsing detergent per L of water shall be placed
Clause 167.3.1.3, and maintained at the maximum at-rest level of the water and ¢
during operation. The free end of the flexible tube, pointed in any direction, sh
he bedy enclosed by the outer surface of the boot, diaphragm, or the like when

requirement.

ent that will likely
r diaphragm and

huse 16.3.1.1
the test, and
r the like shall
in the vessel
lothes load in
all be held at
n position.

is considered to

16.3.1.3 The vessel mentioned in Clause 16.3.1.2 shall be flat-bottomed, be of any convenient
dimensions, and have a 1.6 mm diameter hole in the bottom. A tube of rubber or similar flexible material
shall be attached to the bottom of the vessel beneath the hole. The tube shall have an inside diameter of
9.5 mm, and shall be of whatever length is necessary for conditioning as described.

16.3.2 Flood test

16.3.2.1 An appliance shall be tested as specified in Clause 16.3.2.2 to determine if failure of a water
valve, water pump, or control of the valve or pump results in:

a) a leakage current greater than 5 MIU for cord connected appliances;
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b) insulation resistance measured as described in Clause 11.2 less than 50 000 Q between
current-carrying parts and interconnected non-current-carrying parts for permanently connected
appliances;

c¢) insulation breakdown as determined by repeating the electric strength test; or

d) obv

ious wetting of any electric component.

Note: Obvious wetting is considered to be wetting by a stream, spray, or dripping of water on the component that is observed during
each test. Wetting by random drops of water that occur by chance and are not replicated are not considered obvious wetting.

16.3.2.2 The appllance shall be Ieveled prlor to the test The appllance shall be connected to the water

60 +2°C if in
appliance shz
valve locked
16.4 Breaks
16.4.1 Ana
a) emi
Note: D
b) glo
be in g
c) gloy
d) indi
is ope
16.4.2 With

abnormal con
of drive belts
Ordinarily, on

16.4.3 The
conditions, in

a) totg

ended for hot water connect|on and 15 #5°C |f mtended for cold water -conl

|l be operated for 15 minutes after first evidence of overflow from the dtom’w
bpen or the water pump locked on.

Hown of belts or parts and the interruption of water supply

bpliance shall be tested as described in Clauses 16.4.2 and. 16:4.4, and there sh

ssion of flame or molten metal;

Fops of melted solder are not considered to be molten metal.

ving or flaming of combustible material upon which the appliance can be place
roximity to the appliance as installed;

ving or flaming of the cheesecloth; or

cation of flame or glowing embersyin the load of cloths, either before or after the
hed.

consideration given to the design of the appliance, the appliance shall be op

or other parts, or-interruption of the water supply to an appliance of the cong
y one such condition shall be assumed at one time.

appliancé¢shall be operated as described in Clause 16.4.4 under each of
turn:

| effective area of exhaust blocked 0%;

ditions representing those likely to be encountered in actual service, such as the

1.9 kPa and
nection. The
ith the water

all be no:

d or that can

access door

erated under
breakdown
ensing type.

the following

b) total effective area of exhaust blocked 25%;

c) tota

| effective area of exhaust blocked 50%;

d) total effective area of exhaust blocked 75%; and

e) total effective area of exhaust blocked 100%.

Exhaust blockage shall be at the point where the air exits the dryer prior to connection of external exhaust
ducts that are to be put in place when the dryer is installed.

16.4.4

In each abnormal-operation test, all temperature-regulating devices shall be defeated and the

drum shall be loaded with dry cloths having the weight specified in Clause 5.2. The cloths shall be stacked

by hand, wit

hout propping by means of other objects, in the position that will result

in maximum
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temperatures on the cloths in the stationary drum. Before the start of the test, the appliance shall be
thoroughly heated by being operated through one complete cycle of normal operation.

16.4.5 The test shall be continued until ultimate results are observed, but no longer than 7 hours (see
Clause 16.1). For an appliance controlled by a timing device, the duration of the test shall be the maximum
interval permitted by the timer. The appliance shall be installed as described in Clauses 10.9.3, 10.9.4, or
10.9.5 whichever is applicable.

16.5 Blockage of lint screen, exhaust, and condenser

16.5.1 A household appliance shall be tested as described in Clauses 16.5.2 to 16.5.8, and there shall
be no:

a) emiission of flame or molten metal;

Note: Drops of melted solder are not considered to be molten metal.

b) glgwing or flaming of combustible material upon which the appliance can be placg¢d or that can
be in proximity to the appliance as installed;

c) glowing or flaming of the cheesecloth; or

d) indication of flame or glowing embers in the load of cloths) ‘either before or after th¢ access door
is opgned.

16.5.2 An gppliance shall be operated as describedgin Clause 16.5.7 under each of [the following
conditions, in turn:

a) lint{screen blocked 75%;

b) lint{screen blocked 100%;

c) exhaust blocked 75%;

d) exhaust blocked 100%;

e) air fflow of condenset-blocked 75%; and

f) air flow of condenser blocked 100%.

16.5.3 The[requirements of Clause 16.5.2 (c) and (d) do not apply to condensation type tumble dryers.

16.5.4 The requirementsof Clause18-52(e)and(fydo ot appty to vented type tumbtedryers.

16.5.5 Each blockage shall be stated as a percentage of the total effective area of the opening as
follows:

a) lint screen blockage shall be in the area representing lint build-up;

b) exhaust blockage shall be at the point where the air exits the dryer prior to connection of external
exhaust ducts that are to be put in place when the dryer is installed; and

c) condenser blockage can be at the inlet or the outlet of the condenser unit, and shall be in the
cross sectional area representing drying air flow.
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16.5.6 The appliance shall be installed as described in Clauses 10.3 to 10.5, inclusive, as applicable,
and exhausted as described in Clause 10.9. The appliance shall be supported on a surface of soft wood
covered with four thicknesses of cheesecloth. The drum shall be loaded with test cloths that have:

a) a dry weight as specified in Clause 5.2; and

b) been soaked in water, which shall be extracted as it would be in normal use, immediately prior to
the test.

The appliance shall be operated through one conditioning cycle of maximum length as dictated by the
timer. All temperature-regulating and -limiting devices shall then be defeated and the appliance operated
under this condition, with the timer modified so as to result in continuous operation, until ultimate results

are obtained

16.5.7 For {
requirements
manufacturer

16.5.8 At th
Clause 16.7.1
Clauses 16.5]
the Base fire

16.6 Load fjre containment

16.6.1 Appl

16.6.21, and t{here shall be no ignition of the cheeseclath located on the outside of the applian

16.6.2 Testd
during the te
concerned. T

a)ven

b) prg
config

recircylated back into the test room).

16.6.3 The
other materia
metal drains

r1or 7/ nours, wnichever IS 1ess.

he tests in Clauses 16.5.2 to 16.5.6, a temperature-limiting device that‘comy
in Clause 21.13.4 may remain in the circuit. A device that is (provided

e discretion of the manufacturer, the temperatures in the_appliance base, a
|6, which are monitored during the tests of Clause 10, may_be monitored durin
12 — 16.5.7 for the purpose of confirming the validity of-exeluding the design un
containment tests of Clause 16.7.

ances having a rotating drum or basket.shall be tested as described in Claus

shall be conducted in a closed,-draft-free room. When mechanical ventilation
5t, an air stream shall not be, directed across the appliance, unless agreed uj
he test room shall have:

ts for the discharge of the combustion products; and

visions for fresh air intake so that no oxygen-deficient air is introduced
Liration during ‘the test (e.g. the test room is not sealed, and the test roo

supporting surface for the appliance shall be calcium silicate board, fibre cem
that is noncombustible. Metal shall not be used. With the concurrence of thos

lies with the
by a motor

as an integral part of a motor, and that operates during the tests, shallbe defeated.

5 defined by
j the tests of
der test from

tes 16.6.2 to
ce.

is employed
bon by those

nto the test
m air is not

ent board, or
B concerned,

r'a‘similar device may be located in the supporting surface. The supporting suf

face shall be

cleaned between tests.

16.6.4 Appliances that can be operated on a supporting surface shall be tested with the machine on the
floor. Appliances intended to operate only when stacked, shall be tested with the appliance on top of the
machine in accordance with the installation manual.

16.6.5 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the test
appliance. Printing on the labels is not required for this test. The manufacturer shall provide the wiring
diagram on the test appliance as intended.

16.6.6 Accessories provided with the appliance, such as dryer racks, shall not be included in the test.


https://ulnorm.com/api/?name=UL 2158 2023.pdf

DECEMBER 15, 2023 CSA C22.2 No. 112:21 ¢+ UL 2158 55

16.6.7 The appliance shall be connected to a source of power for all test conditions in accordance with
the installation instructions. The supply circuit for the appliance shall be provided with time-delay fuses of
the maximum rating for the branch circuit to which the appliance can properly be connected.

16.6.8 The appliance shall be operated in a timed dry cycle. For any appliance that does not employ a
timed dry cycle, any moisture-sensing devices shall be defeated. When the software associated with a
moisture-sensing device does not allow operation of the appliance by defeating the moisture sensor, the
software will, in some cases, need to be modified to allow heated operation of the appliance.

16.6.9 The appliance shall be leveled, starting with any adjustable feet at the maximum distance from

the bottom of the appliance to the supporting surface.

16.6.10 Th
covered by
contact with
foil adhesive
gaps betweg
construction
bottom surfa
of sufficient |

16.6.11 For
clean rigid m
metal duct s
used for eac
configuration
the dryer exH
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connect to a
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blower shall
than 4.27 m
tumble dryer

Note 1: The orig]

Note 2: For dryg
may be added t

16.6.12 An

b top, two sides, front, and back external surfaces of the appliance shall’
cheesecloth panels. The cheesecloth panels shall be of one thickness™and
the external surfaces of the appliance. A mechanical means, such as small pi
tape, shall be employed to secure the cheesecloth panels to each ather, so tha
n the cheesecloth panels. The tape shall not cover openings-or.énclosure
of the appliance. One thickness of cheesecloth that is slightly“larger than
ce shall cover the supporting surface. The side, front, and backypanels of cheess
bngth to touch the bottom panel of cheesecloth.

vented type tumble dryers, the appliance shall be installed freestanding and e
ptal duct of the same size as the exhaust duct connection on the appliance. The
nall be cleaned so there is no excessive sootbuild-up before each test, or new|
h test. The duct shall consist of a total length,of 4.27 m with two 90 degree ber

is shown in Figure 9. The exhaust ductsshall consist of a 1 m straight section

aust outlet and terminating perpendicutarly in a tee. The tee shall have blast g

The blast gates/dampers shall beconnected to 0.5 m straight sections. One
90 degree bend with 2.27 m of straight duct downstream from the bend. The
t to the suction of an exhaust blower complying with Clause 16.6.12. The dis
connect to a 2.27 m length(of straight duct. With the concurrence of those co
total length and less than two 90 degree bends may be used for testing. Cond
5 are not exhausted.

htation of the ducting is.not specified.

r configuratjons;where the duct needs to be elevated based on the location of the dryer exhaust, 3
the test set*up.

external blower shall be connected to the exhaust duct of a vented appliance a

Clause 16.6

e completely
held in close
pces of metal
t there are no
seams in the
he appliance
cloth shall be

hausted with
interior of the
duct shall be
ds. A sample
connected to
ates/dampers
branch shall
other branch
charge of the
ncerned, less
ensation type

dditional ducting

5 described in

11-The airflow direction shall be out of the appliance and shall be adjusted {c

produce 3.3

+0.5 L/s (7 £1.0 CFM) through the exhaust duct when the appliance is not operating. The airflow
measurement shall be taken at the center of the duct where the airflow is laminar (e.g. at the longest and
straightest portion of the ducting). The external blower shall be operating for the duration of the test. For
the conditions described in Clause 16.6.14(b), the blast gate/damper to the external blower shall be closed
at the start of the test and the blast gate/damper to the unrestricted duct shall be open. If the appliance
internal blower ceases to function, the positions of the blast gates/damper shall be switched to open for
the external blower and closed for the unrestricted exhaust duct.

16.6.13 A laundry center or combination washer/dryer shall be connected to a water supply and to a
drain, but shall not be operated in a wash cycle for this test.

16.6.14 Each of the fire containment tests shall be conducted on two samples under each of the
following test conditions:
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a) For each of the two samples, the appliance is not started (no drum or basket motion).

b) For each of the two samples, the appliance timer shall be set for the maximum time at the
highest heat setting, and the appliance shall be started resulting in the drum or basket rotating.

A separate test appliance shall be used for each test condition.

16.6.15 The appliance shall be loaded with dry cloths, as described in Clause 5.3, that have a dry weight
of 0.016 kg/L of clothes-drum volume. The test cloths shall be preconditioned by exposing the cloths to 5
wash and dry cycles, with the first two wash cycles using both hot water and detergent (using any
commercially available detergent). The appliance shall be operated through one conditioning cycle of 15
minutes at the highest heat setting with the dry test load. The lint screen shall be cleaned after the

conditioning ¢

16.6.16 Thgq

plastic or othg¢r flammable materials. When possible, such positioning shall include{ocating t

amount of co
drum centerl
combustible 1

16.6.17 If th
cycle, the loa
back surface

16.6.18 Ap

16.6.19 Thg
cloths. To pr
igniting the te
may also be
process.

16.6.20 Thsg
moving the tg
manipulated
surface of thg
If substantial

ycle.

test load shall be placed in the most severe position in the rotating tumbler

mbustible materials, such as the maximum number of polymeric.tumbler bafflg
ne. When possible, starting and stopping the appliance shall’be used to
haterials.

e test load completely covers the clothes-loading opening after the 15 minuteg
H shall be patted down to provide enough clearancefor the propane torch flamg
Df the test load.

opane torch shall be used to ignite the test load.

ptect the panels of cheesecloth surrounding the clothes-loading door from i
st load, a metal foil dam may he-taped to the appliance to shield the cheesecld
used to protect any plasticicomponent edges that might ignite during the

rch forward while-sweeping the flame across the surface from left to right. The
50 that edges ©f the test cloth are available to light. The aim is to ignite mog
load. A total'tighting time of 45 to 50 s to the top surface of test cloths is likely t
gnition is@chieved in less time, then the lighting time shall be reduced. After ign

of the top su
flames shall
foil protecting
foil dam shall

ace oflthe test cloths as possible in not more than 45 to 50 s of the sweepin
e qbsérved for no more than 20 s to verify that the test cloths are continuing t
plastic edges shall be removed, and the clothes-loading door shall be closed. T

in relation to
he maximum
s, above the
position the

conditioning
to reach the

front panel of cheesecloth shall be positioned on top of the appliance while igniting the test

gnition while
th. Metal foil
load-lighting

flame of the torch shall be applied to the surface of the load, starting from {he back and

load shall be
st of the top
b be needed.
ting as much
) motion, the
b burn. Metal
he aluminum

be placed over the front surface of the appliance.

16.6.21
less. Two con

secutive samples of each appliance construction shall be tested.

16.7 Base fire containment

16.7.1

The requirements in Clause 16.7 do not apply to:

secloth shall

Each test shall be continued until the external cheesecloth ignites or for 7 hours, whichever is

a) Condensation type and heat pump tumble dryers that are not intended to be connected to an

extern

al exhaust duct and not to be vented to the outside whose:

1) Maximum temperature rises do not exceed 150°C under blocked air flow conditions.

Refer to Clause 16.5.8;
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2) Maximum temperature rises comply with the requirements of Clause 10.1 under blocked

air flow conditions. An additional 15°C over the maximum temperature rise
Table 2 is acceptable. Refer to Clause 16.5.8;

s specified in

3) Components, such as switches, relays, or solenoids, with a current load exceeding 0.2 A
and located as defined by Clause 16.7.16, are individually and completely enclosed. The

terminals of a component need not be enclosed; and

b) Combination washer-dryers of the water condensing type.

16.7.2 Appliances having a rotating drum or basket shall be tested as described in Clauses 16.7.3 to

16.7.20, and

there shall be no:

a) ign

b) ing
acces

Note: Browning

16.7.3 Test
during the te
concerned. T

tion of the cheesecloth located on the outside of the appliance; nor

ication of flaming or glowing embers in the load of cloth, either before or g
s door is opened.

pf the test load is acceptable provided that all individual threads are unbroken,

5 shall be conducted in a closed, draft-free room. When méchanical ventilatior
st, an air stream shall not be directed across the appliance, unless agreed u
he test room shall have:

a) vents for the discharge of the combustion products;.and

b) pr
config
recirc
16.7.4 The
other materia
metal drains

cleaned betw

16.7.5 App
floor. Appliar
machine in a

pvisions for fresh air intake so that ne‘\.oxygen-deficient air is introduced
uration during the test (e.g. the testiroom is not sealed, and the test ro
ulated back into the test room).

supporting surface for the appliance shall be calcium silicate board, fibre cem
| that is noncombustible. Metal shall not be used. With the concurrence of thos
or a similar device may belocated in the supporting surface. The supporting su
een tests.

iances that canbe’operated on a supporting surface shall be tested with the m
ces intended\to operate only when stacked shall be tested with the appliance
ccordance with the installation manual.

16.7.6 Alll
appliance. P

bels that are applied by the manufacturer shall be applied to the intended surfa
inting on the labels is not required for this test. The manufacturer shall prov

fter the dryer

is employed
pon by those

into the test
bm air is not

ent board, or
e concerned,
rface shall be

Achine on the
on top of the

ces of the test
de the wiring

diagram on the test appliance as infended.

16.7.7 Accessories provided with the appliance, such as dryer racks, shall not be included in the test.

16.7.8 The appliance shall be connected to a source of power for all test conditions in accordance with
the installation instructions. The supply circuit for the appliance shall be provided with time-delay fuses of
the maximum rating for the branch circuit to which the appliance can properly be connected.

16.7.9 The appliance shall be operated in a timed dry cycle. For any appliance that does not employ a
timed dry cycle, any moisture-sensing devices shall be defeated.

16.7.10 The appliance shall be leveled, starting with any adjustable feet at the maximum distance from
the bottom of the appliance to the supporting surface.
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16.7.11 The top, two sides, front, and back external surfaces of the appliance shall be completely
covered by cheesecloth panels. The cheesecloth panels shall be of one thickness and held in close
contact with the external surfaces of the appliance. A mechanical means, such as small pieces of metal
foil adhesive tape, shall be employed to secure the cheesecloth panels to each other, so that there are no
gaps between the cheesecloth panels. The tape shall not cover openings or enclosure seams in the
construction of the appliance. One thickness of cheesecloth that is slightly larger than the appliance
bottom surface shall cover the supporting surface. The side, front, and back panels of cheesecloth shall be
of sufficient length to touch the bottom panel of cheesecloth.

16.7.12 For vent type tumble dryers, the appliance shall be installed freestanding and exhausted with
clean rigid metal duct of the same size as the exhaust duct connection on the appliance. The interior of the
metal duct shall be cleaned so there is no excessive soot build-up before each test, or new duct shall be

used for each

configuration
the dryer exh
at its outlets.
connect to a

shall connect

blower shall

test. The duct shall consist of a total length of 4.27 m with two 90 degree ben
is shown in Figure 9. The exhaust duct shall consist of a 1 m straight section
pust outlet and terminating perpendicularly in a tee. The tee shall have blast g3
The blast gates/dampers shall be connected to 0.5 m straight sectigns. One
00 degree bend with 2.27 m of straight duct downstream from the _bend. The
to the suction of an exhaust blower complying with Clause 16.7-13. The disq
tonnect to a 2.27 m length of straight duct. With the concurrence of those cor

ds. A sample
connected to
tes/dampers
branch shall
other branch
harge of the
cerned, less

than 4.27 m
tumble dryers

otal length and less than two 90 degree bends may be used-for testing. Condénsation type
are not exhausted.

Note 1: The orientation of the ducting is not specified.

Note 2: For dyer]

may be added to

16.7.13 An
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+0.5 L/s (7CF

shall be take
portion of th
conditions de
the start of t
internal blow
the external b

16.7.14 A3
connected to

16.7.15 Thgq

!

configurations where the duct needs to be elevated based*on the location of the dryer exhaust, a
the test set-up.

bxternal blower shall be connected to-the exhaust duct of a vented appliance as
|2. The airflow direction shall be out-of the appliance and shall be adjusted tg
M) through the exhaust duct wheén the appliance is not operating. The airflow 1
n at the center of the duct where the airflow is laminar (e.g. at the longest ar
b ducting). The externalblower shall be operating for the duration of the
scribed in Clause 16.7.15(b), the blast gate/damper to the external blower shall
e test and the blast.gate/damper to the unrestricted duct shall be open. If t
r ceases to function, the positions of the blast gates/damper shall be switche
lower and closéd,for the unrestricted exhaust duct.

undry cefiter or combination washer-dryer of other than the water condensing

fiditional ducting

described in
produce 3.3
heasurement
d straightest
est. For the
be closed at
he appliance
H to open for

type shall be

A water'supply and to a drain, but shall not be operated in a wash cycle for this t¢st.

ions:

fire’ containment tests shall be conducted under each of the following test condi

a) the

appliance is not started (no drum or basket motion).

b) the appliance timer shall be set for the maximum time at the highest heat setting, and the
appliance shall be started resulting in the drum or basket rotating.

A separate test appliance shall be used for each test condition.

16.7.16 All base surfaces, electrical components, internal wiring, and connections that are located in:

a) the

air inlet path to the drum heat source; and

b) an area where lint is likely to accumulate;
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shall be covered by eight thicknesses of cheesecloth. The cheesecloth shall be draped to completely
cover the base, electrical components excluding heating elements, electrical connections, internal wiring,
heater enclosure and bearings that are located within 150 mm of the bottom of the appliance so that they
are continuously covered. Cheesecloth strips consisting of eight thicknesses approximately 25 mm wide
that are of sufficient length to contact surfaces of cheesecloth in the areas being tested shall be used to
provide a path for the fire to be transferred from one section of cheesecloth to another and from the base
to the cheesecloth on components located above the base of the appliance. The cheesecloth shall be
closely placed around components to conform to their shape. The cheesecloth shall be spaced so that it
does not contact moving parts such as fan blades. Cheesecloth shall not cover openings to moving parts
of components or ventilation openings of motors. If small pieces of metal foil tape are used to secure the

cheesecloth,

they should be located so that the propagation of flame is not impeded.

16.7.17 An
the internal g
or heat-resig
mechanically

16.7.18 Th
of 0.016 kg/L
wash and d
commercially
minutes at t
conditioning

16.7.19 Th
suitable mea
and away fro
the internal
achieve burr
appliance en

16.7.20 Th

less. If it is dgtermined through the use of observation windows or cameras that the cheesec

appliance ca

16.8 Hot c¢il ignition test

16.8.1 If sp
16.8.3 to 16.

opening shall be made in a front or side enclosure to allow access for the purp
heesecloth. The access panel shall be of the same type of material as the-encld
tant glass. The access panel shall overlap the opening a minimum)of 25
secured. Gaps created by the access panel shall be sealed by metal foil adhesi

b appliance shall be loaded with dry cloths, as described in Clause/5.3, that hav
of clothes-drum volume. The test cloths shall be preconditioned by exposing t
'y cycles, with the first two wash cycles using both hotiwater and deterge
available detergent). The appliance shall be operated through one conditionir
he highest heat setting with the dry test load. The lint screen shall be clea
Cycle.

b cheesecloth shall be ignited using an elegcirically operated match, butane lig
ns. The internal cheesecloth shall be ignifed-at the lowest point near bearings o
m the appliance air ventilation openings) The cheesecloth shall be relit, as necel
cheesecloth. If necessary, a total ofib attempts, each in different areas, sha
ing of the internal cheesecloth. An*observation window or camera may be in
Cclosure to determine that the cheesecloth burns.

b test shall be continued until the external cheesecloth ignites or for 7 hours,

binet has ceased burning, the test may be terminated.

ecified by Clause 28.4.7(b), an electrical connection shall be tested as specifig

bse of igniting
sure material
mm and be
ve tape.

e a dry weight
he cloths to 5
ht (using any
g cycle of 15
ned after the

hter, or other
[ components
ssary, to burn
| be made to
stalled in the

whichever is

oth inside the

pd in Clauses
b connections

8.10."Each connection shall be evaluated using one connector sample. Multiplg

may be indg

influence the

of the cheesecloth referenced in Clause 16.8.4 as indicated by

they do not

pendently evaluated within the same appliance if they are located such that
' , ffehce of ignition

broken threads of the

Browning of the cheesecloth is acceptable provided that all individual threads are unbroken.

cheesecloth.

Note: Cheesecloth fibers may become brittle after exposed to heat. Care must be taken to prevent breakage of fibers during
inspection. Fibers broken during inspection are not considered as a non-compliance.

16.8.2 The

test shall be considered inconclusive and then repeated if there is evidence of:

a) fracture or shorting of the hot coil prior to completion of the test; or

b)as

hift in the position of the hot coil sufficient to alter the severity of the test.
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16.8.3 This test intentionally attempts to cause a fire. Appropriate safety precautions to prevent the
spread of fire should be taken. The test location shall have sufficient fresh air to sustain the flame. This test
shall be conducted at an elevation of less than 609.6 m above sea level.

16.8.4 The appliance shall be supported on a non-conductive surface. The top, two sides, front, and
back of appliance shall be completely covered by single-layer cheesecloth panels. A mechanical means,
such as small pieces of metal foil adhesive tape, shall be used to secure the cheesecloth panels so there
are no gaps between the panels. A single layer of cheesecloth, slightly larger than the appliance bottom
surface, shall cover the supporting surface. If agreeable to those concerned, cheesecloth may be placed
only in the area of the anticipated breach.

16.8.5 Alll

els that are applied by the manufacturer shall be applied to the intended surfa

es of the test

appliance. Pr
test appliance

16.8.6 The
device. The
the test. If th
from live par
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viewing of thg
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cameras may
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16.8.7 Ana
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16.8.9
the wire ma

combustion of the part unde

nting on the labels is not required. The manufacturer shall place the wiringdi
as intended.

bppliance shall be de-energized during the test unless equipped with.@ protect
onnection under evaluation shall be electrically isolated from the appliance ci
b appliance is energized during the test, a duplicate connection that is electri
ks shall be evaluated. Thermocouples shall be placed areund the part (but
that when ignition occurs, an increase in temperature can.be detected. When
e of glass, or other clear non-combustible material may be used in the pro
component being tested. Windows shall be sealed.fo prevent extraneous draft
Il be located in areas not likely to be involved in or influence flame propag
be employed to assist in verification of ignition;»An AC or DC power supply s
urrent shall be monitored for evidence of shorting or resistance wire breaks durir

bpliance control or device employed tasprovide protection from risk of fire shall
control and may be used to de-energize the hot coil if found to actuate during theg

Coil shall be:
nrome wire [80% Nickel,20% Chrome, 20 AWG, in accordance with ASTM B344

CrAl alloy wire [72.2%:Iron, 22% Chromium, 5.8% Aluminum; 20 AWG, in acc
B603]

hpplied to-a ‘connector or switching contact such that the adjacent non-metallig
be ignited,during the test.

agram in the

ve control or
rcuitry during
cally isolated
not in direct
appropriate,
juct to allow
5 or air leaks.
ation. Video
nall be used,
g testing.

be evaluated
test.

]; or

prdance with

combustible

o the part, or

¢ application of the hot coil to the part under test, the hot coil may be inserted int

r test and/or adjacent materials:

ve complete

a) When inserting the coil into the part under test, a single strand of hot coil with a minimum length
of 100 mm shall be formed into a coil with a diameter and length that approximates the connection
under evaluation. The coil shall be inserted in place of the connection under evaluation. In the case
of a multi-pin connector, a single terminal pin shall be removed from the connector such that the
coil can be inserted in the worst case location (typically the lowest position). If the worst case
position is not obvious, then multiple positions shall be evaluated.

Note: A 3.5 mm (0.138 in) diameter (max) solid ceramic-rod support may be used to support the hot wire coil during the test.
The ceramic-rod may be either smooth (non-threaded) or threaded 8 wraps / 25.4 mm (8 wraps/Inch) to accommodate the

wire.
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b) When externally wrapping a connector or uninsulated terminal, a minimum 50 mm (2 in) of wire
specified in 16.8.8 shall be used to achieve a minimum of three evenly spaced wraps along the
length of the connector or uninsulated terminal.

¢) Uninsulated terminals shall be wrapped with a non-flammable tape or sleeve prior to wrapping
with the coil to prevent shorting out portions of the coil.

d) In the case of switching devices, a coil of wire shall be placed inside the device in the position of
the contacts and appropriately supported to prevent movement during the test. See Clause 28.4.8.

Insulated wire leads shall be used to supply power to the coil and shall be supported and strain-relieved to
prevent the nichrome wire from shifting during testing.

Note: With refeance to (a) and (d), the preferred method of wrapping a coil is wrapping the wire specified in/Clau

the threads of a

16.8.10 Th
the nichromsg
16.8.8(b) an
current shall

INo. 6-8 screw with a nominal root diameter of 2.4 mm (0.1 in) and a thread per 25.4 mm (1 in) colnt

b coil shall be energized such that current in the circuit is immediatelyyincreaseq
wire specified in Clause 16.8.8(a), or 12.5 amps if using the FeCrAl alloy speci
i held constant for the duration of the test. If no ignition is detected within 20
be removed from the coil. If ignition is detected, current shalhbe held constant u

the non-metallic combustible material ceases naturally or there is ignition of the cheesecloth

the cheesec]
prematurely,

17 Stability
17.1 Auton

17.1.1 Ifan
motor shall n|

17.1.2 The
parts or the |

oth occurs, the fire shall be extinguished as soonfas possible. If the hot
the test shall be repeated.

y and Mechanical Hazards
hatic restarting of motor

automatically reset protective deviee'is employed in an appliance, automatic re
pt result in a risk of injury to persoens.

requirement in Clause 17.1:1 necessitates the use of an interlock in the applia
ke can result in a risk of injury to persons upon automatic restarting of the motor

17.2 Stabiljty (freestanding.appliances)

17.21 An

ppliancesshall not accidentally overturn in normal use, which includes th

appliances Having casters or wheels. Appliances shall have any casters, wheels, or oth
means placgd in<the most unfavourable position. If adjustable feet are provided, all of t

adjusted to the“same height. The appliance shall not overturn when tested in accordanc

17.2.2.

ke 16.8.8 around
of 8.

to 13.9 A for
fied in Clause
minutes, the
ntil burning of
. If ignition of
coil fractures

starting of the

nce if moving

e moving of

er supporting
hem shall be

ef with Clause

Appliances that are intended to tilt in normal operation shall be investigated.

17.2.2 The empty appliance shall be placed on a flat surface inclined at an angle of 10 degrees from the
horizontal. The loading door of the appliance shall be placed in the most unfavourable position. The
appliance shall be blocked to reduce the likelihood of sliding during the test, and it shall be rotated so that
all positions are evaluated.

17.2.3 Front-loading appliances having a mass of more than 11.5 kg when empty, and having any hinged
door, shelf, or other projection and that opens beyond the enclosure, shall be tested in accordance with (a)
and (b) if applicable:

a) The appliance, that has a projection hung with a horizontal hinge, shall not overturn when a
weight of 16 kg is supported from any position along the outside edge of such projection while the
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appliance is empty, on a level surface, and with any casters turned to the most unfavourable
position. The test weight shall be 9 kg for a front-loading appliance that has a projection hung with
a vertical hinge.

b) An appliance provided with a means to permanently secure it to the structure, can be secured for

the tes

t specified in 17.2.3(a) using the means provided with the appliance, as long as:

1) the appliance is provided with a marking indicating it shall be secured to the structure at

the time of installation (see Clause 6.1.2.37);

2) the installation instructions provided with the appliance specify that the sec
shall be used (see Clause 6.2.3.12); and

17.3 Wall-m

17.3.1 Awa
install the apq

Note: A readily a
kit include a desq

17.3.2 The
intended man

17.3.3 A w3
There shall b
become dislo

Note: Damage tg

17.3.4 The
the hardware
instructions. ]
securing scre

17.3.5 If no
thick plasterb,
support.

[I-mounting kit shall contain all of the hardware needed to assemble*and mount

e no damage to the wall, the appliancejor the mounting means, and the applia
dged.

3) the securing means is intended to be installed from the front of the appliance,.

ounted appliances

liance.
ailable part, such as a nail, a screw, or a piece of lumber, need not be provided if the instructions ad

ription of the part and specify how the part is to be used.

ner, cannot be removed without the use of a teal;

lI-mounted appliance shall be subjected<io the test described in Clauses 17.3

the loading door is acceptable.

Bppliance shall be mounted on a wall in accordance with the installation instry
provided in the mounting kit and the hardware and construction materials des
[he hardware shallbe used as specified in the instructions and, if not otherwi
ws shall be positioned between the studs and secured in the plasterboard.

wall constructions are specified in the instructions, a wall construction of non
pard on.nominal 38 by 88 mm wood studs spaced on 406 mm centres shall bg

uring means

the kit and to

companying the

mounting means shall be constructed so that the_appliance, when hung from the wall in the

4 to 17.3.7.

nce shall not

ctions, using
cribed in the

se indicated,

hinal 9.5 mm

used as the

17.3.6 An adjustable mounting means shall be adjusted to the position that results in the maximum
projection from the wall.

17.3.7 A 45.4 kg weight shall be suspended from the front of the appliance or the loading door. The
weight and the door shall be positioned so as to produce the most severe test condition. The weight shall
remain in place until the ultimate results have been observed, but not longer than 5 minutes.

17.4 Applia

17.41
the appliance

nce stands

on it.

An appliance stand shall contain all of the hardware needed to assemble the stand and to install

Note: A readily available part, such as a nail, a screw, or a piece of lumber, need not be provided if the instructions accompanying the
kit include a description of the part and specify how the part is to be used.
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17.4.2 When installed as intended on the appliance stand, the appliance shall be reliably attached to the
stand assembly, and shall not overturn on an inclined surface when tested in accordance with Clauses
17.4.3t0 17.4.5 or on a flat level surface when tested in accordance with Clauses 17.4.6 to 17.4.10.

17.4.3 An appliance and stand assembly that has been assembled as specified in the instructions shall
be placed on a flat surface inclined at an angle of 10 degrees from the horizontal. The loading door of the
appliance shall be placed in the most unfavourable position.

17.4.4 If the stand permits stacking of appliances, the test shall be conducted both with and without the
bottom appliance installed and with the loading door of the bottom appliance placed in the most
unfavourable position. The appliance stand assembly shall be blocked to preclude sliding during the test,

and it shall b

o rotated on the inclined surface so that all positions are evaluated

17.4.5 The
whichever re|

appliances in the stand either shall be loaded as described in Clause\52
Sults in the most unfavourable test condition.

17.4.6 An appliance and stand assembly shall be assembled in accordance* with the i

fastener proy

a)ap
b) fas|

17.4.7 The
stacking of a

17.4.8 The
whichever re

174.9 A 22
loading door
shall remain

17410 A
kg. The weig
an impact of
top of the u
subjected to

17.5 Sharp

bliance or stand to the fastener; or

tener to the wall.

assembly shall be tested in accordance with Clauses 17.4.8 to 17.4.10. If the
bpliances, the tests shall be conducted both with and without the bottom applian

appliances in the stand shall be either loaded, as described in Clause 5.2,
Sults in the most unfavourable test cendition.

.6 kg weight shall be suspended-from the front of the upper appliance or the fro
The weight and the door:shall be placed in the most unfavourable position a
suspended for 1 minute.

ollow rubber ball;240 to 250 mm in diameter, shall be filled with sand to a total
ht shall fall fromithe rest position as a pendulum through the distance necessary
10.7 J. The ball-shall strike the appliance and stand assembly 1.5 m above floor
bper appliahce, whichever is less. All four sides of the appliance-stand asse
the impact.

edges, projections, and moving parts

ided for anchoring the stand to a wall shall not be used if a tool.is required to attI

or unloaded,

structions. A
ch the:

stand permits
Ce installed.

or unloaded,

nt edge of the
nd the weight

weight of 9.1
to strike with
level or at the
mbly shall be

17.5.1

persons in normal maintenance or use.

An enclosure, opening, frame, guard, knob, handle, or the like shall not result in a risk of injury to

17.5.2 With respect to Clause 17.5.1, for condensation-type and heat pump clothes dryers, the opening
in the enclosure that provides access to the sharp edges of the condenser or evaporator coil fins during
normal user maintenance shall require two separate and independent actions by the user (such as
pushing and turning) to access this portion of the appliance.

17.5.3 In addition, the marking of Clause 6.1.5.1 and instructions of Clause 6.2.2.6 shall be provided.

17.5.4 A moving part, such as the rotor of a motor, a pulley, belt, or gear, shall be acceptably enclosed or
guarded to reduce the likelihood of unintentional contact by persons.
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17.6 Entrapment

17.6.1 If a household front-loading appliance has an opening into the clothes drum that will permit the
entrance of a 203 mm diameter sphere and a clothes drum with a volume of 60 L or more, then the
appliance shall:

a) have a clothes loading-and-unloading door that, when tested as described in Clause 17.6.5,
opens with a force of 67 N or less;

b) be investigated with respect to the ventilation it provides in accordance with Clause 17.8; or

c) be constructed so that the clothes loading-and-unloading door can be latched only by holding the
door gtesed—and O;Illu:taIIUUuD:y pcl‘l‘unu;uy a-second-operationnear-the—rear-of-the top of the

appliahce.

17.6.2 The pecondary-function control specified in Clause 17.6.1(c) may be locatedon the front of the
appliance if:

a) the|appliance is intended to be installed in a recess, stacked on top of another gppliance, or
moun]ed on awall;
e

b) thete are no user-operable controls on the top surface of the appliance; and
c) the secondary-function control:
1) is located as far from the clothes loading-and-unloading door as practical; and

2) requires a minimum of two distinct operations to function.

17.6.3 A rotary switch having a push-and-tutnr or a pull-and-turn operating sequence|is generally
considered tg comply with the intent of the requirement in Clause 17.6.2(c)(2).

17.6.4 The force mentioned in Clause '17.6.1(a) shall be applied as per Clauses 17.6.5and 17.6.6.

17.6.5 The force shall be applied\through a point corresponding to, and representative of, any point:
a) accessible from the.inside of the clothes drum with the door closed; and

b) accessible to‘eontact by a person's hand.

17.6.6 The force shall be applied to the door:

a) in a manner representaiive of a push from inside the clothes drum, and applied on the inside
surface of the door at a location no further from the door hinge than the opposite side of the drum
opening;

b) in a direction perpendicular to the plane of the opening into the clothes drum; and

c) at a rate of 13 to 18 N/s.

Note: The test force can be applied to the outside of the door, using a pull force that is aligned with the location on the door where
someone could actually push from inside the clothes drum.

17.6.7 An appliance that complies with the requirements of Clause 17.6.2(c) shall withstand the
operation described in Clause 17.6.8 without malfunction.
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17.6.8 With reference to the requirement in Clause 17.6.7, an appliance shall be subjected to 6 000
cycles of operation, with each cycle consisting of opening, closing, and latching the clothes loading-and-
unloading door. The test shall be conducted at a rate of 12 cycles per hour. However, with the concurrence
of those concerned, the test may be conducted at a rate other than 12 cycles per hour, provided the test
will not be less severe than if conducted at the specified rate. The door shall be operated in the intended

manner under the conditions that will result in maximum wear on all parts.
17.7 Contact with rotating tumbler

17.7.1 An appliance shall be provided with:

a) a means to reduce the likelihood of the opening of the clothes loading-and-unloading door during

the operating cycle; or

b) an
the operating cycle, will:

1) remove the driving force from the clothes basket; and

2) de-energize the heat source within 10 s.

17.7.2 The

heat source Will not be energized until:

a) the door is closed to less than 76 mm of openingand

s$econdary-function control, manually operated from outside the appliance, is
ifement for a secondary-function control«does not apply to an appliance having a

reference to Clause 17.7.1(a), a solenoid or similar component that is employ
in the closed .position shall be subjected to a 6 000-cycle endurance test
energizing apd de-enetgizing the component. There shall be no malfunction of the lock
component gs a result\of this test.

17.7.5 If ogening and closing the door affects mechanical operation of the component, thg

interlock that, when the clothes loading-and-unloading door is opened 76 'mm o

r more during

interlock mentioned in Clause 17.7.1(b) shall be suchthat the basket will not fotate and the

I

ctuated. The
opening into
me less than

complies with
bperating with

ed to hold the
consisting of
ng means or

b test shall be

conducted in g
slower rate is dictated by the construction of the appliance.

17.8 Ventilation

17.8.1 With reference to Clause 17.6.1(b), the appliance shall be tested in accordance
17.8.2 - 17.8.13. As a result of the testing:

a) O, concentration shall not be less than 16 percent;
b) CO, concentration shall not exceed 3 percent; and

¢) The burner flame shall not be extinguished.

nute unless a

with Clauses
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17.8.2 Figure 14 shows the overall test schematic to conduct this ventilation test. The equipment needed
for this test is as follows:

a) Oxygen Analyzer, with a range of 0 — 25% and a flowrate capable of 1000 mL/min;
b) CO, Analyzer, with a range of 0 — 10 % and a flowrate capable of 2500 mL/min;

c) Air sampling pump, rated at least 0.75 ft3/min, capable of extracting gas samples at a rate of
3500 mL/min;

d) Methane supply and regulator with a regulated pressure set to match the requirements of the
methane mass flow controller;

e) COp, supply and regulator, with a regulated pressure set to match the requirements of the CO,
mass flow controller;

f) Mags flow controller for methane flow, with a range of at least 0 — 400 mbk/min and accuracy of
+2 % ¢f full scale;

g) Mass flow controller for CO, flow, with a range of at least 0 — 360~mL/min and accyracy of +2 %
of full cale;

h) Three or four nominal 6.4 mm diameter tubes;
i) 1 ft3jof gypsum board to mimic the displaced volume of a child in the drum;
j) Bungen burner, rated at least 0 — 3.85 ft3/hr (0 — 1820 mL/min) which conforms to AS[TM D5025;

k) Thgrmocouple, used to determine if flame is ignited throughout the test, and to defermine if the
flame has extinguished;

1) Datg acquisition system to monitor Og"and CO, levels during the test;

m) Portable electric fan.

17.8.3 The pppliance shall be installed as required by the relevant requirements in Claus¢ 10 with the
exhaust duct pystem required in-Clause 10.9.

Note: The room|where the test is, to be conducted should be well-ventilated to minimize the risk of accidental release of either
methane or carbpn dioxide.

17.8.4 One cubicfoot of gypsum board shall be placed in the drum to simulate the displaced volume of a
child in the drpm:

17.8.5 The Bunsen burner shall be placed in the drum, on top center of gypsum board. A thermocouple
or camera shall be located near enough to the burner flame to serve as an indicator whether the flame is
ignited or extinguished.

17.8.6 The gas tubes shall be routed from the test equipment through the appliance into the drum. The
method of routing these tubes will vary based on the design of the appliance. Pre-existing openings in the
appliance may be used if available. If pre-existing openings are not available or cannot be used, then
holes shall be drilled into the drum, and bulkhead-type fittings used to make an air-tight seal in the area
where the tubes are routed through the appliance.

17.8.7 One gas tube shall be used to allow methane flow from the methane supply through the mass
flow meter to the Bunsen burner inside the drum. The second tube shall be used to extract gas samples
from the drum to the O, and CO, analyzers. The third tube shall be used as the gas sample return back
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into the drum, as well as to allow CO, flow from the CO, supply through the CO, mass flow meter into the
drum.

Note: Four gas tubes may be used, where one tube is used only for the gas sample return back into the drum, and another tube is
used to allow CO, flow into the drum.

The gas tube to extract the gas samples to the O, and CO, analyzers shall be located near the top of the
drum. The gas sample return tube shall be placed close to the bottom of the drum. The gas tube providing
methane to the Bunsen burner in the drum shall be located in any convenient location. If four gas tubes
are used, the tube for the separate CO, flow back into the drum shall be located close to the bottom of the

drum.

17.8.8 The

The mass flo

17.8.9 The

the start of each test.

17.8.10 At
appliance do
17.8.11

extinguished
additional fiy
maximum of
percent, or t
considered n

If the flame €
can no longe

Note: The test n
17.8.12 Th
a)0p

b) 25

The test shall be continued until the O, and CO, concentrations peak, or until the b

mass flow meter measuring methane flow to the Bunsen burner shall be set at,2
W meter measuring CO, flow into the drum shall be set at 160 mL/min.

data acquisition system shall be started with an approximate 60,'second coun

time zero, the mass flow meters shall be turned on, theBunsen burner ign
pr closed and latched as intended in normal use.

After the concentration levels peak, O, and.€©, concentrations shall be me
e minutes to confirm the peak values. The concentration levels shall be r
5 second intervals, and averaged in 30°second time periods. If the O, level is
ne CO, level exceeds the 3 percent level, over an averaged 30 second time
on-compliant.

xtinguishes, the concentration levels of O, and CO, and the time at the point w
I be sustained is to be recorded.

ay be terminated after one of the O, and CO, levels are determined to be non-compliant.
s test is to be conducted under the following two conditions:

ercent blaCked exhaust and 50 percent blocked lint filter; and

percentblocked exhaust and 50 percent blocked lint filter.

00 mL/min.

tdown before

ited, and the

urner flame is
asured for an
ecorded at a
less than 16
pberiod, this is

hen the flame

17.8.13 Be
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laced in front

of the appliance with the door open to return the drum to room temperature and the gases in the drum to
ambient conditions.

18 Mechanical Strength

18.1

18.1.1

Frame and enclosure

The frame and enclosure of an appliance shall have the necessary strength and rigidity to resist

the abuses likely to be encountered during normal service. The degree of resistance inherent in the unit
shall preclude total or partial collapse with the attendant reduction of spacings, loosening or displacement
of parts, and other defects that alone or in combination would result in a risk of fire, electric shock, or injury
to persons.

Note: For nonmetallic materials see Claiise 28
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18.1.2 For an unreinforced, flat surface, cast metal shall not be less than 3.2 mm thick, malleable iron
shall not be less than 2.4 mm thick, and die-cast metal shall not be less than 2.0 mm thick.

Note: Metal of lesser thickness, but not less than 2.4, 1.6, and 1.2 mm, respectively, can be acceptable, provided the surface under
consideration is curved, ribbed, or otherwise reinforced or sized to provide mechanical strength equivalent to that required.

18.1.3 An enclosure of sheet metal shall be investigated with respect to size, shape, thickness of metal,
and acceptability for the application considering the intended use of the appliance.

18.1.4 For an enclosure of sheet metal, steel shall be not less than 0.66 mm thick, aluminum shall not be
less than 0.91 mm thick, and copper or brass shall not be less than 0.84 mm thick.

Note: This requifement does not apply to an area that is relatively small or to a surface that is curved or otherwis¢ reinforced in a
manner that proviides equivalent strength.

18.2 Back govers

18.2.1 The pack cover may be of thinner material if the enclosure complies/with the requirements of
Clause 18.2.2.

18.2.2 The pack cover shall be able to withstand a continuous force of 110 N applied throligh a 51 mm
steel ball for p period of 1 minute at any location, without resulting)jin a risk of electric shock or reducing
spacings belgw those required by Clause 26.

19 Construlction
19.1 Current-carrying parts

19.1.1 A cufrent-carrying material shall be silver, copper, a copper alloy, or other material that has been
investigated gnd found to be acceptable far the purpose. Current-carrying materials shall have acceptable
mechanical sfrength and current-carrying'capacity.

19.1.2 Platgd iron may be used for a current-carrying material, if the material:
a) hasla temperature during normal operation of more than 100°C;
b) is within a moteroor associated governor; or

c) is agceptable’in accordance with Clause 21.1.1.

Unp|ated ironLoL ||np|a+nrl steal shall not be used -Stainless-steel and other corrosion-resistant a||0ys and
plated steel may be used for a current-carrying part regardless of temperature.

19.2 Electrical insulation

19.2.1  Aninsulating washer, bushing, and the like and the base or support for the mounting of a current-
carrying part shall be of a heat- and moisture-resistant material that will not be damaged by the
temperatures to which it will be subjected under conditions of actual use, such as porcelain, phenolic, cold-
moulded composition, or other materials that have been investigated and found to be acceptable for the
application.

19.2.2 Insulating material employed in an appliance shall be investigated with respect to the application.
Materials such as mica, some moulded compounds, and certain refractory materials may be used as the
sole support of a current-carrying part. Materials that are not acceptable for general use, such as
magnesium oxide, may be acceptable if used in conjunction with other acceptable insulating materials or if
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located and protected so as to reduce the likelihood of mechanical damage and the absorption of
moisture.

19.2.3 If an investigation is necessary to determine whether a material is acceptable, consideration shall
be given to its mechanical strength, electric strength characteristics, insulation resistance, heat- and
moisture-resistance properties, the degree to which it is enclosed or protected, and any other features that
may have a bearing on the risk of fire, electric shock, and injury to persons, in conjunction with the
conditions of actual use. See Clause 28.1.4 for polymeric materials.

19.2.4 Ordinary vulcanized fibre may be used for an insulating bushing, a washer, a separator, and a
barrier, but not as the sole support for an uninsulated current-carrying part if shrinkage, current leakage, or
warpage can introduce a risk of fire or electric shock

19.2.5 Coil$ and windings shall incorporate moisture absorption-resistant insulating materials or shall be
acceptably treated to render them absorption resistant.

19.2.6 The|requirements for supplemental insulation (e.g, tape, sleeving, ©or tubing) are[not specified
unless the ingulation or device is required to comply with this Standard. In such cases:

a) Insulating tape shall comply with CSA C22.2 No. 197 and UL 540 or UL 510A;
b) Sigeving shall comply with CAN/CSA-C22.2 No. 198.3 @nd*UL 1441; and

c) Tubing shall comply with CAN/CSA-C22.2 No. 198.43.and UL 224.

Note: UL 510 cqgvers tape rated up to 80 C, and UL 510A covers taperated greater than 80 C.
19.3 Sound and thermal insulation

19.3.1 Combustible or electrically conductive sound (acoustic) or heat-insulating materia] shall not be
located so thpt it contacts an uninsulatedcurrent-carrying part.

19.3.2 WitH reference to Clause, 19.3.1, some types of mineral-wool thermal insulgtion contain
conductive impurities in the form:of slag that can present a risk of fire or electric shock if in cpntact with an
uninsulated ¢urrent-carrying part.

19.3.3 A pdlymeric sound or thermal insulating material suitable for use in direct contact with live parts as
specified in ¢Clause 28)1.4 shall be considered suitable for use in contact with uninsulated current-carrying
parts.

19.3.4 Battmgformedof aminsutating materiat, such—asfibergtass—or potyester,—stattbe considered
suitable for use in contact with uninsulated current-carrying parts if the appliance complies with the
Leakage Current Test of Clause 11, the Moisture Resistance Tests of Clauses 13 and 16.3, and the
Electric Strength Test of Clause 14 with the insulation installed in contact with the uninsulated current-
carrying parts.

19.4 Overflow pipes

19.4.1  An overflow pipe or the like shall be secured if the flow of liquid from the pipe can be misdirected
so as to wet an uninsulated current-carrying part, a film coated current-carrying part, or electrical
insulation.

19.4.2 Compliance with Clause 19.4.1 of the means of securing an overflow pipe or the like shall be
determined with respect to its reliability, acceptability, and likelihood of being defeated.
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19.5 Bottom openings

19.5.1

falling upon combustible materials, including the surface on which the appliance is supported.

Means shall be provided to reduce the likelihood of molten metal, burning insulation, or the like

19.5.2 The bottom of the enclosure of a wall-insert appliance shall be complete and without openings.

19.5.3 Except as mentioned in Clause 19.5.4, a complete bottom enclosure shall be provided for a
freestanding or recessed appliance beneath all wiring and other electrical components not having an
individual housing or enclosure.

1954 Aco
and is intende

a) to
syster

b) to H
are pe
sealeq

19.5.5 With
complete if:

a) no {inused opening has an area of more than 160 mm?; and

b) the

19.5.6 Inan

switch or thefmostat, shall be totally enclosed:"However, arcing parts of a component need

enclosed if:

a) the
outsid

b) the
480 m

19.5.7 With
likelihood tha

condense the lint-bearing moisture vapour and discharge the condensate intq
n and/or reservoir (i.e., condensation type tumble dryers); or

total area of all such openings is no more than 1290 mm?.
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d:

lause 19.5.7

a plumbing

ave all blowers discharge into an exhaust duct and all joints in the’duct within the appliance

rmanently airtight (i.e., all connections are welded or, in the\case of plastics,
by adhesives or solvent bonding the parts).

reference to the requirements in Clause 19.5.3, a bottom enclosure is cong

appliance other than as mentioned-in Clause 19.5.4, arcing parts of a compone

component is located in‘a’separate enclosure, such as a console or other enclg
e the enclosure surrounding the drum; and

unused portion of‘any opening into the enclosure housing the component is n
m?, and the_total of all unused openings into that enclosure is not more than 194

reference’to Clause 19.5.1, a barrier of noncombustible material shall be used
melten metal, burning material, and the like will fall to the supporting surface:

permanently

idered to be

nt, such as a
not be totally

sure located

ot more than
D mm?2.

o reduce the

a) un

er d motor uniess.

1) the structural parts of the motor or the appliance provide the equivalent of su

ch a barrier;

2) the protection provided with the motor is such that no burning insulation or molten
material falls to the surface that supports the appliance when the motor is energized under

each of the following fault conditions:
i) open main winding;
i) open starting winding;
iii) starting switch short-circuited; or

iv) capacitor of permanent-split capacitor motor short-circuited. The

short circuit

shall be applied before the motor is energized, and the rotor shall be locked; or
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3) the motor is provided with a thermal motor protector (a protective device that is sensitive
to temperature and current) or the motor is provided with electronic protection that will

reduce the likelihood that the temperature of the motor windings will exceed

125°C under

the maximum load under which the motor will run without resulting in the protector cycling

and that the temperature will exceed 150°C with the rotor of the motor locked;

b) under wiring, unless there is no evidence of a risk of fire as a result of the tests conducted in this

Stand

ard; and

c) under the grounded sheath of a heater assembly.

19.5.8 The requirement in Clause 19.5.7 will also necessitate that a component such as a switch, relay,

or solenoid b

A componen
a) ma

b) the
The terminal

19.5.9 The
a) be
b) be

c) ha

e Inaividually and compiletely enclosed.

need not be enclosed if:
Ifunction of the component would not result in a risk of fire; or

re are no openings in the bottom of the appliance enclosure.
5 of a component need not be enclosed.

barrier mentioned in Clause 19.5.7 shall:
horizontal;
located as illustrated in Figure 7; and

e an area in accordance with Figure 7.

19.5.10 With reference to the barrier mentioned in Clause 19.5.7, openings for drainage, ventilation, and

the like may
the like to fal

19.6 Plumbing requirements

19.6.1
Standard.

19.6.2 If a
ANSI/ASSE

An appliance shall comply with the plumbing requirements specified in Supplemsg

be employed in the barrier ifGuch openings will not permit molten metal, burning
on combustible material.

vacuum breaker is installed, it shall comply with the requirements of CS

insulation, or

nt SC of this

A-B64.1.1 or

1001 It shall be installed downstream from the last valve (including any solenoig

) in the water

supply system.

19.7 Condensation type dryers

19.7.1

In a clothes dryer provided with a means for condensing the moisture vapour, electrical

components shall be located so that there will be no collection of moisture on or flooding of such parts by
condensed vapour dripping from pipes, tanks, or the like, or by malfunction of parts of the water system.

19.7.2 The following overflow test shall be conducted if it is not evident that the equipment complies with

the requirem

ents of Clause 19.7.1:

a) The appliance equipment shall be positioned as intended in use and investigated for:

1) Overflow of a pan, trough, or the like, at a rate of 30 mL/s for a maximum period of 30

seconds: and
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2) Overflow of a blocked drain at a rate of 30 mL/s for a maximum of 30 seconds.

b) As a result of the testing, compliance with Clause 19.7.1 shall be determined by visual
examination. Where visual examination is not practical, following each overflow test, the appliance
shall comply with the leakage current test in Clause 11.1, except the leakage current shall not
exceed 5 MIU, and with the electric strength test specified in Clause 14.

19.7.3 The requirements for heat pump clothes dryers are located in Supplement SD.

19.8 Ventilation openings

19.81 Ave
burning insul
shall not per

20 Internal

20.1 Gener

20.1.1 The
the point whe

wiring terminals or leads for power-supply connection of a permanently connected appliance,

some of such
flexible cord.

20.1.2 The
A length of fl

connection bgtween such parts if flexibility is necessary.

20.1.3 The
evaluated as
Internal wiring
be subjected

20.14 Aco
small electric
not be smalle

Note: This requiri

tion, molten metal, or the like shall be provided with a barrier or louvre. Suc
it the entrance of a 9.5 mm diameter rod.

Wiring

A

nternal wiring of an appliance shall be considered to be all'the interconnecting W

re the power-supply cord of a cord-connected appliance enters the enclosure, d

wiring cannot be completely enclosed and even though some of it may be i

nternal wiring and connections between, parts of an appliance shall be protected
exible cord complying with Clause 22.:3.2 may be employed for an external

brotection of insulated wiring tequired by Clause 20.1.2 shall be considered to
though it were film-coated wire, the wiring is acceptable in accordance with
not so protected may be-accepted if it is secured within the enclosure so that if
fo stress or mechanical damage.

bl component; 'such as a relay coil or a timer motor, may be smaller than 0.52 n
r than 0,2%mm>.

ement does not apply to solid-state controls and associated circuits.

expulsion of
an opening

iring beyond
r beyond the
even though
n the form of

or enclosed.
unenclosed)

pxist if, when
Clause 7.2.
is unlikely to

nductor shall netbe smaller than 0.52 mm?. Integral leads not more than 150 mm long of a

m?, but shall

20.1.5 Unless it is to be investigated as an uninsulated current-carrying part or located in a low-voltage
circuit not involving a risk of personal injury, insulated internal wiring of an appliance, including a bonding

conductor, sh

all consist of wire complying with the following:

a) CSA C22.2 No. 127 or C22.2 No. 210, and UL 758;

b) CSA C22.2 No. 38 and UL 44;

c) CSA C22.2 No. 75 and UL 83;

d) CAN/CSA-C22.2 No. 49 and UL 66; or

e) The appropriate CSA and UL standard(s) for other insulated conductor types specified in the
Canadian Electrical Code for Wiring Methods and the National Electrical Cord for Wiring Methods

and M

aterials.
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20.1.6
the following

a) The temperature and voltage to which the wiring may be subjected;

Insulated internal wiring shall be acceptable for the application, when considered with respect to

b) Exposure to oil, grease, or other substances that may have a deleterious effect on the insulation;

c) Exposure to moisture; and

d) Other conditions to which the wire may be subjected during normal use.

20.1.7 Wiring shall be protected from sharp edges, including screw threads, burrs, fins, moving parts,

hat can result in abrasion of the insulation on conductors

and the like,

20.1.8 Wiri
to position w

a) run

b)is

20.1.9 Ahg
appliance sh
22.4.2 or shg
the like, whig

20.1.10 Ins
enclosure of

20.2 Splicés and connections

20.2.1 Spli
electrical co
breaking or
Splices shall
between spli

2022 Aw
under the nu
result in a ris

ng shall not be supported by bare-metal-wire type wire-routing clips. Such clips
ring that:

s vertically; or

upported by a flat, horizontal surface.

le through which insulated wires pass in a sheet-metal wall within the overall en
all be provided with a smooth, rounded bushing of .one of the materials mentio
Il have smooth surfaces, upon which the wires can<bear, free of burrs, fins, sha
h can result in abrasion of the insulation.

ulated wires may be bunched and passed‘through a single opening in a metal
the appliance.

ntact. Soldered connections shall be made mechanically secure before bein
oosening of the connection can result in a risk of fire, electric shock, or injun
be provided withrinsulation equivalent to that of the wires involved if permanen
ces and other metal parts can be maintained.

re-bindingsserew or nut shall be provided with a lock washer under the head o
t to reduce the likelihood of its becoming loosened due to vibration, if such |
k of.fire, electric shock, or injury to persons.

can be used

closure of an
hed in Clause
'p edges, and

vall within the

tes and connections shall e mechanically secure and shall provide adequat¢ and reliable

j soldered, if
y to persons.
cy of spacing

the screw or
bosening can

20.2.3 An open-end spade lug shall not be used unless additional means are provided to hold the lug in

place should

the wire-binding screw or nut become loosened.

20.2.4 Splices shall be provided with insulation equivalent to that of the wires involved if the spacings

between the

20.2.5

splice and other metal parts are found not likely to be permanently maintained.

Insulation consisting of two layers of friction tape, two layers of thermoplastic tape, or one layer of

friction tape on top of one layer of rubber tape shall be acceptable on a splice if the voltage involved is less
than 250 V. In determining if splice insulation consisting of coated fabric, thermoplastic, or other type of
tubing is acceptable, consideration shall be given to such factors as dielectric strength properties,
resistance to heat, resistance to moisture, and the like. Thermoplastic tape wrapped over a sharp edge
shall not be acceptable.
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20.2.6 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire will not contact other current-carrying parts not always of the same polarity as the wire and
will not contact non-current-carrying metal parts. This may be accomplished by use of a pressure terminal
connector, a soldering lug, a crimped eyelet, soldering all strands of the wire together, or other equivalent
means.

20.2.7 An aluminum conductor, insulated or uninsulated, used as internal wiring, such as for
interconnection between current-carrying parts or as motor windings, shall be terminated at each end by a
method that has been investigated and found to be acceptable for the combination of metals involved at

the connection point.

20.2.8 With
connector us
involved, suc

bd as a terminating device shall be acceptable for use with aluminum undent
N as temperature, heat cycling, or vibration.

20.3 Separation of circuits

20.3.1 Cond
unless they a

20.3.2 Anir
carrying part

2033 In a
provision for
circuit condu
arrangement
between the

20.4 Overc

20.4.1 Ifan

uctors of circuits operating at different potentials shall be reliably separated fro
re provided with insulation acceptable for the highest potential involved.

sulated conductor shall be reliably retained so that it.Cannot contact an uninsul
bf a circuit operating at a different potential.

compartment that is intended for the field “installation of conductors, and {
the connection of Class 1, power, or lighting circuit conductors, and low-voltg
ttors, a barrier shall be provided to separate the conductors of the different c
of the compartment shall be such that'a minimum spacing of 6.4 mm can b
onductors of the different circuits, including the conductors to be field installed.

irrent protection

appliance is intended tobe connected to a branch circuit rated more than 30 A

protection shall be provided for the\control circuits.

21 Compor

21.1 Gener

21.1.1 Exce

ents
bl requirements for components

pt ‘as”indicated in Clause 21.1.2, a component of an appliance covered by t

ure terminal

e conditions

M each other

ated current-

hat contains
ge, Class 2,
rcuits, or the
e maintained

, overcurrent

his Standard

shall:

a) Comply with the requirements for that component. A component shall comply with both CSA

Group

and Underwriters Laboratories Inc. standards;

b) Be used in accordance with its rating established for the intended conditions of use;

c) Be used within its established use limitations or conditions of acceptability;

d) Additionally comply with the applicable requirements of this end product Standard; and

e) Not

contain mercury.

Note: Specific components are considered as being incomplete in construction features or restricted in performance capabilities.
Such components are intended for use only under limited conditions, such as certain temperatures not exceeding specified limits,
and can only be used under those specific conditions for which they have been investigated.
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21.1.2 A component of a product covered by this Standard is not required to comply with a specific
component requirement that:

a) involves a feature or characteristic not required in the application of the component in the
product covered by this Standard;

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.

21.1.3 A component complying with a CSA Group or UL component standard other than those specified

in this StandardHs-aceceptable-ifthe-foltowingapptes——m——————————————————————

a) Th
stand

b) Th

Note: For exam|
component stan|

2114 A c(
ground-fault
thereof, shal
that cover d¢g

a) No

b) No

21.1.5 Con
shock, fire, o

e component also complies with the applicable component Standard spe
ard; or

b component standard:

1) Is compatible with the ampacity and overcurrent protection‘requirements of
Electrical Code and National Electrical Code, where apprapriate;

2) Considers long-term thermal properties of polymetic insulating materials i
with the Standard for Polymeric Materials — Long{Term Property Evaluations, U

3) Ensures that any use limitations of thé: other component standard is
appropriately accommodated in the end usg;application.

ple, a component used in a household application, but intended for industrial use and complying
dard may assume user expertise not common,if’household applications.

mponent that is also intended to perform other functions, such as over currg
circuit-interruption, surge:.Suppression, any other similar functions, or any

vices that provide those.functions, unless those other functions are:
required for the application; and

identified.as-part of markings, instructions, or packaging for the appliance.

ponentslocated in a low-voltage circuit that are not relied upon to reduce the
r injury shall not require additional investigation.

cified in this

the Canadian
h accordance
L 746B; and

dentified and

ith the relevant

nt protection,
combination

comply additionally with the requirements of the applicable CSA Group and UL standard(s)

isk of electric

21.1.6 A component not anticipated by the requirements of this Standard, not specifically covered by the
component standards specified in this Standard, and that involves a potential risk of electric shock, fire, or
personal injury, shall be additionally investigated in accordance with the applicable CSA Group and UL
standard, and shall comply with Clause 21.1.1(b) through (d).

21.1.7 With respect to Clause 21.1.6, reference to construction and performance requirements in
another CSA and UL end-product standard is appropriate where that standard anticipates normal and
abnormal use conditions consistent with the application of clothes dryers.

21.2 Mechanical assembly

21.2.1  An appliance shall be assembled so that it will not be adversely affected by the vibration of normal
operation. Brush caps shall be tightly threaded or otherwise constructed to reduce the likelihood of
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loosening. The operating mechanism of switches or controls shall not subject electrical parts to undue
strain.

21.2.2 A switch, a lampholder, an attachment-plug receptacle, a motor-attachment plug, or a similar
component shall be mounted securely and rigidly to maintain the required clearances.

Note: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or indicator light in which the lamp is
sealed in by a nonremovable lens, need not be prevented from turning if rotation cannot reduce spacings below the minimum
acceptable values.

21.2.3 Means to reduce the likelihood of the turning of a switch need not be provided if:

led. A toggle
operation of

b) means for mounting the switch make it unlikely that operation of the switch'will loosgn it;
c¢) spagings are not reduced below the minimum acceptable values if theswitch rotateg; and

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

21.2.4 Means for reducing the likelihood of the rotation shall{consist of more than friction between
surfaces. For|lexample, a lock washer, properly applied, may be‘dsed to reduce the likelihood of turning of
a small stem-mounted switch or other device having a single-hole mounting means.

21.2.5 Moisjure and lint from the drying operation, unléss intentionally collected within the dryer, shall be
conveyed to the outside of the enclosure without caming into contact with bare uninsulated live parts. If
found to comply with the intent of this requirement, exhaust air that is acceptably filtgred may be
recirculated through the heater assembly.

21.3 Capacjtors

21.3.1  The gomponent requirements for capacitors are not specified except:

a) Capacitors connected-across the line or from line to ground shall comply with CSA|C22.2 No. 8,
CAN/CSA-E60384+1, of CAN/CSA-E60384-14; and UL 60939-3 or UL 60384-14;

b) Mofor starting‘or running capacitors shall comply with the applicable requirements gf CSA C22.2
No. 190 and-tJI="810.

21.3.2 Capasi :
considered to fulfill the requirements of Clause 21.3.3.

21.3.3 A capacitor provided as a part of a capacitor motor and a capacitor connected across the line,
such as a capacitor for the elimination of radio-frequency interference, shall be housed within an enclosure
or container that is intended to protect the plates against mechanical damage and that will reduce the
likelihood of the emission of flame or molten material resulting from malfunction of the capacitor. The
construction shall comply with one of the following:

a) the capacitor container or enclosure shall be of sheet steel not less than 0.51 mm thick, or shall
be constructed to afford equivalent protection; or

b) a capacitor having a sheet-steel container or enclosure thinner than 0.51 mm or of other material
shall be mounted in an enclosure that houses other parts of the appliance and that is acceptable for
the enclosure of current-carrying parts.


https://ulnorm.com/api/?name=UL 2158 2023.pdf

DECEMBER 15, 2023 CSA C22.2 No. 112:21 ¢+ UL 2158 77

21.3.4 If a capacitor that is not part of a permanent-split-capacitor motor or a part of a capacitor-start
motor is connected in an automatic appliance so that capacitor malfunction would result in a risk of fire,
electric shock, or injury to persons, thermal or overcurrent protection shall be provided in the appliance.

21.3.5 The voltage rating of a capacitor, other than a motor-starting capacitor, shall not be less than the
maximum steady-state potential to which the capacitor is subjected during operation of the appliance.

21.3.6 A capacitor complying with UL 810 and CSA C22.2 No. 190 is considered to fulfill the
requirements of Clause 21.3.3.

21.3.7 Electromagnetic interference filters with integral enclosures that comply with one of the following
standards are-consideredto-comphrwith-therequirements-in-Clause-21.3.3:
L 1 ==

a) UL|60384-14; and
b) CAN/CSA-E60384-14.
21.4 Field-jnstalled devices and accessories
21.41 Field-installed devices
21.41.1 Field installed devices that are necessary for the operation of the appliance, such as complete
coin-, ticket-| or card-operated assemblies and the like, and, that are to be attached medchanically and

electrically td the appliance in the field, shall comply with the.following:

a) electrical conductors and connections shall eemply with Clauses 20 and 25;
b) the wiring within the appliance shall not be disturbed;
c) thg wires and terminals shall be acceptably tagged or otherwise coded, and a wjiring diagram
shall [be affixed to the appliance>where it shall be readily visible during assembly, or shall be
included in the assembly instructions; and
d) if t'[le wiring between the coin-, ticket-, or card-operated timer assembly and thg appliance is
exterpal to the appliange; it'shall be enclosed in flexible conduit, armored cable, or thg equivalent.
21.4.2 Fielg-attached.oroptional accessories
21.4.2.1 Clauses'244.2.2 to 21.4.2.6 apply to accessories intended for installation on or connection to
an appliance|forthe purpose of modifying or supplementing the functions of the appliance.

21.4.2.2 An appliance having provision for the use of an accessory to be attached in the field shall be
constructed so that the use of the accessory will not introduce a risk of fire, electric shock, or injury to
persons.

21.4.2.3 The installation of an electrical component of an accessory by the operator shall be restricted to
an arrangement that can be accomplished by means of receptacles and plug-in connectors.

21.4.2.4 The installation of an electrical component of an accessory by qualified personnel is acceptable
if connections are made to existing terminals by use of wire connectors.

21.4.2.5 An installation that requires field rearrangement of components or wiring, cutting or splicing of
wiring, or soldering of connections is not acceptable.
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21.4.2.6 As part of the investigation, an accessory shall be tested and trial-installed to determine that
installation is feasible, that the instructions are detailed and correct, and that the use of the accessory will

not introduce

21.5 Heatin

21.5.1

a risk of fire, electric shock, or injury to persons.

g elements

Sheath-type heating elements shall comply with the following:

a) CSA C22.2 No. 72 and UL 499; or

b) CSA C22.2 No. 72 and UL 1030.

2152 The

a) 11Q
120 V

b) 191
208 V

c) 224
240V

d) 254
277V

e) 44(
480 V

f) the
eleme

21.5.3 A he|
means to red

2154 Ana
basket, and W
elements and

2155 Ana
wired or cont

oltage rating of a heating element employed in an appliance shall be not less-th

V if connected in a circuit in which the potential across the heating etement

V if connected in a circuit in which the potential across the heating element

V if connected in a circuit in which the potential across-the heating element

V if connected in a circuit in which the potential*across the heating element

V if connected in a circuit in which the ‘potential across the heating element
or

voltage rating of the circuit if connected in a circuit in which the potential acros
nt is more than 480 V.

ating element shall be supported in a substantial and reliable manner, and prq
ice the likelihood of mechanical damage and contact with outside objects.

bpliance shall be'constructed so that the clothes load will be reliably confined t
ill be provided with a means to reduce the likelihood of contact between clothes
other parts‘operating at temperatures that could result in the ignition of fabric.

bpliance in which the heating element is intended for operation only in an air str
olled,so that the element can be operated only when under the cooling effect g

An appliance

AN

is a nominal

is a nominal

is a nominal

is a nominal

is a nominal

5 the heating

vided with a

the drum or
and heating

eam shall be
f the stream.

in~which the Pnnling effect of the motion of a Ir_\nrf is necessary to reduce thel

likelihood of

excessive temperatures shall be wired or controlled so that the heating element cannot be operated in the
absence of such motion.

Note 1: Controls that could be used to comply with this requirement include centrifugal switches, belt switches, thermally operated
switches, and fusible links.

Note 2: More than one control can be necessary if absence of the air can occur at more than one location in the circulation system

(e.g., centrifugal

switch and a belt switch for motor and belt-drive failure, respectively).

21.5.6 Open-wire, radiation-type heater elements shall be the subject of investigation to determine the
extent of guarding required and the precautions necessary to reduce the likelihood of collection of lint on
the heater element. Openings in the dryer drum or guard in front of the element shall have no dimensions
greater than 8 mm.
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21.6 Lampholders
21.6.1 Lampholders and indicating lamps shall comply with CSA-C22.2 No. 250.13 and UL 8750.

21.6.2 Lighting ballasts shall comply with CSA C22.2 No. 74 and UL 935 or UL 1029, unless the ballast
forms a part of a luminaire complying with the appropriate CSA Group and UL Standards.

21.6.3 Light emitting diode (LED) light sources shall comply with CSA C22.2 No. 250.4 and UL 8750,
unless the LED light source forms a part of a luminaire complying with the appropriate CSA Group and UL
Standards. Individual light emitting diodes mounted on the printed wiring board of a control and intended
for indicating purposes shall be evaluated with the control.

21.6.4 An Rdison-base lampholder of:
a) a permanently connected appliance; or

b) anjappliance equipped with a polarized attachment plug;

shall be wirdd so that the screw shell will be connected to the terminal or‘lead that is intended for the
connection of the grounded conductor of a supply circuit.

21.6.5 A lampholder shall be constructed or installed so thatjuninsulated current-carryirlg parts other
than a screw shell will not be exposed to contact by persens. removing or replacing lamps in normal
service.

Note: If it is nedessary to dismantle the appliance or remove a cover plate or other part by means of a tool in orfler to remove or
replace a lamp, pininsulated current-carrying parts may be accessible to contact during the relamping process only.

21.6.6 Lamps shall be provided with a means to reduce the likelihood of damage, either by their location
or by the proyision of an acceptable guard.

21.7 Motors

21.7.1 Motors shall comply withitCSA C22.2 No. 100 and UL 1004-1 and shall have inherent overheating
protection in accordance with the requirements of CSA C22.2 No. 77 and UL 1004-3, except for:

a) appliances having a device, which can be integral with the control of the appliance, responsive
to mator currént; as required by the Canadian Electrical Code and the National Electtical Code, for
overlgad andoverheating, and which is sized in accordance with Clauses 21.7.4 and 21.7.5;

b) mdtars employing impedance protection complying with the locked-rotar requirements specified
in CSA C22.2 No. 77 and UL 1004-2; or

¢) motors employing electronic protection complying with CSA C22.2 No. 77 and UL 1004-7.

21.7.2 Devices employed for motor-overload protection, other than those that are inherent in a motor,
shall be located in an ungrounded conductor of each phase.

21.7.3 The duration of the locked-rotor test required by Clause 21.7.1 for automatically reset motor-
protective devices may be less than 15 days if the protective device permanently opens the circuit in a
shorter time, or if the appliance includes other controls, such as a timer, that will positively and reliably limit
the operation to a shorter interval.

21.7.4 A separate protective device incorporated in an appliance in accordance with Clause 21.7.1(a),
shall be responsive to the motor current, and shall be rated or set in accordance with Table 4.
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21.7.5 With reference to the requirements in Clause 21.7.4, each winding connection of a multispeed
motor shall be considered separately.

21.8 Motor overload-protective devices

21.8.1 Overload-protective devices for motors shall comply with the tests specified in Clauses 21.8.2 to
21.8.4. Three samples of the device shall be subjected to the tests, and in one of the three tests the
protector shall close the short circuit.

21.8.2 Protective devices for motors rated 373 W or less and 250 V or less shall be connected in turn to a
circuit limited to 200 A at a power factor between 0.9 and 1.0, in series with a nonrenewable cartridge fuse

rated four tim

s the full.load current of the maotar for which the device is. infnnrlnri, butinnoc

se less than

15 A for devi
250 V.

21.8.3 Prote
Clause 21.8.4

ces rated 125 V or less, or less than 10 A for devices rated more than 125.V-¢

ctive devices for motors rated more than 373 W or more than 250-V~shall be
, except that the short-circuit current shall be limited to 1 000 A.

nd less than

tested as in

21.8.4 The puter enclosure of the device under test, or the enclosure of'the motor to be prgtected in the
case of inheflent protective devices, shall be surrounded by cotton. There shall be no ignjition of such
cotton duringthe test.

21.9 Protedtive devices

21.9.1 The accessibility of protective devices shall be. determined by the requirements in Clauses 21.9.2
-21.9.6.

21.9.2 A protective device, such as a fuse, the functioning of which requires renewal or feplacement,
shall be in a readily accessible location.

21.9.3 A protective device shall beqwholly inaccessible from outside the appliance witholit opening a
door or cover

Note: The operafing handle of a circuit breaker, the operating button of a manually operable motor protector, and sjmilar parts may

project outside th

2194 Ado
gives access
necessary to

e appliance enclosure.

to any-overload-protective device, the functioning of which requires renew
bpen the cover in connection with the operation of the protective device.

br or coyer.of an enclosure shall be hinged or otherwise attached in an equivalent manner if it

al, or if it is

21.9.5 Means shall be provided for holding the door or cover over a fuseholder in a closed position, and
the door or cover shall be tight fitting.

21.9.6 The construction and installation of a fuseholder shall be such that an uninsulated current-
carrying part other than the screw shell or clips will not be exposed to contact by persons removing or
replacing fuses.

21.10 Receptacles

21.101

An appliance shall not be provided with a general-use receptacle.

Note 1: Stacked clothes dryers may be provided with a dedicated receptacle for the connection of a clothes washer.
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Note 2: General-use receptacles are intended for the connection of non-specific appliances, service and repair equipment, and the
like. Dedicated receptacles are intended and designed for connection of a specific appliance.

21.10.2 A clothes dryer intended to be stacked on a clothes washer and provided with a dedicated
receptacle shall comply with the requirements in Clauses 21.10.3 —21.10.5.

21.10.3 Only one receptacle shall be provided, it shall be located on the back of the appliance, and it
shall be a 3-wire grounding-type receptacle, rated 15 or 20 A, 125 V or 250 V.

21.10.4 The circuit supplying the dedicated receptacle shall have the circuit protected by supplementary
overcurrent protection, such as a fuse, circuit breaker, or similar device, having a current rating not
exceeding the applicable value specified in Table 20.

21105 A rarking identifying the clothes washer to be used with the dedicated recepfacle shall be
provided adjacent to the dedicated receptacle; see Clause 6.1.2.36.

21.11 Seal$ and diaphragms

21.11.1 If the deterioration or breakage of a liquid seal or the like could increase the risk of glectric shock,
the seal or the like shall be investigated.

21.11.2 The test procedure for determining whether a component complies with the requirement in
Clause 21.11.1 depends upon the material of which it is cemposed, its size and shape,|the mode of
application in the appliance, and other factors. The testprocedure may include visual Inspection for
determination of cracks, deformation, and the like, after aftificial aging, as well as comparison of hardness,
tensile strength, and elongation before and after artificial aging.

21.11.3 With reference to Clauses 21.11.1 .and 21.11.2, a noncomposite material, when tested to
compare its|tensile strength and elongationy before and after artificial aging, is accepfable if these
properties affe found to be not less than,theé minimum corresponding values specified in|UL 157. The
maximum sgrvice temperature specified-in UL 157 corresponds to the temperature of the component
during the hgating test.

21.12 Switthes

21.12.1 Swiitches shallbe acceptable for the application, and shall have a current and voltage rating not
less than thdt of the load-they control when the appliance is operated normally. For switches that comply
with C22.2 Np. 61058-1 and UL 61058-1, see Clause 21.15.3.

Note: Refer to (Jause 21.13 for requirements relating to controls with a switching function.

21.12.2 For a centrifugal-type switch that controls a motor-start winding, the basis for the current and
voltage rating of auxiliary contacts provided for the direct or indirect control of a heating element shall
include the endurance test in Clause 21.12.8.

21.12.3 Switches shall be so located or protected that they are not subjected to mechanical damage,
excessive moisture, or excessive collection of lint.

21.12.4 Switches shall disconnect all ungrounded conductors of the circuit controlled when in the OFF
position, except that one ungrounded conductor only may be disconnected if the other ungrounded
conductor is thereby automatically disconnected by a second switch (e.g., motor centrifugal switch).

21.12.5 A switch or other device that controls a motor shall have a horsepower rating not less than that
of the motor that it controls. This requirement does not apply to a centrifugal-type switch or other device
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that is necessary for a motor to change from the start winding to the main winding so that the motor will
attain running speed.

21.12.6 A switch or other device that controls a solenoid, relay coil, or the like, and that has not been
investigated for the purpose for which it is used, shall be tested as described in Clause 21.12.7. As a result
of the test, there shall be no electrical or mechanical malfunction or breakdown of the switch or other
device nor welding or undue pitting or burning of the contacts. A 3 A fuse placed in the grounding

connection shall not open.

21.12.7

In a test to determine whether a switch or other control device complies with the requirement in

Clause 21.12.6, the appliance shall be connected to a supply circuit of rated frequency and 110 percent of

maximum rat
control in no
cycles/minutg
employed.

21.12.8 For
the direct or i
least 30 000

CAN/CSA-CZ

21129 Ifa
shall be prov
unless its opsg
21.12.10 TH
21.13 Cont
21.131
211311 C
like, and ass
application in

shock, and in

211312 E

. However, with the concurrence of those concerned, a faster rate of .eperg

a centrifugal-type switch that controls a motor-start winding, auxiliary contacts
hdirect control of a heating element shall be subjected to an endurance test co
cycles of operation conducted in accordance with the requireménts of CSA C2
2.2 No. 61058-1, and UL 1054 or UL 61058-1.

cord-connected appliance employs a motor rated ,/more than 249 W, a motor @
ided in the appliance. The control switch shallsnot be located in the ground¢
ration also results in the opening of all ungrounded supply conductors to the mo

e operating mechanism of switches shall’not subject electrical parts to undue st

rols

Genmeral

bmponents, wiring, printed wiring assemblies, insulating material, potting mate
bciated circuitry employed in controls, shall be investigated and found accep
accordance with the specified component standards with respect to a risk o
ury to persons.

standards spé¢cified.in-Clause 21.13.2 for operating controls or Clause 21.13.3 for protective G

21.13.1.3 W

it is intended to

'mal service. The device shall be operated for 50 cycles at a rate of not :lu

ore than 10
tion may be

provided for
nsisting of at
P.2 No. 55 or

ontrol switch
ed conductor
or.

ain.

fials, and the
table for the
fire, electric

Kcept as-specified in Clause 21.13.4 through Clause 21.13.6, controls shall comply with the

ontrols.

here reference is made to CAN/CSA-E60730 or 1L 60730, -this shallinclude bd

th the Part 1

Standard and

any applicable Part 2 Standards.

21.13.1.4 Controls shall be so located or protected that they are not subjected to mechanical damage,
excessive moisture, or excessive collection of lint.

21.13.1.5 The operating mechanism of controls shall not subject electrical parts to undue strain.

21.13.2 Operating controls

211321 A

n operating control shall comply with:

a) CSA C22.2 No. 156, CSA C22.2 No. 24, or CAN/CSA-E60730; and

b) UL

244A, UL 873, or UL 60730.
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Alternatively, an operating control shall comply with the electronic circuit requirements specified in
Supplement SB.

21.13.2.2 The cycle selection control, temperature-regulating devices and any control not relied upon to
provide a required safety function are considered and shall be tested and evaluated as operating controls.

21.13.2.3 The minimum test parameters for the evaluation of an operating control to CAN/CSA-E60730
and UL 60730 are specified in Table 16.

21.13.2.4 For commercial appliances, as an alternative to the requirements in Clause 21.13.2.1, power
conversion eqmpment intended to control a varlable speed motor load (e g-a varlable frequency drive)
can comply w
motor-overlo
applicable.

ad protectlon functlonallty, the motor-overload reqmrements specmed in C|a se 21.7 are

21.13.3 Protective controls

21.13.3.1 A
control requi

control that performs a safety-related (protective) function shall comply with
ements of:

he protective

a) CSA C22.2 No. 24, CAN/CSA-E60730, or CSA E60691; and
b) UL|244A, UL 873, UL 60691, or UL 60730.
21.13.3.2 Hlectronic protective controls shall also be evaluated for reliability in accordance yvith:
a) CSA C22.2 No. 0.8 or CAN/CSA-E60730; and
b) UL|991 and UL 1998, or UL 60730.
Alternatively,|an electronic protective cantrol shall comply with the electronic circuit requirements specified
in Supplement SB.
21.13.3.3 Hlectronic motor protection shall be evaluated in accordance with Clause 21.7.1(c), or the

electronic cir|

Note: In the app|

21.13.3.4 H
with the stan

Cuit requirements'specified in Supplement SB.

ication of the~Supplement SB requirements, see Clause SB1.8.

lectranic protective controls, not relying on software as a protective component
dards” specified in Clause 21.13.3.2, except for UL 1998 and Clause H 11.12

nanto-narfarm cante

shall comply
of CAN/CSA-

E60730-1 a
considered Software Class B as indicated in Table 17.

A Ml an7z20 4 1f cofh, ot n’ |t Sha” be

ra o ralind tha - nrat Fiy L fin
o OUSU-T - Sortwareisfenea PO O PO aic 'JIUI.GUI.IVU coOTmTar o Tartca

21.13.3.5 The secondary function control (Clause 17.6.2), door interlock (Clauses 17.1.2, 17.7.1(b) and
17.7.2), door lock (Clauses 17.7.1(a)), electronic braking means (Clause 17.7.1(b)), motor overload
protection (Clause 21.7), temperature-limiting devices, combination temperature-regulating and -limiting
devices, and any control relied upon for compliance with the abnormal operation testing of Clauses 16,
28.14, or 28.15 are considered and shall be tested and evaluated as protective controls.

21.13.3.6 The test parameters and conditions used in the investigation of the electronic protective
control as specified by Clause 21.13.3.2 to UL 991 shall be as stated in UL 991, except that exposure
Class H5 shall be used for the humidity test and there shall be no critical components.

21.13.3.7 The minimum test parameters for the evaluation of a protective control to CAN/CSA-E60730
and UL 60730 are specified in Table 17.
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21.13.4 Temperature-regulating and temperature-limiting devices

21.13.41

Protective temperature sensing controls shall have cut-in and cut-out temperatures that do not:

a) deviate from the manufacturer’s specified limits in the as-received condition by more than either

6°C or

5 percent, whichever is greater; and

b) drift from the temperatures measured in the as-received condition by more than either 6°C or 5
percent, whichever is greater, after being subjected to the specified number of cycles per Table 17
and, for electronic protective controls, the environmental stress tests of UL 991 or Clause H.26 of
CAN/CSA-E60730-1 or UL 60730-1. If the manufacturer declares a tighter tolerance, the deviation

and dri

ft shall remain within the manufacturer’s declared values.

211342 A
negative tem
perform the s

a) CA
b) UL

Alternatively,
in Supplemer

211343 A
Clauses 16.5

a) be
tools;

b) de-

21.13.5 Cyc

211351 C
motors, shall

temperature sensing device, such as a positive temperature coefficient (PTC),th
perature coefficient (NTC) thermistor, when used in conjunction with ancelectro
bme function as a thermostat shall comply with:

N/CSA-E60730-2-9; and

50730-2-9 or UL 1434.

a temperature sensing device shall comply with the electronic circuit requirems
t SB.

pf the manual-reset or non-resettable-type; and inaccessible to the user witho
Dr

bnergize the heating element andthe drum-driving force (motor) and necessitate

temperature-limiting device that is relied upon for compliance with the req
210 16.5.5 shall:

1) the appliance can only be manually restarted for a maximum of five times; or

ermistor or a

hic control to

nts specified

uirements in

ut the use of

that:

2) the appliance can only be manually restarted for a maximum of ten timg¢s if a visual

and/or audible indication is provided indicating a failure condition
le selection-controls

ock-eperated switches incorporating mechanical clockwork, such as gears,
comply with:

a) CSA C22.2 No. 177; or

b) CAN/CSA-E730-2-7, and UL 917 or UL 60730-2-7.

springs, and

Alternatively, a cycle selection control shall comply with the electronic circuit requirements specified in
Supplement SB.

21.13.5.2 A cycle selection control incorporating electronic timing or switching circuits, shall comply with

the standards

21.13.5.3

specified in Clause 21.13.2.1.

If the cycle selection control incorporates electronic secondary function controls for

compliance with Clause 17.6.1(c), the control shall be evaluated as specified in Clause 21.13.3. The
endurance test shall be conducted in accordance with Clause 17.6.8.
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21.13.6 Door interlock or lock protective controls

21.13.6.1 If a door-actuated switch is employed to directly disconnect power to the motor and heating
element, it shall comply with the endurance test as specified in Clause 21.13.6.3 and:

a) CSA C22.2 No. 55 and UL 1054;
b) CAN/CSA-C22.2 No. 61058-1 and UL 61058-1; or
c) CSA C22.2 No. 14 and UL 508.

For switches complying with C22.2 No. 61058-1 and UL 61058-1, see Clause 21.15.3.

21.13.6.2 I a door-actuated switch is employed as a sensor for an electronic control todisconnect power
to the motor and heating element, the switch and control shall comply with Clause 2113.3.

21.13.6.3 Hndurance testing of a door lock shall be conducted in accordanee with Clause 17.7.4.
Endurance tgsting of a door interlock shall be conducted for 6 000 cycles.

21.14 Solehoids

21141 A golenoid shall be investigated as part of the appliarice and comply with the requirements of
this end product Standard. In addition, it shall comply with the following:

a) A gpring shall be protected against abrasion and shall be guided or arranged to reduce binding,
buckl{ng, or other interference with its free movement.

b) Protective devices may be used to interrupt the flow of current to the solenoid coil| If an integral
protegtive device is provided, it shall be located inside the overwrap insulation of the splenoid coil.

c) Insulation between a crossover.ead and the winding to which it is connected is not specified if
the cqil withstands the induced poténtial test described in Clause 21.14.2.

d) a ot in a molded bobbin for guiding the crossover or start-lead — unspliced at the[windings — of
a magnet-coil shall be filled with an insulating material unless:

1) the slot provides a graduated spacing to the winding increasing to the end turns; and

2) the~thagnet-coil winding withstands the induced potential test described in Clause
21.14.2:

Note: A solenoid that complies with one of the following standards need not be subjected to these tests: CSA C22.4 No. 139 and UL
906.

21.14.2 Where required in (c) and/or (d) of Clause 21.14.1, each of three separate magnet-coil-winding
samples shall withstand without breakdown an induced potential. They shall be operated under conditions
representing those attained during the normal temperature test. While still heated, the coil winding shall be
subjected to an alternating potential of twice the rated voltage at any suitable frequency — typically 120 Hz
or higher — for 7,200 electrical cycles or for 60 s, whichever is less. The required test voltage shall be
obtained by starting at one-quarter or less of the full value and increasing to the full value in not more than
15 s. After being held for the time specified, the voltage shall be reduced within 5 s to one-quarter or less
of the maximum value, and the circuit shall be opened.

21.14.3 There shall be no emission of flame or molten metal after a solenoid has operated for 7 hours
within the appliance while energized at the voltage specified for the Heating Test, Clause 10, and with the
plunger blocked in the de-energized position at the maximum stroke length specified for the assembly. For
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the test, the supply source to the appliance shall include appropriate branch circuit protection and be
grounded, if applicable. Following this test, the solenoid shall comply with the requirements in the Electric

Strength Test,

Clause 14.

Note: The winding may open in a shorter period of time, provided that there is no emission of flame or molten metal.

21.15 Switches and controls

21.15.1 Swi

tches shall comply with the following, as applicable:

a) C22.2 No. 55 and UL 1054;

b) CA
c) C22

21.15.2 Meinbrane switches shall be evaluated with the appliance controlDor to th

requirements
requirements
evaluated for

21.15.3 Swi
Clauses 21.1

N/CSA-C22.2 No. 61058-1 and UL 61058-1; or

.2 No. 111 and UL 20.

of this Standard. Membrane switches complying with UL 2557¢are considere
of this Standard. Membrane switches, including those complying with UL 24
use in other than low voltage circuits, when applicable.

tches that comply with C22.2 No. 61058-1 and UL-61058-1 shall be rated as
b.4 —21.15.6.

21.15.4 Pov
a) For
b) For
c) For

d) Wit

e) For|

ver switches shall be rated as follows:

a voltage not less than the rated voltage of the appliance;
a current not less than the rated current of the appliance;
Continuous Duty;

N respect to load

1) Switches for moter-operated appliances: for resistance and motor load
would encounter. this load in normal use; or

2) Switches.may be regarded as switches for a declared specific load and may
based upon the load conditions encountered in the appliance under normal loa

ac if the appliance is rated for ac;

e applicable
j to fulfill the
557, shall be

specified in

if the switch

be classified
.

f) For

dcif the—appiance s Tated fordc:

21.15.5 Unless otherwise specified in this Standard, switches shall also be rated with respect to
endurance as follows:

a) Power and door-interlock switches: 6000 cycles;

b) Power switches provided with series electronics shall be subject to an additional 1000 cycles of
operation with the electronics bypassed;

c) Switches other than power switches, such as speed selector switches, that may be switched

under

electrical load: 1000 cycles;

d) The following non-power switches are not required to be rated for endurance:
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1) Switches not intended for operation with an electrical load, and which can be operated
only with the aid of a tool or are interlocked so that they cannot be operated under electrical

load; or

2) Switches for 20 mA load as classified in C22.2 No. 61058-1 and UL 61058-1

21.15.6 Ratings and load classifications for switches other than power switches shall be based on the
conditions encountered in the appliance under normal load.

21.16 Overcurrent protection

21.16.1 Fu

es shall comply with CSA C22.2 No. 248-1, UL 248-1 and the applicable pa

t of the CSA

C22.2 No. 24

21.16.2 Fu

a) CS
4248

b) UL
21.16.3 Su
21.17 Elec

21.17.1 Ele

a)CS
b) CA

21.18 Tern

21.18.1
a)CS
b) CY

Tegminals and connectors shall comply with the following:

8 and UL 248 series for the specific fuse type.

Eeholders shall comply with the following:

A C22.2 No. 39 or CAN/CSA-C22.2 No. 4248-1 and the applicable’part of the C
series for the specific fuseholder type; and

4248-1 and the applicable part of the UL 4248 series for the specific fuseholder
bplementary protectors shall comply with CSA C22.2/No. 235 and UL 1077.
rically operated valves

ctrically operated valves shall comply with'the following:
A C22.2 No. 139 and UL 429; or

N/CSA-E60730-2-8 and UL 60730-2-8.

inals and connectors

A C22.2 No. 153-and UL 310 for quick connect terminals;

A C22.2.No: 182.3 and UL 1977 for single and multipole connectors for use in

c)C

cont;I\l'and power applications;

SA C22.2 No.

type.

data, signal,

JCSA-C22.2 No. 65 and UL 486A-486B for wire connectors;

d) CSA C22.2 No. 188 and UL 486C splicing wire connectors;

e) CSA C22.2 No. 158 and UL 486E for equipment wiring terminals for use with aluminum and/or
copper conductors;

f) CSA C22.2 No. 2459 and UL 2459 for multi-pole splicing wire connectors; or

g) CSA C22.2 No. 158 and UL 1059 for terminal blocks.

21.19 Pum

21.19.1

ps

Pumps shall be evaluated to this Standard or comply with CSA C22.2 No. 108 and UL 778.
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21.20 Insulating devices

21.20.1 The requirements for insulating devices, such as wire positioning devices or insulating bushings,
are not specified unless the insulating device is required to comply with this Standard. In such cases, the
insulating device shall comply with the applicable requirements of this Standard or shall be evaluated in
accordance with the following standards, as applicable:

a) CSA C22.2 No. 18.5 and UL 1565 for wire positioning devices; or

b) UL 635 for insulating bushings.

21.20.2 Tests specified in this Standard (e.g, Strain Relief Test) shall be performed to confirm the
combination ¢f the insulating bushing and the supporting part are suitable.

21.21 Adhesives used to secure parts

21.21.1 An |adhesive relied upon to reduce the risk of fire, electric shock,. or ihjury to persons shall
comply with tihe requirements for adhesives in CSA C22.2 No. 0.15 or UL 746C.

21.21.2 Thdg requirement in Clause 21.21.1 also applies to an adhesive used to secure a conductive part
that might, if Ibosened or dislodged:

a) engrgize an accessible dead metal part;
b) malke a live part accessible;
c¢) redlice spacings below the minimum acceptable values; or

d) shoyt-circuit live parts.
21.22 Trangformers and power supplies

21.22.1 Trapsformers located in a LOW VOLTAGE CIRCUIT that do not involve a risk of fire or personal
injury need ngt comply with the standards referenced in Clauses 21.22.2 through 21.22.5.

21.22.2 Claps 2 transformersishall comply with CSA C22.2 No. 66.3 and UL 5085-3.

21.22.3 General purpose transformers shall comply with:

a) CSA C22.2 No. 66.2; and

b) UL 5085-2.

21.22.4 Class 2 power supplies shall comply with:
a) CSA C22.2 No. 223 and UL 1310; or

b) For power supplies with non-linear transformers, CAN/CSA-C22.2 No. 60950-1 and UL 60950-1
or CSA C22.2 No. 62368-1 and UL 62368-1.

21.22.5 Power supplies other than Class 2 power supplies shall comply with:
a) CSA C22.2 No. 107.1 and UL 1012; or

b) For power supplies with non-linear transformers, CAN/CSA-C22.2 No. 60950-1 and UL 60950-1
or CSA C22.2 No. 62368-1 and UL 62368-1.
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21.23 Button or coin cell batteries of lithium technologies

21.23.1

The battery compartment of an appliance or any accessory, such as a wireless control,

incorporating one or more coin cell batteries of lithium technologies, shall comply with 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)
maximum with a diameter greater than its height; and

b) the appliance is intended for household use.

22 Supply

Connection and External Flexible Cords

22.1 Gene

2211 Ang
will be conne

Note: An applia
supply circuit.

al

ppliance shall be provided with wiring terminals or leads for the connection of cg
cted in the field and means for connection of a wiring system.

hce other than a wall-insert type may be provided with a flexible cord and.amattachment plug for

22.2 Permanently connected appliances

Note: The CE C

22.2.1 Eleg
the Canadia
Materials, th
fulfill the requ

bde, Part | requires that electric clothes dryers having an input.of 30 A or less be cord-connected.

trical boxes and the associated bushings:and fittings, and raceways, of the typs

Electrical Code for Wiring Methods and the National Electrical Code for Wiring
t comply with the relevant CSA Greup and UL Standards, and Section 22, are
irements of this Standard.

Note: Exampleq of relevant standards are CSA C22:2°No. 18.1 and UL 514A, CSA C22.2 No. 18.2 and UL 514C

18.3 and UL 514

22.2.2 And
so that, after

for inspection.

Note: The applia

2223 The

B, and CSA C22.2 No. 42.1 and*UL"514D.

utlet or terminal bax\in which connections to the supply circuit will be made sh
the appliance hds been connected as intended, such connections will be read

nce may be'moved to examine these connections.

requirement in Clause 22.2.2 necessitates that the terminal box of a wall-insert

located so th

nductors that

onnection to the

s specified in
Methods and
considered to

CSA C22.2 No.

all be located
ily accessible

appliance be

at\it' will be accessible without the necessity of moving the appliance after insta

lation, unless

the appliance is provided with not less than 1.5 m of either:

a) flexible metallic conduit with conductors; or

b) armored cable;

to extend the point of supply to an accessible location.

Note: The top or front of the appliance may serve as the inspection cover, provided that the fastening means for the cover is
apparent, or indicated, and that the cover can be moved and replaced without damage to the cover or fastening means.

22.2.4 An outlet box, terminal box, wiring compartment, or the like in which connections to the supply
circuit will be made in the field shall be free from any sharp edges, including screw threads, a burr, a fin, a
moving part, or the like, that could damage the insulation on a conductor.
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2225

If it is intended that supply connections be made to the motor of an appliance, the terminal

compartment on the motor shall comply with the requirements for terminal compartments in CSA C22.2
No. 100 and UL 1004-1.

22.2.6 Conduit connection shall not be made to covers giving access to supply terminals. Component
parts shall not be mounted on removable covers giving access to supply connections.

22.2.7 Anopening in a wiring compartment for the connection to the power supply in the field, whether in
the form of a knockout or an open hole, shall:

a) have the minimum width of flat surface surrounding the opening as specified in Table 5; or

b) be acceptable when the test gauge for flat surfaces surrounding knockout is applied

in CSA

22.2.8 Aho
a) has

b)iso
the ap

2229 Aho
permanent w

a) two

b) an ¢pening inside a knockout;

c)are

d)asi

The smaller K
minimum to
mounted, shg

22210 Ak
by means of
likely to result

\-C22.2 No. 0.5 and UL 514A.

Isehold appliance shall be marked in accordance with Clause 6.1.2.32fit:
a knockout with a diameter of 21.9 mm minimum to 23.0 mm maXkimum; or

hly intended to be connected to the power supply by means of permanent wiring
pliance.

Lsehold appliance that is intended to be connected te' the power supply by mg
ring brought into the appliance or a power-supply.cord kit shall be provided with:

knockouts (concentric or eccentric);

ducing fitting in an opening; or

hgle knockout or opening sized-in accordance with Table 6.

nockout or opening, or the opening in the reducing fitting, shall have a diamete
3.0 mm maximum.\The larger knockout, or the opening in which the redu
Il be sized in accordance with Table 6.

nockout shall:remain in place when a force of 44.5 N is applied at right angles to
p mandrel'with a 6.4 mm diameter flat end. The mandrel shall be applied at th
in mevement of the knockout.

44

as specified

brought into

ans of either

rof 21.9 mm
cing fitting is

the knockout
e point most

22211 Th

raraaovial-af len kot oball nat+ N [ P~ PN P-CPN TGN | “O-¥ SEPYP-e1 - -t - +
TCTTuUvVdAadrn Ul d NTTUUVAUUL oI'fairT TTULT TTOoOUTL TT'T UTTUTTTIAUUTT UTat WuUuTu aiioutl Ui datl

hchment of a

strain relief or fitting, or result in reduction of electrical spacings below the minimum acceptable values.

22.2.12 At a point where the power-supply conductors enter the enclosure, sheet metal shall not be less
than 0.81 mm thick if uncoated steel, not less than 0.86 mm if galvanized steel, not less than 1.12 mm if
aluminum, and not less than 1.09 mm if copper or brass.

22.2.13 Sheet metal sub-enclosures to which a wiring system shall be connected in the field with the
dimensions specified in Table 18 and Table 19 are considered to comply with the intent of Clause 22.2.12.

22.3 Cord-connected appliances

22.3.1 A power supply cord shall comply with CSA C22.2 No. 21 and UL 817 and shall be of the non-
detachable type that requires a tool to remove.
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22.3.2 Flexible cords and cables shall comply with CAN/CSA-C22.2 No. 49 and UL 62. Flexible cords or
cables are considered to fulfill this requirement when preassembled into a power supply cord complying
with Clause 22.3.1.

22.3.3 Attachment plugs and appliance couplers shall comply with CSA C22.2 No. 42 and UL 498.
Attachment plugs and appliance couplers are considered to fulfill this requirement when preassembled

into a power supply cord complying with Clause 22.3.1.

22.3.4 The flexible cord shall have an ampacity not less than the current rating of the appliance.

22.3.5 An attachment plug shall have an ampere rating not less than 125 percent of the rated current of

the appliance;

stated in Cla

Note: The CE (
current of the ag

22.36 Ast
rated no less
Clause 9, wh

22.3.7 Flex
HSJO, DRT,
used on an 4

22.3.8 Apg
with Table 6.

Note: The open|
Clause 6.2.3.7.

22.3.9 The
a)1.8

b) 1.5

The cord ler
appliance.

and shall have a valtaae ratina not less than the rated voltaae of the annlian
T I ) P

Ise 22.3.6.

ode, Part | requires that electric clothes dryers have a plug ampere rating not less than 125 per
pliance in all cases.

htionary product marked in accordance with Clause 6.1.2.20 shall €mploy an att
than the current rating of the appliance or the input current under normal load
ichever is greater.

ble cord shall be Type SJ, SJO, SJT, SJTO, S, SOQ) ST, STO, SRD, SRDE
HSJOO, SJOO, SJTOO, SO0, and STOO, or equivalent. Type SP-3 or SPT-3
ppliance not mounted on wheels, casters, or the‘equivalent.

wer-supply connection opening in the enclosure of an appliance shall be sized i

ng need not be sized in accordance with\Table 6 if the clothes dryer is provided with the instructi

cord length shall not be less than:
m for an appliancesprovided with casters; or

m for an applianée not provided with casters.

gth shalkbe measured from the face of the attachment plug to the point of

e, except as

cent of the rated

achment plug
conditions in

SRDT, HSJ,
cord may be

n accordance

lons described in

entry into the

22.3.10 Afl

exible cord shall be prr\\lidnd with-strain relief so that stress-onthe cord will not h

e transmitted

to terminals,

22.3.11

splices, or internal wiring.

Except as specified in Clause 22.3.13, a strain relief shall be constructed so that the flexible

cord, when installed as intended, does not contact the edges of the opening in which the strain relief is

mounted.

22.3.12 The flexible cord shall be provided with a means to reduce the likelihood of the cord's being

pushed into t

he appliance through the cord-entry hole if such displacement:

a) can subject the cord to mechanical damage or to exposure to a temperature higher than that for
which the cord is rated; or

b) can reduce spacings, such as to a metal strain-relief clamp, below the minimum acceptable
values.
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22.3.13 If a knot in a flexible cord serves as strain relief, a surface against which the knot can bear or
with which it can come in contact shall be free from projections, sharp edges, burrs, fins, or the like that
can result in abrasion of the insulation of the cord.

22.3.14 When tested as described in Clause 22.3.15, a strain-relief device shall withstand for 1 minute,
without displacement, a direct pull of 155 N applied to the cord, with the connections within the appliance
disconnected.

22.3.15 A 16 kg weight shall be suspended on the cord and supported by the appliance so that the
strain-relief device will be stressed from any angle that the construction of the appliance permits. The
strain relief is not acceptable if there is movement of the cord, at the point of disconnection of the
conductors, toindicate that stress would have resulted on the connections

22.4 Bushings

22.41 The pdges of an opening through which flexible cord passes, including-the opening in a strain
relief or bushfng, shall be smooth and free from burrs, fins, projections, sharpredges and the| like that can
result in abragion of the insulation of the cord.

22.4.2 If anlinsulating bushing is provided in an opening through whichya power-supply cord passes, and
if the bushing is of material other than ceramic, phenolic, or cold*thoulded composition, fipre, or other
material that has been investigated and found to be acceptablefor the application, the opehing shall be
smooth and free from burrs, fins, projections, sharp edges, ahd the like that can result in aljrasion of the
cord.

23 Terminals for External Conductors

23.1  Wiring|terminals or leads intended for cennection of the conductors of the supply cifcuit shall be
acceptable fgr the connection of conductors (having an ampacity not less than the rating af the branch
circuit marked on the appliance. Leads forsupply connection are acceptable only for appliances requiring
3.3 mm? or smaller supply conductors,

23.2 A wiring terminal shall be \provided with a soldering lug or with a pressure terminal connector
securely fast¢ned in place (i.€., firmly bolted or held by a screw). A connection device thaf depends on
solder shall npt be used for the)connection of an equipment-bonding conductor.

Note: A wire-binding screw.caf be employed at a wiring terminal intended to accommodate a 5.3 mm? or smdller conductor if
upturned lugs or the equivalent are provided to hold the wire in position.

23.3 Awiring'terminal shall be provided with means to reduce the likelihood of turning.

23.4 A wire-binding screw shall thread into metal.

23.5 A wire-binding screw at a wiring terminal shall not be smaller than M5. A M4 screw may be used at
a terminal intended only for the connection of a 2.1 mm? conductor.

23.6 A terminal plate tapped for a wire-binding screw shall be of metal not less than 1.27 mm thick and
shall provide not less than two full threads in the metal.

Note: An alloy plate not less than 0.76 mm thick may be used if the tapped threads have adequate mechanical strength.

23.7 Aterminal plate may have the metal extruded at the tapped hole to give the thickness necessary for
not less than two full threads, provided the thickness of the unextruded metal is not less than the pitch of
the thread.
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23.8 Upturned lugs or a cupped washer shall be capable of retaining a conductor of the size mentioned
in Clause 23.1, but not smaller than 2.1 mm?, under the head of the screw or the washer.

23.9 The free length of a lead inside an outlet box or wiring compartment shall be 152 mm or more if the
lead is intended for field connection to an external circuit.

23.10 An appliance constructed so that it can be adapted upon installation for either of two different
supply voltages, such as 120 V, 2-wire or 120/240 V, 3-wire, shall be provided with a terminal block or
board on which the appropriate connections can be made during field installation without the necessity of
changing or disrupting internal wiring or connections other than at the terminal block.

2311 An a'\plignr\n prn\/iHaH with. \I\Iil"ihg terminals—orleads—and-rated-125 \ or 125/250 V or less and
employing:

a) a lamp- or element-holder of the Edison-screw-shell type;
b) a sjngle-pole switch; or

c¢) a s|ngle-pole automatic control;
shall have orje terminal or lead identified for connection of the grounded-conductor of a supply circuit.
23.12 A terminal for connection of the grounded conductor of ‘@’supply circuit shall be of, or|plated with, a
silver-colour¢gd metal. Such a terminal shall be readily, distinguishable from the other [terminals, or
identification| of the terminal shall be clearly shown in some other way, such as on an attached wiring

diagram.

23.13 A legd for connection of the grounded :cenductor of a supply circuit shall have a white or gray
colour and shall be readily distinguishable from the other leads.

24 Provision for Grounding
Note: The tefm "grounding" as used in this Standard relates to "bonding" in Canada.
241 General

2411 In ah appliance-intended to be permanently connected to the power supply, all €xposed non-
current-carryjng metal.parts that can become energized and all non-current-carrying metal parts within the
enclosure that are ‘exposed to contact during any servicing operation and that can become energized shall
be conductively connected to the equipment-grounding terminal or lead (see Clause 24.5).

24.1.2 For an appliance provided with a power-supply cord and an attachment plug for connection to the
power supply, the supply cord shall contain a bonding conductor for use in connecting the equipment to
ground.

Note: A portable appliance provided with a system of double insulation need not comply with this requirement.

24.1.3 Except as specified in Clause 24.1.4, the bonding conductor of a flexible power-supply cord shall
be:

a) bare or provided with insulation having an outer surface that is green with or without one or more
yellow stripes;

b) connected to the grounding blade of an attachment plug of the grounding type; and
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c) conductively connected to all exposed non-current-carrying metal parts that can become
energized and all non-current-carrying metal parts within the enclosure that are exposed to contact

during

any servicing operation and that can become energized.

24.1.4 With reference to the requirements of Clause 24.1.3, the bonding conductor of the power-supply
cord of a nonautomatic appliance may be connected to the motor frame only and not to the enclosure of

the appliance

, provided that the:

a) only electrical components of the appliance are the motor and power-supply cord;

b) power-supply cord enters the motor without being attached to or passing through any other part
of the appliance; and

c) mo
other

2415 A ng
servicing ope
is marked in 3

24.1.6 With
not likely to b

b

r is mounted in resilient mounting rings that provide between the frame of the
n-current-carrying metal parts of the appliance:

1) a spacing of not less than 3.2 mm; and

2) insulation resistance measured as described in Clause 11.2 of not less than

n-current-carrying metal part within the enclosure that is\exposed to contag
ration and that can become energized need not be bondedto ground, provided 1
ccordance with Clause 6.1.2.15.

reference to the requirements of Clause 24.1.3(¢), the connection shall be mad
e removed during ordinary servicing not involving the power-supply cord. Sold

not be used for making this connection.

2417 With
carrying met

a)a

b) a g
wiring
resistg

i

reference to the requirements in\€lauses 24.1.1 and 24.1.3, the following
parts are not considered as being likely to become energized:

all metal part such as an adhesive-attached foil marking, a screw, or a handle t

1) on the exterior of the enclosure and separated from all electrical con
grounded metal; or

2) electrically isolated from all electrical components;

anel, cover;'or other metal part that is isolated from all electrical componer

!

motor and all

0 000 Q.

t during any
he appliance

by a means
r alone shall

non-current-

hat is:

nponents by

ts, including

by abarrier or vulcanized fibre, varnished cloth, phenolic composition, or otlier moisture-

nt insulating material not less than 0.8 mm thick and secured in place;

c)ap
that is

nel, Cover, or otner metal part tnat aoes not enciose unimsutated current-carry
electrically isolated from other electrical components; and

d) a door or the like that can only become energized through a grounded part;

ng parts and

24.1.8 Servicing, as mentioned in Clauses 24.1.1 and 24.1.3, is considered to include the repair of the
appliance by a qualified serviceman as well as by the user.

2419

If an appliance is intended to be grounded and is provided with means for separate connection to

more than one power supply, each such connection shall be provided with a means for grounding.

24.1.10

CAN/CSA-C22.2 No. 0.4.

In Canada, bonding of electrical equipment forming part of an appliance shall comply with
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24.2 Neutral-grounding link

Note: The CE Code, Part | does not permit the use of neutral-link grounding on products intended to be installed in Canada.

2421

An appliance having a nominal rating of 120/208 or 120/240 V shall be equipped with a

detachable link or the equivalent by which the non-current-carrying metal parts can be connected to the
grounded wiring terminal.

24.2.2 The link mentioned in Clause 24.2.1 shall be located so that it will be readily visible at the field
wiring terminals after the appliance has been installed as intended.

2423 The

terminal shal

24.2.4 An appliance provided with a 4-conductor power-supply cord having a bonding cq

not be provig
shall be conr

24.2.5 Ansg

24.3 Bonding for grounding

24.3.1 A bg
and found tg
metal part in
means.

24.3.2 Abg
a) be

b) no
unles

fastener.

24.3.3 Bon

connection, ¢r by welding' or soldering and brazing for materials having a softening or melti

than 454°C.

2434 The

connection between the grmmriing link _mentioned_in Clause 242 1 and

be made at the factory (see Clause 6.1.3).

ed with the link mentioned in Clause 24.2.1, and the bonding conductor of the
ected to the equipment-grounding terminal.

utral-grounding link or the equivalent shall not be coloured green.

nding conductor shall be copper, copper alloy,.or other material that has bee
be acceptable for use as an electrical conductor. The likelihood of corrosio
the grounding path shall be reduced by enameling, galvanizing, plating, or oth

nding conductor shall:
protected from mechanical damage or be located within the enclosure; and

be secured by a removable fastener used for any purpose other than bonding
5 the bonding conductor is not likely to be omitted after removal and replag

ding shall be\by a positive means, such as by clamping, riveting, bolted

bending connection shall penetrate nonconductive coatings such as paint or vitr,

I

he grounded

nductor shall
e flexible cord

investigated
of a ferrous
er equivalent

for grounding
ement of the

or screwed
g point more

pous enamel.

24.3.5 Among the factors to be taken into consideration when judging the acceptability of a clamping
device are the:

a) effect of assembling and disassembling the appliance for servicing; and

b) likelihood that the device will not be reassembled in its intended manner.

24.3.6
with the requ

irement in Clause 24.3.11.

If the adequacy of a bonding connection cannot be determined by examination, it shall comply

24.3.7 A bonding conductor shall have a cross-sectional area not less than that of the bonding conductor
of the power-supply cord.
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24.3.8 A bonding conductor:

a) may be smaller than specified in Clause 24.3.7 if it complies with the requirements in Clause

24.3.12; or

b) for a component or separate electrical enclosure, may be smaller than specified in Clause

24.3.7, but not be smaller than the conductors supplying power to the component or
within the separate enclosure.

24.3.9 A bonding conductor intended to be permanently connected to the power supply
smaller than the size specified in Table 7, except as provided in Clause 24.3.8.

components

shall not be

24.3.10 If more than one rating of the branch-circuit overcurrent-protective device Is involve
the bonding qonductor shall be based on the rating of the overcurrent device intended topra
fault protectipn for the component bonded by the conductor. For example, if a motor i
protected by g branch-circuit overcurrent device of lesser rating than other overcurrent devid
the appliancg, a bonding conductor for that motor shall be sized on the basis of.the overc
intended for ground-fault protection of the motor.

24.3.11 |If aftest is needed to determine the adequacy of a bonding connection, the connec
open when carrying a current equal to twice the rating of the branch-cireuit overcurrent devic
specified in Table 8.

24312 Ab

d, the size of
vide ground-
5 individually
es used with
irrent device

tion shall not
b for the time

ductor of the

bnding conductor having a cross-sectional area Iess than that of the bonding cor

cord and the bonding connections may be used if the connection does no
Frent of 200 percent of the rating of the appropriate branch-circuit protective d
in Table 8.

power-supply
carrying a cu
time specified

open when
evice for the

24.4 Continuity of grounding circuit

2441 The
the appliance

fesistance between the point,of connection of the equipment-grounding meang, at or within

and any point in the graunding circuit shall not be more than 0.1 Q.

24.4.2 With
However, if U
supply of not
means to a
between the
the current i
shall notto b

ient method.
a source of
nt-grounding
e measured
al in volts by
-supply cord

reference to Clause24.4.1, the resistance may be determined by any conver
nacceptable results are obtained, an alternating current of at least 20 A fron
more than 12 V" shall be passed from the point of connection of the equipmsg
etal partiin-the grounding circuit, and the resulting drop in potential shall &
two points. The resistance shall be determined by dividing the drop in potent
amperes passing between the two points. The bonding conductor of a powe
included in this measurement.

24.5 Grounding terminals and leads

24.5.1 A wiring terminal or lead for attaching an equipment-bonding conductor shall be provided and
shall comply with the requirements in Clause 23.

2452 A terminal for attaching an equipment-bonding conductor shall be such that the equipment-
bonding conductor can be connected either inside or outside the appliance.

Note: A terminal that is placed in close proximity to the terminal box or wiring compartment so as not to expose the equipment-
bonding conductor to damage may be such that the conductor can be connected only inside the appliance, or only outside the
appliance.

24.5.3 A wire-binding screw intended for the connection of an equipment-bonding conductor shall have a
green-coloured head that is hexagonal, slotted, cross-slotted (Phillips), or any combination of these three
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heads. A pressure terminal connector intended solely for the connection of such a conductor shall be
marked in accordance with Clause 6.1.2.35. The wire-binding screw or pressure terminal connector shall
be located so that it does not require removal during normal servicing of the appliance. A sheet-metal

screw shall n

Note: The groun

ot be used for connection of an equipment-grounding conductor.

d screw may be provided with a secondary means of rotation.

24.5.4 A lead intended for attaching an equipment-bonding conductor shall not be smaller than the wire
to which it is intended to be connected.

2455 The surface of an insulated lead intended solely for the connection of an equipment-bonding

conductor shall be green with or without one or more yellow stripes, and no other lead shall be so
identified.

25 Screws|and Connections

25.1 Screws or other fastenings of fragile insulating parts shall not be so tight as to result jn cracking or
breaking of such parts due to expansion and contraction, unless the insulating material |is completely
retained. Genperally, such parts shall be slightly loose or shall be provided‘with cushioning material.

26 Creepage Distances, Clearances, and Distances Through.lnsulation

26.1 Spacihgs

26.1.1 Spafings between uninsulated current-carrying<parts of opposite polarity, betweep uninsulated
parts of low-yoltage and line-voltage circuits, and between an uninsulated current-carrying part and a non-

current-carryj
carrying part
non-current-
that the acce

26.1.2 The
for parts of o

26.1.3 The
spacings of
Such spacin
the values s

ng metal part, shall not be less than the value specified in Table 9. If an uninsy
is not rigidly fixed in position, by means other than friction between surfaces, o
tarrying metal part is in proximity)to an uninsulated live part, the construction
ptable minimum spacing is mdintained.

spacing between parts of-different circuits shall not be less than the largest spac
bposite polarity for the.circuits involved.

spacing requirements specified in Clause 26.1.1 do not necessarily apply td
B componehntiof the appliance, such as a snap switch, lampholder, motor, or
hs shall,eomply with the requirements for the component in question if they arg
ecified\in’Table 9.

lated current-
r if a movable
shall be such

ings required

the inherent
other device.
smaller than

26.1.4 Fil

Lcoated wire shall be rpgardnd as_an uninsulated mlrrnm‘-r‘:\rr\/ing part when

spacings are

being conside

red.

26.1.5 At terminal screws and studs to which connection can be made in the field by means of wire
connectors, eyelets, or the like, the spacings shall not be less than those specified in Table 9 when the
connectors, eyelets, or the like are in such position that minimum spacings exist between:

a) current-carrying parts;

b) current-carrying parts of opposite polarity; or

¢) current-carrying parts and non-current-carrying metal parts.

26.1.6 An insulating liner or barrier of vulcanized fibre or similar material employed in lieu of spacings

shall:
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a) not

be less than 0.8 mm thick; and

b) be located so, or of such material that, it will not be adversely affected by arcing.

Fibre not less than 0.4 mm thick may be used in conjunction with an air spacing of not less than 50 percent
of the spacing required for air alone.

26.2 Alternate spacings — clearances and creepage distances

26.2.1

As an alternative to the specified spacing requirements of Clause 26.1, the spacing requirements

in CSA C22.2 No. 0.2 and UL 840 may be used. The spacing requirements in CSA C22.2 No. 0.2 and UL

840 shall not

e used for spacings:

a) bet

b) bet

26.2.2 Appl
840.

26.2.3 Print

veen field wiring terminals; or

veen uninsulated current-carrying parts and a metal enclosure.

ed wiring boards constructed of Types XXXP, XXXPC,“G-10, FR-2, FR-3,

CEM-1, CEM}3, GPO-2, or GPO-3 industrial laminates in accordatce with UL 746E shall be (

have a minim
0.17 and UL 1

26.2.4 The

specified in G
acreepage d
to achieve po
C22.2 No. 0.2

Note 1: Pollution|
temporary condu

Note 2: Pollution
has no influence

2625 Ino
overvoltage S
appliance. Th
C22.2 No. 0.2

um comparative tracking index of 100 as specifieddn accordance with CAN/CS
[46A.

internal microenvironment of the enclesure shall be considered pollution
SA C22.2 No. 0.2 and UL 840 unless stéps have been taken to achieve pollutio
stance by encapsulation or hermetic §ealing; for printed wiring boards, coatings
llution degree 1 provided that the Coating satisfies the performance criteria spe
and UL 840 and is used within'the approved thickness.

degree 2 is considered an environment where normally only nonconductive pollution occurs excef
ctivity caused by condensation'is’to be expected.

degree 1 is consideréd an environment where no pollution or only dry, nonconductive pollution occu

der to evaluate clearances where the levels of overvoltage are controlle

e appliance shall be evaluated for the rated impulse withstand voltage spegc
and UL 840.

ances shall be considered overvoltage category 2 as specified in CSA C22.2 N¢. 0.2 and UL

FR-4, FR-5,
onsidered to
A-C22.2 No.

jegree 2 as
n degree 1 at
may be used
cified in CSA

t occasionally a

rs. The pollution

i, control of

hall be\achieved by providing an overvoltage device or system as an integral part of the

ified in CSA

26.2.6 A device having exposed Class 2 outputs that:

a) can

be contacted during normal operation or user servicing; and

b) has clearances between the Class 2 circuit and an overvoltage-protected line-voltage circuit that
have been evaluated in accordance with Clearance B requirements in CSA C22.2 No. 0.2 and UL

840;

shall be provided with a mechanism to indicate the malfunction of the overvoltage-protective device or

system.
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27 Resistance to Rusting and Corrosion

27.1 Iron and steel parts shall be provided with a means to reduce the likelihood of corrosion, such as
enameling, galvanizing, plating, or other equivalent means, if the corrosion of such unprotected parts
would be likely to result in a risk of fire, electric shock, or injury to persons.

Note 1: In certain instances in which the oxidation of iron or steel resulting from the exposure of the metal to air and moisture is not
likely to be appreciable and the thickness of metal and temperature are also factors, surfaces of sheet-steel and cast-iron parts within
an enclosure might not be required to be protected against corrosion.

Note 2: Bearings, laminations, or minor parts of iron or steel, such as washers, screws, or the like, need not be protected against

corrosion.

27.2
risk of fire,

corrosion by the liquid intended to be contained.

If detgrioration or breakage of a liquid container provided as a part of an appliance,wo

lectric shock, or injury to persons, the container shall be of a material(that

uld result in a
s resistant to

28 Polymefic Materials

28.1 Genergal

28.1.1 Thelrequirements of Clause 28 apply to polymeric materials, including thermoset miaterials, used
as enclosurgs, functional polymeric parts, decorative parts{/nonfunctional polymeric pgrts or liquid
containers.

28.1.2 Somle tests may be eliminated or modified if specimen testing as part of a previoug test program

indicates tha

28.1.3 Tabl

conducted on each part, dependent on its use:

28.1.4 Poly
or in the vig
temperature
CAN/CSA-C

a) vo

the polymeric material is acceptable fonthe properties being investigated.

e 10 specifies the tests applicableto polymeric parts. Table 11 specifies what

meric material employed to support a live part, in direct contact with an uninsul
inity of an uninsulated, live part as noted below shall be rated for use at
involved and shallshave the following material properties determined in acd
P2.2 No. 0.17 apdUL 746C:

ume resistivity of at least 50 x 108 ohm-cm:

1) This“volume resistivity requirement is applicable to polymeric materials
insulation between uninsulated live parts of opposite polarity, or between un

tests shall be

ated live part,
he operating
ordance with

that serve as
insulated live

parts and dead metal parts that may be grounded in service or any surface ex

osed to user

contact.

2) In lieu of volume resistivity requirement the leakage current test of Clause 11 may be

conducted to determine compliance.

b) comparative tracking index (CTI) of at least 175 volts (PLC 3 — see note (a) of Table 12) for a
moderately contaminate environment. This CTI requirement is applicable when the polymeric
material surface is:

1) in contact with uninsulated live parts of opposite polarity that are spaced less than 12.7
mm (over surface), or in contact with an uninsulated live part that is spaced less than 12.7
mm (over surface) from either a dead metal part that may be grounded in service, or any
surface exposed to user contact;

2) located less than 0.8 mm (through air) from an uninsulated live part; or
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3) located less than 0.8 mm (through air) from uninsulated live parts of opposite polarity that

are spaced less than 12.7 mm (over surface), or an uninsulated live part that is

spaced less

than 12.7 mm (over surface) from either a dead metal part that may be grounded in service,

or any surface exposed to user contact; and

Note: See the Figurative examples in UL 746C, Figure 6.1, examples 2, 3, and 4, or CAN/CSA-C22.2 No. 0.17 if additional
clarification is needed.

¢) a high current arc ignition (HAI) and hot-wire ignition (HWI) as specified in Table 12:

1) The HAI requirement is applicable for a polymeric material that is in
uninsulated live parts; or within 0.8 mm from a non-arcing uninsulated live p
12.7 mm from an arcing uninsulated live part.

28.1.5
when:

Inre

a) The

b) Thg
the po

c) The
does 1

28.1.6

a) the
of UL

b) the
does 1

In reference to Clause 28.1.4(c), the hot wire ignition of a material need not be evalug

2) The HWI requirement is applicable to a polymeric material that is in contacty
0.8 mm from an uninsulated live part.

erence to Clause 28.1.4(c), the high current arc ignition of a material-need not

spacing over the surface of the material is at least 12.7 mm between:
1) Uninsulated live parts of opposite polarity; and
2) Uninsulated live parts and grounded non-current-carrying metal;

material is evaluated by conducting the end-product arc resistance test of UL
wer (current, voltage and power factor) of:thecircuit in the dryer; or

uninsulated live parts are part of a_low-power circuit, where the maximum po
ot exceed 15 W.

material is evaluated by conducting the abnormal overload test or end-product ¢
y46C; or

uninsulated live parts are part of a low-power circuit, where the maximum po
ot exceed 15\W.

28.1.7 Inre

e
in direct contkct with an uninsulated live part or is within 0.8 mm of an uninsulated live part

HF-1 and is nptrequired to be evaluated for CTI, HWI, and HAI.

rence.to/Clause 28.1.4, foamed thermoplastic material employed for sound reg

contact with
art, or within

vith, or within

be evaluated

L 746C using

wer available

ted when:

low-wire test

iver available

uction that is
hall be rated

28.1.8 With respect to Clause 28.1.4(b), if suitable measures are taken to protect the environment from
contamination, the material shall have a comparative tracking index of at least 100 V (PLC 4) for a
relatively clean environment.

28.2 Mould

28.2.1

stress relief

0.17 and UL 746C. As a result of this test:

a) Spacings shall not be reduced to less than those specified in Table 9;

A polymeric part shall be tested as specified in the mould stress relief test in CAN/CSA-C22.2 No.

b) Current-carrying parts or internal wiring shall not be exposed, as determined in accordance with
Clause 7;
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c¢) There shall be no damage that would increase the risk of fire, electric shock, or injury to persons;

and

d) A part exposed to liquid shall not crack or leak.

Note: This test may be waived if the part is required to be subjected to the thermal aging test, Clause 28.11.

28.3 Horizontal burning rate

28.3.1

specimens may be flat stock of the thickness of the end-use part or cut from the part.

The burning rate of a polymeric part shall have a flammability rating complying with HB. The test

Note: Materials
or 20 mm flame

28.4 Flamrn

Note: See Figur

28.4.1 Spe
0.17 and UL

28.4.2 Inre
with the 5V
746C using (1

284.3 Ifa
that involve 3
HB. To deter
insulated or

in Figure 1 tg

2844 In a
materials as
presenting a
the compong

2845 Inrdg
circuit, wherg
fire.

hot classified HB may be tested in accordance with the Needle Flame Test of CAN/CSA-C22.2 Np, 0
test described in UL 746C, using parts moulded from the polymeric material.

hability

b 12 for guidance in the application of Clause 28.4.

cimens of a polymeric part shall be subjected to the tests<specified in CAN/CS
04, and shall have a flammability rating of 5VA or 5VB.

ference to Clause 28.4.1, materials not classified"8VA or 5VB may be tested i
flame test in CAN/CSA-C22.2 No. 0.17 and the 127 mm flammability test de
arts moulded from the polymeric material.

metal or 5VA polymeric material sub-entlosure houses all insulated or uninsulg
risk of fire, the overall polymeric outer enclosure may be classed 5VA, 5VB, V-
Mmine if live parts presenting a risk of fire are adequately housed within the sub-
Lninsulated live parts shall be centacted as determined by application of the pr
the sub-enclosure (See also Clause 28.4.4).

ddition to complying, with the relevant requirements of Clause 28.4.3, the usg
the enclosure is_acceptable if all electrical connections, other than welded
risk of fire within the polymeric enclosure comply with Clause 28.4.7 including g
nts specified«n Clause 28.4.6.

ference to Clauses 28.4.3 and 28.4.4, live parts and electrical connections withi
the maximum power available does not exceed 15 W, are not considered to pr

.17 or the 12 mm

BA-C22.2 No.

n accordance
scribed in UL

ted live parts
D, V-1, V-2, or
enclosure, no
bbe as shown

2 of HB rated
connections,
onnections to

h a low-power
psent a risk of

28.4.6

In reference to Clause 28.4.4, this requirement is not applicable to connections within snap

switches, lampholders with switching mechanisms, appliance inlets and outlets, receptacles, and special-
use switches that comply with the applicable standard (C22.2 No. 111 and UL 20; UL 1054, C22.2 No. 43
and UL 496; C22.2 No. 42 and UL 498; or C22.2 No. 55 and C22.2 No. 61058-1/UL 61058-1) with respect

to resistance

to ignition, resistance to arcing, or overload and endurance testing.

28.4.7 All electrical connections where the total circuit load is greater than 60 watts during normal
operation shall:

a) comply with Clauses 28.4.10, 28.4.11, and 28.4.12; or

b) be

evaluated as specified in Clause 16.8.

Note: A risk of fire is considered to exist at any two points in a circuit where a power of more than 15 watts can be delivered
into an external resistor connected between the two points at the end of 5 seconds. To deliver 15 watts at a connector the
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circuit must have a nominal load of 60 watts or more. This is based on the maximum power transfer theorem that shows an
electrical connection can only dissipate 1/4 of the power of the load when the resistance of the connection is equal to the
resistance of the load.

28.4.8 Electrical connections are not required to comply with Clause 28.4.7 when all mating parts of the
electrical connection are provided with a component (e.g. contacts within a switch or relay, connections
within a motor, etc.) that complies with the relevant component standard. Electrical connections that are

mated to the component from the appliance are required to comply with Clause 28.4.7.

28.4.9 The requirements in Clause 28.4.7 shall not apply to welded or soldered connections.

28.4.10 With reference to Clause 28.4.7, components such as wire, tubing, sleeving, or tape that are

located withi
classification

a) VW

b) VW
224 of

C) eva
insula

Note: UL 510 co

28.4.11
connection ag

c) min

d) withstands glow-wire test (GWT) according to IEC 60695-2-11 with a minimum te

750°G

Note: Testing of
16.8 is performe

28.4.12 Wit
envelope of 4

With reference to Clause 28.4.7, polymeric materials located within 3 mm of

N 3 mm of an electrical connections as shown In Figure 10 shall have.a
As follows:

-1 for wire evaluated in accordance with UL 2556/CSA C22.2 No. 2556;

-1 for tubing and sleeving evaluated in accordance with CAN/CSA-€22.2 No. 1
UL 1441; or

luated in accordance with CSA C22.2 No. 197 and UL 510 or UL 510A for fla|
ing tape.

ers tape rated up to 80 C, and UL 510A covers tape rated greater than 80 C.

shown in Figure 10 shall have a flammability classification as follows:
inimum V-0 or VTM-O0, in accordance Wwith CAN/CSA-C22.2 No. 0.17 and UL 94;
inimum SC-0 or SCTC-0, in aceordance with CAN/CSA-C22.2 No. 0.17 and UL

mum glow wire ignition temperature (GWIT) of 775°C according to IEC 60695-2

and during the test flames persists for no longer than 2 seconds.

blternate materials for a given part within 3 mm of the electrical connection is not required when th
on the minimun'specified flame rated material.

N reference to Clause 28.4.7, all non-metallic combustible materials locate
vertical flame cylinder having a diameter of 20 mm and a height of 50 mm, plac

flammability

98.1 and UL

me-retardant

an electrical

1694;
+13; or

st severity of

e test of Clause

d within the
ed above the

center of the

tH Al ES £ 41 +alls vt tbhat P
CUIMMCUUUTT ZUTIC diiud UIT 1UY Ul U1C TIVUTTETTICw daine  pdrito triat arc DUPPUILIIIH Ul

rent-carrying

electrical connections as shown in Figure 11 shall have a flammability classification as follows:

a) A minimum of V-0, VTM-0, or HF-1, in accordance with CAN/CSA-C22.2 No. 0.17 and UL 94
and IEC 60695-11-10;

b) A minimum of SC-0 or SCTC-0, in accordance with CAN/CSA-C22.2 No. 0.17 and UL 1694; or

¢) A minimum VW-1 for wire, tubing, sleeving and tape in accordance with Clause 28.4.10.

Note 1: Testing of alternate materials within the cylinder is not required when the test of Clause 16.8 is performed on the minimum
specified flame rated material.

Note 2: The requirement does not apply to parts having a mass less than 0.5 g which are considered insignificant parts, provided the
cumulative effect of insignificant parts located within 3 mm of each other is unlikely to propagate flames that originate inside the
appliance by propagating flames from one insignificant part to another.
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28.4.13 With reference to Clause 28.4.12 and Figure 11, the flame cylinder shall be placed above the
center of each connection zone and on top of any non-metallic parts that are supporting current-carrying
connections as shown in Examples 1 — 3 of Figure 11. In the case of uninsulated connections, the flame
cylinder shall be placed above the center of each connection zone and directly on top of current-carrying
conductors as shown in Examples 4 — 6 of Figure 11. The flame cylinder shall project through all metallic
and non-metallic material. If “C” is intended to act as a barrier to “D” or if the flame cylinder extends
beyond the outer enclosure of the appliance, then the adequacy of the barrier shall be demonstrated by

testing as described in Clause 16.8.

285 6.8Ji

mpact (ambient and low temperature)

28.5.1 A palymeric part shall be subjected to the impact test specified in Clause 28.5.2, As a result of the
impacts:

a) sp]icings shall not be reduced to less than those specified in Table 9;

b) cufrent-carrying parts or internal wiring shall not be exposed, as determined in ac¢ordance with

Claude 7; and

c) thefe shall be no damage that would increase the risk of fire, eleetric shock, or injury to persons.
28.5.2 Samples of the polymeric part shall be subjected to the impact test described in CAN/CSA-C22.2
No. 0.17 anfl UL 746C. Counter-supported, floor-supported, fixed, and stationary appliapces shall be

subjected to
a) Gr
b) Fo
subje

Note: If the size
impact needs to|

28.6 Static

28.6.1 A pq

5.8 J impacts. Samples shall be tested from each:group as follows:

bup A shall be tested in as-received condition?

r Group B, the tests shall be performedion samples that have been conditiong¢d to the low-
temperature conditioning specified in ULY746C for indoor equipment. The sam

Cted to the impact while still cold.

of the surface is such that the results of a second or third impact would be affected by previous i
be performed.

load

lymeric partton-which a person could stand shall be subjected to the loading

ples shall be

npacts, only one

described in

Clauses 28.4.2 and 286.3" As a result of the loading:

a) spacings-shall not be reduced to less than those specified in Table 9;

b) cuIrent-carrvinq parts or internal wiring shall not be exposed, as determined in ac
Clause 7; and

cordance with

¢) a condition shall not be produced that would increase the risk of fire, electric shock, or injury to
persons.

28.6.2 The test shall be conducted on as-received samples and then repeated on samples that have
been subjected to the mould stress-relief test, Clause 28.2.

28.6.3 Two hardwood or equivalent material boards having rounded edges and corners, each 25.4 mm
thick by 86.5 mm wide by 127 mm long, and separated by a distance of 25.4 mm along the 127 mm edge,
shall be placed on the surface under investigation. A 400 N force shall be applied simultaneously to each
board for 3 minutes. The test might need to be repeated on several different areas to completely evaluate
the polymeric part. A different sample shall be used for each subsequent test if the preceding test
damages or reduces the integrity of the part.
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28.7 56.7J

28.7.1
Clauses 28.7

impact

a) spa

cings shall not be reduced to less than those specified in Table 9;

A polymeric part on which a person could jump shall be subjected to the impact described in
.2 and 28.7.3. As a result of the impact:

b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance with
Clause 7; and

c) there shall be no damage that would increase the risk of fire, electric shock, or injury to persons.

28.7.2 The festshaltbe conducted on as-recetved samptes. ... |

28.7.3 Aha

rdwood or equivalent material board having rounded edges and corners,~25.4

86.5 mm wid¢ by 127 mm long, shall be placed in the area under investigation. A 45.4 kg w¢

dropped from
repeated on ¢
preceding tes

Note: This test nf
than if conducted

a height of 127 mm to impact evenly over the surface of the board.)The test mig
ifferent areas of the sample. A different sample shall be used for each subsequ
t damages or reduces the integrity of the part.

ay be conducted at different height and weight combinations resulting in)56.7 J, provided they are
as specified.

28.8 Thermal cycling

28.8.1 Apo
leakage, or d¢

28.8.2 Thre
cycle consisti

ymeric part shall be tested as described in.Clause 28.8.2. The part shall show|

e samples of the polymeric part shall’be subjected to 50 cycles of thermal cycli
hg of 1 hour in a circulating-air:oven at a temperature 10°C above that tempera

the part is subbjected, but not less than 70°C-followed by 1 hour in a room ambient of 25°C.

28.9 Crush

28.9.1 Thre

resistance

=)

-

complete as-received samples of the polymeric enclosure shall each w

crushing forc¢ specified in the-Crush-resistance test described in CSA C22.2 No. 94.1 and UL

28.10 Hot-wire ignition

28.10.1 Ap

plymeric material shall be tested as described in Clause 28.10.2. The part shall

bterioration that would increase the risk of fire, electric shock, or injury to persons.

mm thick by
pight shall be
ht need to be
ent test if the

not less severe

no cracking,

ng, with each
ture to which

ithstand the
746C.

not ignite for

atleast 15 s.

Note: A polymeric material that does not ignite when tested as specified in the abnormal current tests described in UL 746C is

acceptable.

28.10.2 Bar specimens shall be subjected to the hot-wire-ignition test specified in CAN/CSA-C22.2 No.
0.17 and UL 746A.

28.11 Thermal aging

28.11.1

a) spa

cings shall not be reduced to less than those specified in Table 9;

A polymeric part shall be tested as described in Clause 28.11.2. As a result of the test:
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b) current-carrying parts or internal wiring shall not be exposed, as determined in accordance with
Clause 7;

¢) a condition shall not be produced that would increase the risk of fire, electric shock, or injury to
persons; and

d) a part exposed to liquids shall not crack or leak.

28.11.2 Three complete samples of the polymeric part shall be placed in an oven for 1 000 hours at the
temperature specified in Table 13. The parts shall be removed from the oven, cooled to room temperature,
and examined for compliance with the requirements of Clause 28.11.1.

28.12 Volume resistivity

28.12.1 The resistance per unit volume (volume resistivity) of the polymeric matefial’shdll not be less
than the valpies specified in CAN/CSA-C22.2 No. 0.17 and UL 746C. The volGme resisfivity shall be
determined i accordance with CAN/CSA-C22.2 No. 0.17 and UL 746A.
28.13 Enclpsure flammability — large mass consideration
28.13.1 A polymeric part shall be composed of the material that”is to be tested as|described in
CAN/ULC-S102 and UL 723 or UL 94. The flame-spread rating of‘the part shall not exceed 2(00.
28.14 Abnormal operation test on enclosures
28.14.1 A golymeric enclosure shall be tested as described in Clause 28.14.2. There shall he no:

a) ignjtion of the enclosure material;

b) exposure of current-carrying parts,‘as determined in accordance with Clause 8; or

c) deformation or damage thatwould increase the risk of fire, electric shock, or injury to persons.

28.14.2 A polymeric enclosure\‘that contains a motor, solenoid, relay, transformer, pr solid-state

component shall be evaluated)by operating the appliance with the motor armature loc
solenoid plunger blocked, open, transformer secondary shorted, and solid-state compone
shorted. If other electrical.eomponents are employed, consideration shall be given to operatin
the enclosur¢ underqafiabnormal operating condition. The abnormal test shall be continued
results occur} but nolonger than 7 hours. If the appliance is provided with a timer or the equi
terminate opgration'in less than 7 hours, the test need not be continued longer than the max
permitted by [thedimer.

ked, relay or
nt opened or
g them within
until ultimate
alent that will
imum interval

28.15 Abnormal operation test on functional polymeric parts

28.15.1

a) ignition of the polymeric part; or

A functional polymeric part shall be tested as described in Clause 28.15.2. There shall be no:

b) damage or deformation of the part that would increase the risk of fire, electric shock, or injury to

persons.

28.15.2 A functional polymeric part located below a motor, solenoid, relay component, transformer, solid-
state component, or within 100 mm of any of these components, shall be evaluated by operating the
appliance with the motor armature locked, relay or solenoid plunger blocked open, transformer secondary
shorted, and solid-state component opened or shorted. If other electrical components are located within
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100 mm of the functional polymeric part or above the part, consideration shall be given to operating them
under an abnormal condition. The abnormal operation test shall be continued until ultimate results occur,
but no longer than 7 hours. If the appliance is provided with a timer or the equivalent that will terminate
operation in less than 7 hours, the test need not be continued longer than the maximum interval permitted

by the timer.

Note: This test need not be conducted if the component is provided with acceptable protection against overload.

28.16 High-current arc ignition

28.16.1 Bar specimens of a polymeric material shall be subjected to a minimum of 30 high-current arcs

in accordanc
The specime

Note: Polymeric
acceptable.

29 Manufac
29.1

29.1.1 The
leak. The tes
appliance in &

29.2 Groun

29.2.1 Each
appliance to
blade of the 4
become ener

29.2.2 Any
like, may be U

29.2.3 Only
to all other ac

29.3 Electr

29.3.1
an AC potenti

Plumbling system leakage test

s shall not ignite.

Imaterials that comply with the end-use product tests under normal current conditions as‘spgcified

turing and Production Tests

manufacturer shall determine that the plumbing systém of each appliance produ
t shall consist of filling the appliance with a sufficient amount of water and ¢
manner that will permit any leakage from the plumbing system to be observed.

iding continuity test

appliance that has a power-supply.cord having a bonding conductor for cg
jround shall be tested to determine that grounding continuity exists between t

jized.

hcceptable indicatingidevice, such as an ohmmeter, a battery and buzzer combi
sed to determinecompliance with the requirement in Clause 29.2.1.

a single test.need be conducted if the accessible metal selected is conductive
cessible metal.

c strength test

nd UL 746A.

in UL 746C are

ced does not
perating the

nnecting the
ne grounding

ttachment plug and the accessible non-current-carrying metal parts of the applignce that can

hation, or the

ly connected

al at a frequency within the range of 40 to 70 Hz:

Each appliance shall withstand without electrical breakdown the application of a DC potential or

a) between the primary wiring, including connected components, and accessible non-current-
carrying metal parts that are likely to become energized; and

b) between primary wiring and accessible low-voltage (42.4 V peak or less) metal parts, including

termin

als.

29.3.2 The test shall be conducted in accordance with either condition A or condition B of Table 14.

29.3.3 The appliance may be in a heated or an unheated condition for the test.
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29.3.4 The test shall be conducted when the appliance is complete and fully assembled. It is not
intended that the appliance be unwired, modified, or disassembled for the test.

Note 1: A part, such as a snap cover or a friction-fit knob, that would interfere with conducting the test need not be in place.

Note 2: The test may be conducted before final assembly if the test represents that for the completed appliance.

29.3.5 An appliance employing a solid-state component that is not relied upon to reduce the risk of
electric shock and that can be damaged by the electric strength potential can be tested before the
component is electrically connected, provided a random sampling of each day's production is tested at the
potential specified in Table 14. The circuitry can be rearranged for the purpose of the test to reduce the
likelihood of solid-state-component damage while retaining the representative electric-strength stress of
the circuit.

29.3.6 The
output, a me
either a man
feature of an

test equipment shall include a transformer having a DC or an AC éssentidlly sinusoidal
ans of indicating the test potential, an audible or visual indicator of electrical br¢gakdown, and
ually reset device to restore the equipment after electrical breakdown or an automatic reject
y unacceptable unit.

8

29.3.8 If th
indicated:

29.3.7 Ifth
voltmeter in

output of the test equipment transformer is less than 500-M-A, the equipment ghall include a

e output circuit to directly indicate the test potential.

b output of the test equipment transformer is 500.V-A or larger, the test poténtial may be

a) by p voltmeter in the primary circuit or in a teftiary-winding circuit;

b) by p selector switch marked to indicate thetest potential; or

c) for
indicg
inclug
been

29.3.9 Test
acceptable tg

equipment having a single test-potential output, by a marking in a readily visit
te the test potential. If markidg is used without an indicating voltmeter, the eq
e a positive means, such:as-an indicator lamp, to indicate that the manually res
reset following an electrie.strength breakdown.

equipment othef than that described in Clauses 29.3.6 to 29.3.8 may be
accomplish the intended factory control.

29.3.10 Du
the applian

equipment tgrminal*shall be connected to accessible non-current-carrying metal.

1

shall'be‘connected together and to one terminal of the test equipment, and th

ring the test, the primary switch shall be in the ON position, both sides of the priln

le location to
uipment shall
et switch has

ised if found

ary circuit of
second test-

Note 1: An appliance — resistive, high-impedance winding, and 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 switch is in the ON position, or
when a primary switch is not used.

Note 2: The primary switch is not required to be in the ON position if the testing means applies full test potential between primary
wiring and non-current-carrying metal parts with the switch not in the ON position.
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TABLES

Table 1

Minimum acceptable distance from an opening to a part that can involve a risk of electric shock

(See Clauses 7.1, 7.2,and 7.9.)

in a risk of injury to persons.

Minor dimensions of opening,? Minimum distance from opening to part,
mm mm
<191 114.0
25.4 165.0
31.8 190.0
38.1 318.0
47.6 394.0
54.0 444.0
>54.0<152.0 762.0
@See Clause 7)5.
Notes:
1) Between 19.l mm and 54.0 mm, interpolation is used to determine a value between values specified in the table.
2) Any dimensi¢n less than 25.4 mm applies to a motor only.
Table 2
Maximum acceptable‘temperature rises
(See Clauses 10.1.43.10.1.3, 10.1.6, and 16.7.1.)
LLocation °C
1 Varnished-cloth insulation 60
2 Fuses
a) Class J, L, Tand CC
1) tube 100
2) ferrule-or-blade 85
b) Others 65°
Fibre gmployed-as electrical insulation 65
4 Wood prother combustible material, including the inside surfaces of the test enclosure and the surface 65
supportmgtheapptiance
5 Class A insulation systems on coil windings of an ac motor having a frame diameter of more than 178 b, c,d
mm, a dc motor, and a universal motor in
a) an open motor
1) thermocouple method 65
2) resistance method 75
b) a totally enclosed motor
1) thermocouple method 70
2) resistance method 80
6 Phenolic composition employed as electrical insulation, or as a part the malfunction of which could result 125°

Table 2 Continued on Next Page



https://ulnorm.com/api/?name=UL 2158 2023.pdf

DECEMBER 15, 2023 CSA C22.2 No. 112:21 ¢ UL 2158 109
Table 2 Continued
Location °C
7 Insulated wires and cords 35°f
8 At any point within a terminal box or wiring compartment of a permanently connected appliance 35
9 Sealing compound 40 less than
melting point
10 Capacitors
a) electrolytic 409
b) other types 65"
1 Class pArinstiation-systems-oncoi-windings-efen-acmotor-having-e-frame-diemeterof-H-8-mmrortess; b,c,d
not in¢luding a universal motor in
a) an open motor; thermocouple or resistance method 75
b) a totally enclosed motor; thermocouple or resistance method 80
12 Class|130 insulation systems, other than as specified in 13 and 14(a); thermocouple method 80
13 Class|B insulation systems on coil windings of an ac motor having a frame diameter of mofe than 178 b,c,d
mm, df a dc motor, and of a universal motor in
a) an open motor
1) thermocouple method 85
2) resistance method 95
b) a totally enclosed motor
1) thermocouple method 90
2) resistance method 100
14 Class|B insulation systems on coil windings of an ac metor having a frame diameter of 178 mm or less, b,c,d
not in¢luding a universal motor in
a) an open motor and on vibrator coils; thermocouple or resistance method 95
b) a totally enclosed motor; thermocouple or resistance method 100
15 Class|F insulation systems on coil windings of an ac motor having a frame diameter of more than 178 d
mm, df a dc motor, and of a universal‘miotor in
a) an open motor
1) thermocouple/method 110
2) resistance method 120
b) a totally enclosed motor
1) thermocouple method 115
2) resistance method 125
16 Class Fimsutatiorrsystems o coitwindings of amac motor traving = frame diameter of t78 mmmrortess;,— d
not including a universal motor, in
a) an open motor by the thermocouple or resistance method 120
b) a totally enclosed motor; thermocouple or resistance method 125
17 Transformer windings
a) Class 105 insulation systems
1) thermocouple method 65
2) resistance method 75

b) Class 130 insulation systems

Table 2 Continued on Next Page
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Table 2 Continued

Location °C
1) thermocouple method 85
2) resistance method 95
18 Windings of relays, coils, buzzers, and the like
a) Class 105 insulation systems
1) thermocouple method 65
2) resistance method 85
b) Class 130 insulation systems
1) thermocouple method 85
2) resistance method 105
@ These limitatigns do not apply to classes of fuses that have been investigated and found to be acceptable for use gt higher

temperatures.

b At a point on {
means of a the
temperature as
thermocouple n

Reference if
5(
1
13
14

¢ For an automs
short intervals ¢
temperature (sq

4 This is the dia
boxes, and the

¢ Phenolic composition rubber and thermoplasticiiisulation that have been investigated and found acceptable for use at higher

temperatures

f A rubber-insul
entering a motd
investigated an
cords.

9 For an electro
insulating mate|

" A capacitor th

he surface of a coil where the temperature is affected by an external source of heat, thetemperature|
mocouple may be more than the maximum acceptable temperature specified in this,table, provided
measured by the resistance method is not more than that specified. The temperature measured by 1
ay be more than the specified value by

em Temperature rise, °C — thermocouple method
B) 15
a) 5
a) 20
a) 10

tic appliance, the maximum acceptable temperature rises may be more than the values specified in
uring the cycle, provided analysis indicates thatithe insulation systems will not be adversely affecteq
e Clause 10.1.6).

meter measured in the plane of the lamination of the circle circumscribing the stator frame, excluding
ike, used solely for motor mounting, cooling, assembly, or connection.

ay be used at those temperatures:

hted conductor within a maotor, a rubber-insulated motor lead, and a rubber-insulated conductor of a f
r may be subjected to asigher temperature if the conductor is provided with sleeving or a braid that
i found acceptable for use at the higher temperature. This does not apply to thermoplastic-insulated

ial integral with'the capacitor enclosure may be not more than 65°C.

bt operates at a temperature rise of more than 65°C may be evaluated on the basis of its marked ten

ytic capacitor thatis physically integral with or attached to a motor, the maximum acceptable temperature rise on

measured by
he
neans of a

this table for
by the higher

lugs, fins,

lexible cord
has been
wires or

perature limit.

Table 3
Surface temperatures

(See Clause 10.10.)

Surface

Temperature rise (°C) ¢

Surfaces of appliances situated not more than 915 mm
above the floor after installation

Surfaces sit

than 915 mm above the

uated more

Front surfaces f Other surfaces floor after installation ©
Bare metal 40 45 45
Coated metal 45 55 55

Table 3 Continued on Next Page
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Table 3 Continued

Surface

Temperature rise (°C) ¢

Surfaces of appliances situated not more than 915 mm

above the floor after installation

Surfaces situated more
than 915 mm above the

Front surfaces f Other surfaces floor after installation ©
Glass and ceramic 55 60 60
Rubber, plastic and plastic 60 65 65
coating > 0,4 mm ¢

@ When the thickness of plastic coating does not exceed 0.4 mm, the temperature rise limits of coated metal or glass and ceramic

apply.
b Metal is cons;

coating is used.

®The tempera

4 Temperature
—the
—the

—the]

¢ For top horiz
above the floo

fFor door hand
more than 915

rises are not measured on:

apply.

mm above the floor apply.

ure rise limit applies also for plastic material having a metal finish of thickness less than 0.1 mim.

underside of appliances intended to be used on a working surface or floor;
rear surface of appliances which, according to the instructions, shall be placedvagainst a wall; and

hot water supply fittings and hoses

ntal surfaces less than 1830 mm from the floor, the temperature rigé\imits for front surfaces not more than 915 mm

les and knobs, regardless of installation height above the floor, the temperature rise limits for front sfirfaces not

ntially plastic

Table 4

Maximum rating or setting©f overcurrent-protective device

(See Clause 21.7.4.)

Type of motor

Maximum ampere rating of device as a percentage of
motor full-load current rating

Motor with matked service factor of 1.15.0rmore, or with marked

temperature ri

Any other mot

e of 40°C or less?

=

125

115

@ Motor manuf

cturer's appliedimarking.

Table 5

si ‘ : | . .

(See Clause 22.2.7.)

Nominal diameter of opening, mm

Corresponding conduit trade size, in

Minimum width of surrounding flat
surface, mm

22.23
28.17
34.93

12
3/4
1

3.38
3.96
5.03
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Table 6

Clothes dryer connection opening sizes

(See Clauses 22.2.9 and 22.3.8.)

Rating, W

120/240 V, 3-wire

120/208 V, 3-wire

Nominal diameter of connection
opening,® mm

>0<7200
>7200<9600
>9600=< 12000

>0<6240
> 6,240 <8320
>8320=< 10400

28.17
34.93
44.04

& Tolerance of opening diameter +0.79 mm, -0.38 mm.

Table 7

Minimum acceptable size of bonding conductor on an appliance intended to,be permanently

connected to the power supply

(See Clause 24.3.9.)

Rating of brapch-circuit overcurrent
device to which appliance will be
connected, A

Size of bonding conductor, AWG (mm?)?

Copper wire

Aluminum wire

15 14 (2.1) 12(3.3)
20 12(3.3) 10 (5.3)
30 10 (5:3) 8(8.4)
40 10(5:3) 8(8.4)
60 10 (5.3) 8(8.4)
& Or equivalent cross-sectional area.
Table 8

Duration of overcurrent test

(See Clauses 24.3.11 and 24.3.12.)

Rating or setfing of branch-circuit overcurrent-protective

device, A Test time, min
<30 4
>30<60 6
>60<100 8
>100 <200 10
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Table 9
Minimum spacings
(See Clauses 26.1.1, 26.1.3, 26.1.5, 28.2.1, 28.5.1, 28.6.1, 28.7.1, and 28.11.1.)
Spacings, mm
<300V > 300 <600V
Spacing involved Through air Over surface Through air Over surface

a) At field wiring terminals 2

1) between current-carrying parts of opposite polarity, 6.3 9.5 9.5 12.5

and between current-carrying parts and non-current-

carrying metat-pearts-otherthanthe-enclosure

2) betwedn current-carrying parts and the enclosure 12.5 12.5 12.5 12.5
b) At points other than field wiring terminals and closed-in
points

1) betwedn current-carrying parts of opposite polarity, 1.6° 1.6° 6.3 6.3

and betwgen current-carrying parts and non-current-

carrying metal parts other than enclosures

2) betwegdn current-carrying parts and the enclosure 6.3 6.3 12.5 12.5

3) betwegdn open-coil heating elements and the heater 6.3 12.5

enclosurd under any test condition
c) At closed-in|points, such as screw-and-washer 1.6 1.6 2.4 2.4
construction of|an insulated terminal mounted in metal
between currept-carrying parts and non-current-carrying
metal parts

@ These spacir

investigated under the requirements of (b) of this Table.

b At open-coil
carrying metal

parts shall be not less than 3.2 mm.

gs do not apply to connecting straps or buses extending away from wiring terminals. Such spacings

eating element insulators, the spacings through“air and over the surface from the heating element tg non-current-

are

Table 10
Polymeric materials test summary

(See Clause 28.1.3.)

Test No. Test
1 Mould stress-relief test (7 h), Clause 28.2.
2 Horizontal burning-rate test, Clause 28.3.
3 Flammability test, Clause 28.4.
4 6.8 J impact test, Clause 28.5.
5 Static load test, Clause 28.6.
6 56.7 J impact test, Clause 28.7.
7 Thermal cycling test, Clause 28.8 (This test is not applicable).
8 Crush resistance test, Clause 28.9.
9 Hot-wire-ignition test, Clause 28.10.
10 Thermal aging test, Clause 28.11.
1" Volume resistivity test, Clause 28.12.
12 Enclosure flammability — large mass consideration, Clause 28.13.
13 Abnormal operation test on enclosures, Clause 28.14.
14 Abnormal operation test on functional polymeric parts, Clause 28.15.
15 High-current arc-ignition test, Clause 28.16.
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Table 11
Tests on a polymeric part
(See Clause 28.1.3.)
Group? Description Applicable test number®
1 A decorative or nonfunctional part 2, 1204
2 A functional polymeric part subjected to a temperature of not more 1,2,12%4 14
than 65°C and not subjected to impact
3 A functional polymeric part subjected to a temperature of not more 1,2,4,5%6° 12%9, 14
than 65°C and subjected to impact
4 A ture-of-mere-than 4240 4pcd 44
6%°C and not subjected to impact
5 Alfunctional polymeric part subjected to a temperature of more than 1,2,4,5°6° 10", 12°% 14
6%°C and subjected to impact
6 Alpart serving as an enclosure or supplementary enclosure and 1,3, 4, 5% 6°,@5'9, 12°9 13
Slejected to a temperature of not more than 65°C
7 Ajpan serving as an enclosure or supplementary enclosure and 1,37, 4,5°, 6°, 8° 9, 10", 12°f, 13
sybjected to a temperature of more than 65°C
8 Alpart spaced less than the distances specified in Clause 28.1.4 (b) 115,159
and (c)
9 Alpart located in the air stream 2
@ If a polymeric part falls into more than one test group, separate samples shall be subjected to the tests required fof each group.
® These requirefments do not fully cover a plated plastic part if loss of bond'strength between the plastic substrate arld the metal

coating can res
A plated plastic|

®These tests d

4 This test shall
than 0.93 m2.
€ This test may

f An enclosure {
enclosure shall

9 Additional corfsideration shall be given to.an‘appliance protected by an overcurrent device rated more than 30 A.

h Material used
to Test No. 10.

" This test does

I See also Clau

it in a reduction of electrical spacings, reduction in mechanical strength, or reduction in resistance t
part shall be the subject of a separate investigation?

not apply to an appliance readily movable from-one place to another.

be conducted only on an external part having a dimension greater than 1.83 m or a projected surfac

be waived for a console.

rovided with a liner of vulcanized\fibre, metal foil, or other material intended to reduce the flammabil
be tested with the liner in place, and the flame shall be applied to the liner.

ithin its temperature index based on historical data or a long-term thermal aging program need not

hot apply to a dryer‘drum seal or door gasket.

e28.1.4

b flammability.

P area greater

ty of the

be subjected

Table 12

Material property

(See Clause 28.1.4.)

Flame rating of material

Material property (units) x V-1 V-2 HB

HAI (arcs) 215 =30 =30 =60
(PLCY 3) 2) 2) (1)

HWI (seconds) >7 215 =30 =30
(PLCY 4) (3) (2) (2)

@ PLC is the performance level category in accordance with UL 746A.
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Table 13

Temperatures for oven conditioning

(See Clause 28.11.2.)

Maximum operating temperature of polymeric enclosure

part, °C Oven temperature, °C
>65°75 85
>75°85 95
>85°95 105
> 05 a

@ A polymeric
term thermal-a
separate inves

tigation.

art subjected to a temperature higher than 95°C shall have a temperature index, based on historical
ging program, that indicates its acceptability for use at the temperature involved. This part shall-be_th

data or a long-
e subject of a

Table 14

Production line test conditions

(See Clauses 29.3.2 and 29.3.5.)

Test conditions for heat pump dryer

(See Clause 19.7.3)

Condition A Condition B
Potential, V Potential, V
Appliance rat|ng, V AC DC Time, s AC DC Time, s
<250 1000 1400 60 1200 1700 1
> 250 <600 1000 + 2V 1400 + 2.8V 60 1200 +24V 1700 + 3.4V 1
V = maximum marked voltage.
Table 15

Motor-Operated Appliances’

CSA C22J2 No. 236 / UL 1995 Test Test Conditions
Input Test Conducted in conjunction with CSA C22.2 No. 112/UL 2158, Clausg 9, Power
Input and Current Test!
Starting Test Conducted in conjunction with CSA C22.2 No. 112/UL 2158, Clausg 8, Starting of

Temperature a

nd Pressure Test

Conducted in conjunction with CSA C22.2 No. 112/UL 2158 Heatin

g Test!

Fan Motor Failure Test

Conducted per CSA C22.2 No. 236/UL 1995, Clause 51 for the condenser fan

motor.

Condenser Water Failure Test

Covered by the testing in CSA C22.2 No. 112/UL 2158, Clause 16.4, Breakdown

of Belts or Parts and the Interruption of Water Supply

Overflow Test

Covered by requirement in Clause 19.7.1 of CSA C22.2 No. 112/UL 2158

Limited Short Circuit Test

Covered by Clause 21.8 of CSA C22.2 No. 112/UL 2158

Strength Test

Conducted per CSA C22.2 No. 236/UL 1995, Clause 34

' The test voltage, room ambient temperature, pressure measurement and, if applicable, condenser water supply temperature and
pressure shall be as specified in CSA C22.2 No. 236/UL 1995.



https://ulnorm.com/api/?name=UL 2158 2023.pdf

116 CSA C22.2 No. 112:21 ¢+ UL 2158 DECEMBER 15, 2023
Table 16
Operating control correlation table
(See Clause 21.13.2.3, SA2.1.1.)
Information Operating control requirement
FMEA Conduct a failure-mode and effect analysis (FMEA) to identify

components the failure of which may result in a risk of fire
shock

or electric

Operating ambient

Determined via Heating Test, Clause 10, of the appliance

Endurance testing (for electromechanical devices)

a) 6 000 cycles for temperature-regulating controls, and for manual,

non-self-resetting operating controls

b) 100 000 cycles for other controls

Overvoltage cajegory Overvoltage Category I
Pollution degre¢ See Clause 26.2.4
Table 17

Protective control correlation table

(See Clauses 21.13.3.4,21.13.3.7, and 21.13:4.1.)

Information Protective control requirement

FMEA Conduct a failure>mode and effect analysis (FMEA) identifying
component failures which could result in a risk of fire, eledtric shock or
injury and confirming the protective function continues to pperate as
intended

Operating ambient Determined via Heating Test, Clause 10, of the appliance

Endurance test|ng (for electromechanical devices) a) 6 000 cycles for controls as indicated in Clause 21.13.9.3 and 21.13.6
and for manual, non-self-resetting temperature-limiting dgvices, and

other manual, non-self-resetting protective controls

b) 100 000 cycles, for automatic, self-resetting temperatu
other automatic, self-resetting protective controls

e controls and

Overvoltage Cdtegory Overvoltage Category I
Pollution Degrefe See Clause 26.2.4
Radio-frequengy electromagneticifield immunity to Test Level 3

conducted disty

rbances

Radio-frequeng
radiated electrg

y electremagnetic field immunity to
magnéticfields

Field strength of 10 V/m

Fast transient b

ursts

Test Level 3 applied for 1 minute in each polarity

Surge immunity

Installation Class 3

Electrostatic discharge

Severity Level 3

Thermal cycling (for electronic devices)

14 days, assumed temperature range: 10.0 +2°C to the operating

ambient

Software class

Software Class B (see Clause 21.13.3.4)
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Table 18
Thickness of carbon steel or stainless steel sub-enclosures

(See Clause 22.2.13)

Without supporting frame? With supporting frame or equivalent Minimum thickness, mm (inch)
reinforcing®
Maximum width® | Maximum length® | Maximum width® Maximum length
i i . . Uncoated Metal coated
mm (inches) mm (inches) mm (inches) mm (inches)
102 (4) Not limited 159 (6-1/4) Not limited
0.51 (0.020) 0.58 (0.023)
121 (4-3/4) 146 (5-3/4) 171 (6-3/4) 210 (8-1/4)
152 B) Not limited 241 (9-1/2) Not limited
0.66 (0.026) 0j74 (0.029)
178 W) 222 (8-3/4) 254 (10) 318 (12-1/2)

Note: This tablg

surface regardlpss of metal thickness.

is based on a uniform deflection of the enclosure surface for any given load concentrated atthe cenfter of the

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that-is rigidly attached|to and has
Eame outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending

moments that may be applied via the enclosure surface when it is deflected. Construction that'is,considered to havg equivalent
reinforcing may be accomplished by a structure that is as rigid as one built with a frame of angles or channels. Conslteruction

essentially the

considered to he without supporting frame includes: Single sheet with single formed flanges (formed edges);
corrugated or ripbed; and An enclosure surface loosely attached to a frame, for example, with spring clips.

® The width is t

e smaller dimension of a rectangular sheet metal piece that is paft.of an enclosure. Adjacent surfac¢s of an

enclosure are rjot prohibited from having supports in common and being made'ef a single sheet.

¢ "Not limited" gpplies only where the edge of the surface is flanged at least 12.7 mm (1/2 inch) or fastened to adjacgnt surfaces not
ed in use.

normally remo

a single sheet that is

Table 19

Thickness of aluminum,.copper, or brass sub-enclosures

(See Clause 22.2.13)

Without supporting frame® With supporting frame or equivalent
reinforcing® Minimhim thickness
Maximum Width® Maximum length® Maximum width® Maximum length
mm (inches) mm (inches) mm (inches) mm (inches) mm (inches)
76 (3) Not limited 178 (7) Not limited
0.58 (0.023)
89 (3-1/2) 102 4) 216 (8-1/2) 241 (9-1/2)
102 4 Not limited 254 (10) Not limited
0.74 (0.029)
127 (5) 152 (6) 267 (10-1/2) 343 (13-1/2)
152 (6) Not limited 356 (14) Not limited
0.91 (0.036)
165 (6-1/2) 203 (8) 381 (15) 457 (18)

Note: This table is based on a uniform deflection of the enclosure surface for any given load concentrated at the center of the

surface regardless of metal thickness.

& A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may be accomplished by a structure that is as rigid as one built with a frame of angles or channels. Construction
considered to be without supporting frame includes: Single sheet with single formed flanges (formed edges); a single sheet that is

corrugated or ribbed; and An enclosure surface loosely attached to a frame, for example, with spring clips.

® The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an

enclosure are not prohibited from having supports in common and being made of a single sheet.

¢ "Not limited" applies only when the edge of the surface is flanged at least 12.7 mm (1/2 inch) or fastened to adjacent surfaces not

normally removed in use.
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Supplementary overcurrent protective device current rating

Table 20

(See Clause 21.10.4.)

Maximum
supplementary
overcurrent Minimum cord conductor size rating Minimum internal conductor size
protective device
rating
A AWG (mm?) AWG (mm?)
10 18 (0.82) 182 (0.82)
13 16 (1.3) 18°% 0.82)
15 14 (2.1) 14 (2.1)
18 14 (2.1) 12 (3.3)
20 12 (3.3) 12 (3.3)

@ Rated 90°C of 6 A maximum.
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FIGURES

Figure 1
Articulated probe with web stop

(See Clauses 7.1,7.3,7.9,and 28.4.3.)
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PA1

Figure 2

Probe for film-coated wire

(See Clauses 7.2 and 7.3.)

—=— ANY CONVENIENT LENGTH

AN =¥

totmm (3 /47 ) DA

12.7mm (1/27) DIA.

/4

VA

#0C

~a— 101.6mm (47%) ‘3‘\

6.4mnme (1/4") RAD. ——

2
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Figure 3
IEC accessibility probe with stop plate
(See Clauses 7.2 and 7.3.)
Stop plate
A 180
80

60
! A30 36°50' Cylindrical

i
&

\ T . | Bl
BNy e T A
S ! ‘ “[‘”
\ ; \\ / ‘ | | @ T |A |B =)
10 A-A B-B
! 250 ! SECTION
I - <—204>
o | Spherical
All Dimensions in C’T(_ !
Nillimeters gl @_ - -
secTion &€
pa120-1 L

Material: metal,
Linear: dimensig
Tolerances ond
on angles: 0/-1
on linear dimeng
up to 25 mm: 0/
over 25 mm: £ 0

Both joints shall
tolerance.

pxcept where otherwise specified

ns in mm

mensions without specific tolerance:
ions:

,05

2

permit movement in the/same plane and the same direction through an angle of 90 degrees with 4

0 to +10 degree
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Figure 4

Probe for uninsulated current-carrying parts

(See Clauses 7.2 and 7.3.)

—=—r— ANY CONVENIENT LENGTH

12.7mm DIA.

19.Tmm DIA. (1/2 lNCH)7
(3/4 INCH)

—
J
i@

14.3mm(9/16 INCH “‘—*\— 4.8mm R

(3/16 INCH)

101.6mm
(4 INCHES)

PA130B
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Figure 5

Leakage current measurement circuits

(See Clause 11.1.2.)

PRODUCT METER

GR —
S1 ’ ~ INSULATING
TABLE
GROUNDED SUPPLY CONDUCTOR B

Product intended for connection to a 120-volt power supply, os illustrated obove.

- PRODUCT METER
t 120V A
240 = )=
‘ 120V
3

S1 ) ; INSULATING
TABLE

GROUNDED SUPPLY CONDUCTOR B

Product intended for connection to o 3—wire, grounded neutral power supply, as illustrated above.

GR

T

s g
_

241)V 1<2:OV —I—O_l_o%él_J;

s

PRODUCT METER

S2 /
()

q INSULATING

TABLE
GROUNDED SUPPLY CONDUCTOR B
Product intended for connection to a 3—wire, grounded neutral power supply, as illustrated above.
LC300J
NOTES -

A Probe with shielded lead.

B Separated and used as clip when measuring currents from one part of appliance to another.
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Figure 6

Two-voltmeter method of measuring insulation resistance

(See Clause 11.2.2.)

Series

A-C=D-C Voltmeter
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Supply Léads
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N
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Figure 7

Location and extent of barrier

(See Clause 19.5.9.)

EB120A

5° |

{
N
-
\V)’/\//

o\
// ~

S
& ~
~N
~N

~N
~N
~N

~ —

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 portion 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. When moving, the line is always:

1) tangent to the component;

2) 5 degrees from the vertical; and

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

D 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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Figure 8

Grounding symbol

(See Clause 6.1.2.35.)

IEC417, Symbol 5019
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Figure 9

Sample configuration for fire containment tests

(See Clauses 16.6.11 and 16.7.12.)

TERNAL
BLOWER

S5525
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Figure 10

Definition of within 3 mm of an electrical connection

(See Clauses 3.42, 28.4.10, and 28.4.11.)

su1832

Note: Within 3 mm of an electrical connection means falling within’the dotted boundary formed by the flanje cylinder with
hemispherical er{ds, as shown in the above drawing.

A Term|nal connection zone

B Wire

| Curre

crimp connection zone

ht through the connection

X Distance from the connection
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____________

Figure 11

Placement of flame cylinder

(See Clause 28.4.12 and 28.4.13.)

____________

,4%7§%%§§%%%32/

Example 1

Al
Example 4
su1833

Example 2

Example 5

Note: With referpnce to Glauses 28.4.12 and 28.4.13, the cylinder shall project through all metallic and non-metallicjmaterial. If "C" is
intended to act 4s a barrierto "D", then the adequacy of the barrier shall be demonstrated by testing as described in

A Cen[er of'eonnection zone

Clause 16.8.

B Non-metallic material supporting current carrying connection

C Metallic or non-metallic material

D Metallic or non-metallic material
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Figure 12
Hot coil test flow chart
(See Clause 28.4.)
Flammability requirements for polymeric materials
and wire, tubing, sleeving and tape
- Yes .
Minimum HB Welded or Soldered Connection?
No
No Circui ”
Minimum HB ircuit greater than 60 watts?
$ Yes
or
and
. For parts within a 20 mm x.6Q
F;) e?;:i av;/ Ig:)"r]]: erE{?o?\f mm cylinder above thecenter Hof Coil Test
of the connection zohe
VW-1 wire, tubing, sleeving; VW4 wire, tubing, sleeving;
and flame retardant tape and flame retardant tape
V-0 or SC-0 or J - or SC-0or
vimo LI sctco sy or750°C VTM-0 or °
SCTC-0
| | om | o]

su1939%
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Figure 13
Probe for measuring surface temperature
(from IEC 60335-2-11, IEC 807/02)

(See Clause 10.10.3.)

B Therfnocouple wires 0,3 mm diameter to IEC 60584-1 Type K (chrome alume})

Key
A Adhg
C Han
D Poly
E Tinng
Note: The contal
©IEC. This mat

(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

su2713 IEC

sive

le arrangement permitting a contact force of 4 N +1 N
Carbonate tube: inside diameter 3 mm, outside diameter 5 mm

d copper disc: 5 mm diameter, 0,5 mm thick
Ct face of the disc is flat.
erial is reproduced from IEC 60335 Ed. 7.2 b:2045 with permission of the American National Standards Institute
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su4067

Figure 14

Ventilation test schematic

(See Clause 17.8.2)

Oxygen Analyzer

1000 mL/min <>
— Q1T

2500 miL/min CO2 Analyzer
N
Qnmlnln Dnmln r\
&/
3500 mL/min
Methane mass Flow Controller CO2 Mass Flow (
! &
. 160 mL/min
200 mL/min ‘\‘(
Washer'er Dryer
CO2 Bottle

Nlethane and Regulator

ontroller

and Regulator
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SUPPLEMENT SA - (Normative) Safety of Smart Enabled Electric Clothes Dryers

SA1 Scope

SA1.1 These requirements apply to electric clothes dryers intended to receive and respond to
communication signals or data relating to power billing rate or demand response or communication signals
from a remote user interface, such as a smart phone or computer. The smart enabled control response
may include, but is not limited to, status indication, delayed start, remote stop of a function, remote start,
adjusted temperature setting operation, or extended timer ON or OFF operation.

SA1.2 Appliances covered by Clause SA1.1 are commonly identified as “smart” appliances or “smart
enabled” and are intended to interact with the “Smart Grid"2 or other communication networks not
identified as

Q. b D aiall)
OIiiart Orid .

2 US Energy Independence and Security Act of 2007

SA1.3 The
devices orin

SA1.4 Thes

SA1.5 The
Independendg
(wired to the

be requirements do not address the integrity of any output signal -or data tdg
eroperability with other devices.

be requirements shall be applied in addition to the requirements specified in this

be requirements contemplate “smart enabled” technology as described by the
e and Security Act of 2007 that is integral with the*appliance or incorporated as
appliance or wireless with a corresponding appliance receiver) on the applig

the network

Standard.

U.S. Energy
an accessory
nce or in the

same occupancy as the appliance.

bliances can
in addition to

SA1.6 Thegse requirements encompass accessory devices to which multiple ap
communicatg¢ and be smart enabled by providingdjrection for investigation of such devices
the requiremgnts of standards generally applicable to those devices.

SA1.7 Thesge requirements do not apply/to communication network devices that control gppliances via
simple powef on-off, building wiring devices, panelboard mounted devices or utility meters.

SA2 Genefal

SA2.1 Controls

SA2.1.1 Cantrols that respond to external communication signals or data shall comply with the

construction jand performance requirements of CAN/CSA-E60730-1 and UL 60730-1 and bg tested as an
operating coptrol utilizing the parameters specified in Table 16. If the control also incorporates protective
functions, thelase control functions shall be evaluated to the requirements for protective controls.

SA2.1.2 With respect to Clause SA2.1.1, the requirement is not applicable to controls located in low
voltage circuits where the maximum power available does not exceed 15 W.

Note: This does not exempt the control from investigation for compliance with Clause SA3.1.

SA2.1.3 With respect to Clause SA2.1.1, compliance with the relevant requirements in Supplement SB is
considered to fulfill this requirement.

SA2.1.4 With respect to Clause SA2.1.1, a communication device that is not integral with the appliance
control (e.g., on a separate printed wiring board) and complying with CAN/CSA-C22.2 No. 60950-1 and
UL 60950-1 or CSA C22.2 No. 62368-1 and UL 62368-1 is considered to fulfill this requirement.

SA2.1.5 For the purposes of application of CAN/CSA-E60730-1 and UL 60730-1, Electromagnetic
compatibility (EMC) emission testing is not applicable to controls which are integral with the appliance or
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incorporated as an accessory (wired or wireless) on the appliance or in the same occupancy as the
appliance.

SA2.1.6 With respect to the Endurance Testing indicated in Table 16, the control shall remain operational
and comply with the Electric Strength Test of CAN/CSA-E60730-1 and UL 60730-1.

SA2.1.7 When the control enclosure forms part of the overall appliance enclosure, the enclosure
material shall have a flammability rating in accordance with Clause 28.4. The enclosure for a low voltage
circuit only shall have a minimum flammability rating of HB.

SA2.2 Separation of circuits

SA2.2.1 Thé separation of communication circuits from power and control circuits shall be valuated for
risk of electriq shock in accordance with Clause 23.3.

SA2.2.2 With respect to Clause SA2.2.1, compliance with the separation of circuits requirgments of the
following starldards are considered to fulfill this requirement:

a) CAN/CSA-E60730-1 or CAN/CSA-C22.2 No. 60950-1 or CSA C22.2 No. 62368-1; and
b) UL p0730-1 or UL 60950-1 or UL 62369-1.

SA2.3 Communication and display devices

SA2.3.1 A gqommunication or display device, such as a router or monitor, provided as an accessory for
use with the pppliance, shall comply with CAN/CSA-C22.2"No. 60950-1 and UL 60950-1 of CSA C22.2
No. 62368-1 and UL 62368-1.

SA2.3.2 The¢ power supply cord of an external.communication or display device shall comply with this
Standard or CAN/CSA-C22.2 No. 60950-1 and UL 60950-1, or CSA C22.2 No. 62368-1 and UL 62368-1
except Types|NISP-2, NISPE-2, NISPT-2 are«not allowed.

SA2.3.3 With respect to Clause SA2:3:2, the requirement is not applicable to external communication or
display devices powered via connection to communication or data ports on the appliange which are
located in low| voltage circuits. See\SA2.4.

SA2.3.4 If the external communication or display device is grounded via bonding with the appliance
enclosure, th¢ bonding requirements of the appliance standard shall be applied.

SA2.3.5 Grgunding:connections for external communication or display devices shall be made before
power connegtions ‘and shall break only after power connections are broken (“make first, break last”).

SA2.3.6 Functional grounding shall not be relied upon for equipment grounding or bonding.
Note: Functional grounding is grounding of a point in an appliance or in a system, that is necessary for a purpose other than safety.
SA2.4 Communication conductors and cables

SA2.41 External communication conductors and cables shall comply with CAN/CSA-C22.2 No. 60950-1
and UL 60950-1 or CSA C22.2 No. 62368-1 and UL 62368-1.

SA2.4.2 Communication conductors and cables within the appliance shall be evaluated as internal wiring
in accordance with this appliance Standard.
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SA2.5 Communication connectors

SA2.5.1 Communication connectors and data ports accessible to the user and service personnel shall
comply with CAN/CSA-C22.2 No. 60950-1 and UL 60950-1 or CSA C22.2 No. 62368-1 and UL 62368-1.
Otherwise, communication connectors and data ports shall be evaluated in accordance with this appliance
Standard.

SA2.5.2 With the exception of communication-on-power-line technology, an appliance plug, flatiron plug,
jumbo appliance plug, motor attachment plug or other conventional power cord connectors, such as

NEMA or IEC standardized configurations, shall not be used for communication circuit connections.

SA2.6 Smart enabled or remote operation

SA2.6.1 An
considered W

SA2.6.2 Th
start, or remq

SA26.3 A
operation be

SA2.6.4 Rq
cycle, or re
adjusted fo

a) reg

y functionality enabled in response to external communication or data~sig
hen determining the normal and abnormal conditions of the appliance.

e appliance shall include a means for the consumer to override any power redu
te operation commands.

control on the appliance shall be manually adjusted to the setting for delayed s
ore the appliance can be operated in this mode. See Clause SA3.5.

mote user functionality not involving the automatic ‘restarting, remote starting
ote operation of the appliance does not require.a*control on the appliance tg

rnlremote operation. Examples of this type of remote user functionality are:

ding the appliance's status information;

b) canmcelling or pausing an operating cycle;or

c)ch

[«

nging the appliance's user configurable settings (e.g. cycle temperature).

SA2.7 Remote safety firmware/Safety-software updates

SA2.71 Th
firmware or s

Note: An updats
Additionally, an

For example, ¢
version of the o
considered a so|

e following clausestapply when the manufacturer declares the appliance
oftware and has thefunctionality to remotely update this firmware or software.

occurs when_fifmware or software replaces or modifies the previous version of the Class B firm
ipdate occursywhen the same version of Class B firmware or software is replaced during the remote

nsider-assoftware update that includes both Class A and Class B software. If the Class A softw:
iginal and the Class B software has not been modified, though will be re-installed on a microcont
tware ‘update and subjected to the relevant requirements of Clause SA2.7.

nals shall be

ction, delayed

art or remote

of a delayed
be manually

has Class B

vare or software.
update process.

hre is a modified
oller, then this is

SA2.7.2 The Class B firmware or software intended to be updated, shall comply with UL 60730-1 Clause
H.11.12, Controls Using Software.

SA2.7.3 The remotely actuated control function, including the software update function, shall comply with
UL 60730-1, 5th edition, Clause H.11.12.4, Remotely Actuated Control Functions.

With respect to transmission faults, Note 1 of Clause H.11.12.4.1.3.1, Transmission, is considered
normative.

Note: Remotely actuated control functions may be connected to separate, independent devices, which may themselves contain
control functions or provide other information. Any data exchange between these devices shall not compromise the integrity of the
Class B control function. A remotely actuated control function is a function providing any operation by control devices through
external means. This includes, but is not limited to, (a) the use of communication lines/protocols, (b) additional hardware and/or
software, (c) IR/RF transmission, or all combinations of a) to c) via Internet using, for example modems, portable telephones, etc.
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SA2.7.4 User authorization is required prior to any remote update of Class B firmware or software. This
will be evaluated in accordance with UL 60730-1, Clause H.11.12.4.4.3.

Note: User authorization can be a one-time event. This one-time event may be when the consumer registers their appliance with the
manufacturer, or downloads the application needed to remotely operate the appliance on their smart device (e.g. cell phone, tablet,
etc.).

SA2.7.5 The remote update of firmware or software shall occur when the appliance is in a ready-state,
that is, with all loads de-energized. The software that enforces the appliance to be in a ready-state shall be
atleast Class A.

SA2.7.6 The correct operation of the appliance’s safety functions shall be maintained after the Class B

firmware or software is updated.

Note: When detg
to the specific as|

Compliance i
the proper op

SA3 Functi

SA3.1 Cont
hazardous op

SA3.2 With
a) Rer
b) Alteg
coverg
expos
c) Ens
d) Eng

e) Altg
norma

f) Sup

Note: Examples

rmining which safety functions need to be verified after the update has been completed, considerati
bects of the software that have been updated.

5 checked by a functional test of a remote software update and then‘afunctiona
eration of the appliance’s protective control functions.

jonal Safety

[ols actuated in response to external communication.or data signals shall no
erating condition or a state that can lead to a hazardous operating condition.

respect to Clause SA3.1, the control shall not:

der inoperative any protective control or protective control function within the ap

r the response to or expected performance of user actuation of controls, moveni
or lids, or contact with externalhand functional surfaces of the appliance

Lire of hazardous electrical, moving or hot parts;

ble automatic restart of aniintérrupted drying cycle;

ble start of a delayed drying cycle or allow remote operation;

r the order of appliance control response (e.g., force a protective control to o
lly another control would respond); or

brsede theresponse of any protective control.

bf protective control functions include temperature limiting and interlocking functions.

SA3.3 With

bn is to be given

test to verify

t introduce a

pliance;

ent of doors,
resulting in

berate where

respect to Clause SA3.2(b), It the altered response or performance does no

introduce a

hazardous condition (e.g., a rotating part stops more quickly), this requirement is not applicable.

SA3.4 With respect to Clause SA3.2(c), the pausing of a normal operating cycle (stopping and restarting

after a period

of time) is acceptable if:

a) a door lock complying with 17.7.4 and 17.7.5 or a door interlock complying with Clause 17.7.2 is
actuated when the appliance cycle is interrupted, and

b) when the door lock or interlock is deactivated before the operating cycle is restarted, a separate

action

from closing the door is necessary for the user to reinitiate the paused cycle.

SA3.5 With respect to Clause SA3.2(d), a delayed drying cycle or remote operation is acceptable if;
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a) a door lock complying with Clauses 17.7.4 and 17.7.5 or a door interlock complying with Clause
17.7.2 is actuated when the appliance is set for delayed start or remote operation by the user in

accordance with Clause SA2.6.3, and

b) when the door lock or interlock is deactivated before the drying cycle is started, a separate
action from closing the door is necessary for the user to re-initiate the delayed start or remote
operation cycle.

SA3.6 Compliance with Clause SA3.1 shall be determined using methods appropriate for determining
the performance and reliability of protective control functions in accordance with Clauses 21.13.3.1 and

21.13.3.2.

SA3.7 Wit

obvious from examination of circuit diagram(s) that the control operates wholly indepe
appliance protective control(s) and therefore is incapable of adversely affecting their operatio
SA4 Resistance to Electromagnetic Phenomena (Immunity)

SA4.1 Thelappliance protective control functions shall remain operable when/subjected to
radiated emipsions from integral communication circuitry of the smart enabled control or a
thereof.

SA4.2 Compliance with Clause SA4.1 is determined using the ¢communication circuit sourg

to its maximyim factory setting(s) in addition to any intermediate/sé€ttings that are determine

risk to the ad
tested in ac

ceptable operation of the protective control function. The protective control fun
ordance with the Electromagnetic compatibility’ (EMC) requirements — immu

CAN/CSA-E$0730-1 and UL 60730-1, as appropriate.

SA4.3  With
accessory(ie
compatibility
necessary to

SA5 Marki

respect to Clause SA4.2, if it is_determined that the source within the ap

quired if it is
ndent of the
n.

conducted or
ny accessory

e(s) adjusted
| to present a
ction shall be
nity testing of

pliance or its

5) produces emissions addressed by the standard test conditions for the Eléctromagnetic

(EMC) requirements — immunityytesting of CAN/CSA-E60730-1 and UL 607
repeat the tests.

ng and Instructions

SA5.1 Acc

ssory devices shallkbe marked with the manufacturer’s name (or symbol), a p

number, and| electrical ratings,-Literature packaged with the accessory shall identify, the ap
which it is infended to betwsed. Additional literature or markings shall be required, as appr
CAN/CSA-E0730-1 and"UL 60730-1 or CAN/CSA-C22.2 No. 60950-1 and UL 60950-1 or C

BO-1, it is not

art or catalog
pliance(s) for
bpriate, when
SA C22.2 No.

62368-1 and|UL 623681 requirements are applied.

SA5.2 With respect to Clause SA5.1, accessories not affecting compliance of the a
Functional St fpfy Clause SA3 need not idpntify the intended applianr‘p(q)

pbpliance with

SA5.3 With respect to Clause SA5.1, battery operated devices can be marked with information
identifying the appropriate battery(ies) in lieu of electrical ratings.

SA5.4 All electrical and communication cable connections shall be identified for their purpose.

SA5.5 Literature packaged with the appliance shall identify the intended accessory device(s). A specific
part or catalog number is not required if the manufacturer identifies a “family” of devices and limits the
identification of devices within that family to those which are investigated in combination with the
appliance.

SA5.6 With respect to Clause SA5.5, accessories not affecting compliance of the appliance with
Functional Safety, Clause SA3, need not be identified.
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SA5.7 The manual means of actuating delayed or remote operation of the appliance shall be clearly
indicated via marking adjacent to the user actuator. See Clause SA2.6.3.

SA5.8 User instructions provided with the appliance shall identify accessories, their method of
connection, operation, and any precautions to be taken in their use. The means to enable delayed or
remote operation shall be identified, including an illustration depicting the location of the actuating means
with information on how to enable or disable the function.
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