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This new edition of ANSI/UL 749 is being issued to incorporate several substantive changes.
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Preface

This is the harmonized CSA Group and UL Standard for Household Dishwashers. It is the eighth edition
of CSA C22.2 No. 167 and the eleventh edition of UL 749. This edition of CSA C22.2 No. 167 supersedes
the previous edition published in 2017. This edition of UL 749 supersedes the previous edition published
in 2017.

The major differences between this edition and the previous edition include the revision of thermocouples
requirements, the revision of switch requirements, the revision of control requirements, the revision of
flammability requirements for functional parts in Table 10, the revisions to smart-enabled dishwasher
requirements, the revision of heating elements requirements, the addition of the dishwasher controls

washing test,

he addition of the resistance to n\/nr\lnlfqgn testthe addition-of the dishwasher |ampho|der

endurance te
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ed standard was prepared by CSA Group and Underwriters Laboratories Ing

d support of the Harmonization Committee for Household Dishwashers and t
ance Manufactures (AHAM) are gratefully acknowledged:

is considered suitable for use for conformity assessment within the stated

was reviewed by the CSA Subcommittee on Household Dishwashers, under
Requirements for Electrical Safety, and has been formally approved by the (
has been approved by the Américan National Standards Institute (ANSI) as
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f Standard
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Level of harqmnization

This standard is published as an identical standard for CSA Group and UL.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations. Presentation is word for word
except for editorial changes.

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
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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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Household dishwashers

1 Scope

1.1 This standard applies to electric household dishwashers intended to be used in nonhazardous
locations in accordance with the Canadian Electrical Code (CEC), Part I, C22.1, General Requirements —
Canadian Electrical Code (CEC), Part Il, C22.2, and the National Electrical Code (NEC), NFPA 70, on
circuits having a nominal voltage not exceeding 250 V.

1.2 This standard applies to both cord-connected appliances and permanently-connected appliances.

1.3 This Standatd nppliae o smart-enabled household dishwashers that are intended-to receive and
respond to cpmmunication signals or data relating to power billing rate or demafd|response, or
communicatioh signals from a remote user interface such as a smart phone or computer.'Sge Supplement
SB.

1.4 This stangard applies to household dishwashers generating ozone dufing normal gperation. See
Supplement SC.

1.5 This stan@lard does not apply to commercial appliances. Commercial appliances are ¢overed under
the scope of the Standard for Commercial Dishwashing Machines;~ESA C22.2 No. 168, of the Standard
for Commercial Dishwashers, UL 921.

2 Reference |Publications

2.1 Where reference is made to any Standards, such reference shall be considered to refer to the latest
editions and rgvisions thereto available at the time-of printing, unless otherwise specified.

CSA Group Standards

B64 Series-11
Backflow preventers and vacuum breakers

B64.1.1-11
Atmospheric YVacuum Breakérs (AVB)

C22.1-18
Canadian Eleg¢trical Code, Part |

C22.2 No. 0-10.(R2015)
General Requirements — Canadian Electrical Code (CEC]J, Part 1T

C22.2 No. 0.1-M1985 (R2013)
General Requirements for Double-Insulated Equipment

C22.2 No. 0.2-93 (R2008)
Insulation Coordination

C22.2 No. 0.3-09 (R2014)
Test Methods For Electrical Wires and Cables
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C22.2 No. 21;
Cord Sets angl Power Supply Cords

€22.2 No. 241
Temperature-
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1

C22.2 No. 0.8-12
Safety Functions Incorporating Electronic Technology

C22.2 No. 0.1

5-15

Adhesive Labels

CAN/CSA-C22.2 No. 0.17-00 (R2013)

Evaluation of

C22.2 No. 8-1
Electromagne

C22.2 No. 14

Properties of Polymeric Materials

3
tic Interference (EMI) Filters

Cis)

Industrial Con

CAN/CSA-C2
Metallic Outle

C22.2 No. 18
Nonmetallic G

CAN/CSA-C2
Conduit, Tubi

CAN/CSA-C2
Positioning De

Thermoset-In{

C22.2 No. 39
Fuseholder A

C22.2 No. 421

LIE=4

trol Equipment

p.2 No. 18.1-13
t Boxes

2-06 (R2011)
utlet Boxes

P.2 No. 18.3-12
ng, and Cable Fittings

p.2 No. 18.5-13
bvices

14

15
ndicating and -Regulating-Equipment

14
bulated Wires and Gables

13
bsemblies

10(R2015)

General Use

Receptacles, Attachment Plugs, and Similar Wiring Devices

CAN/CSA-C22.2 No. 42.1-13
Cover Plates for Flush-Mounted Wiring Device

C22.2 No. 43-08 (R2013)

Lampholders

C22.2 No. 49-14
Flexible Cords and Cables

C22.2 No. 55-15
Special Use Switches
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CAN/CSA-C22.2 No. 65-13
Wire Connectors

C22.2 No. 66.2-06 (R2011)
Low Voltage Transformers — Part 2: General Purpose Transformers

C22.2 No. 66.3-06 (R2011)
Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

C22.2 No. 72-10 (R2014)
Heater Elements

CAN/CSA-C22-2-No—F4-96R26+5}
Equipment for Use with Electric Discharge Lamps

C22.2 No. 75114
Thermoplastid-Insulated Wires and Cables

C22.2 No. 77{14
Motors with Inherent Overheating Protection

C22.2 No. 100-14
Motors and Generators

C22.2 No. 107.1-01 (R2011)
General Use Power Supplies

CAN/CSA-C22.2 No. 108-14
Liquid Pumps

C22.2 No. 111-10 (R2015)
General-Use Bnap Switches

C22.2 No. 127-09 (R2014)
Equipment and Lead Wires

C22.2 No. 139-13
Electrically Operated Valves

C22.2 No. 144-M91R2011)
Ground Fault |Cirouit Interrupters

C22.2 No. 153-14
Electrical Quick-Connect Terminals

C22.2 No. 156-M1987 (R2013)
Solid-State Speed Controls

C22.2 No. 158-10
Terminal Blocks

C22.2 No. 168-16
Commercial Dishwashers
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C22.2 No. 177-13
Clock-Operated Switches

C22.2 No. 182.3-M1987 (R2014)
Special Use Attachment Plugs, Receptacles, and Connectors

C22.2 No. 188-13

Splicing Wire

Connectors

C22.2 No. 190-14
Capacitors for Power Factor Correction

C22.2 No. 19

AMAQQD [(MNAaN4 D\

PVC Insulatin

CAN/CSA-C2
Extruded Insu

CAN/CSA C2
Coated Electr

WIToOJ (11U TY)

g Tape

P.2 No. 198.1-06 (R2015)
ating Tubing

P.2 No. 198.3-05 (R2014)
cal Sleeving

C22.2 No. 210-15

Appliance Wil

CAN/CSA-C2

ing Material Products

.2 No. 223-M91 (R2013)

Power Suppli

s with Extra-Low-Voltage Class 2 Outputs

C22.2 No. 23%-04 (R2013)
Supplementary Protectors

C22.2 No. 248.1-11
Low-Voltage kuses - Part 1: General Reguirements

C22.2 No. 25
Portable Lum

C22.2 No. 241
Insulated Mull

CAN/CSA-C2

4-14
naires

59-08 (R2013)
i-pole Splicing Wire Connectors

P.2 NO: 4248.1-07 (R2012)

Fuseholders -

Rart 1: General Requirements

CAN/CSA-C22.2 No. 61058-1-09 (R2014)
Switches for Appliances - Part 1: General Requirements

CAN/CSA-C22.2 No. 60950-1-07 (R2012)
Information Technology Equipment - Safety - Part 1: General Requirements

CAN/CSA-E730-2-6-94 (R2013)
Automatic Electrical Controls for Household and Similar Use — Part 2: Particular Requirements for
Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements
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CAN/CSA-E730-2-7-94 (R2013)
Automatic Electrical Controls for Household and Similar Use — Part 2: Particular Requirements for Timers
and Time Switches

CAN/CSA-E60384-14-14
Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification- Fixed Capacitors for
Electromagnetic Interference Suppression and Connection to the Supply Mains

CAN/CSA-E60730-1-13
Automatic Electrical Controls for Household and Similar Use — Part 1: General Requirements

CAN/CSA-E60730-2-8-01 (R2011)
Automatic ElgetrfeatGottrols—fo - 5
Electrically Operated Water Valves, Including Mechanical Requirements

squirements for

CAN/CSA-E6(730-2-9-15
Automatic Elactrical Controls for Household and Similar Use — Part 2-9: Patticular Requirements for
Temperature Sensing Controls

UL Standards$

UL 20
General-Use Bnap Switches

UL 44
Thermoset-Insulated Wires and Cables

UL 62
Flexible Cord$ and Cables

UL 66
Fixture Wire

UL 83
Thermoplastid-Insulated Wires(ahd Cables

UL 94
Test for Flammmability ofPlastic Materials for Parts in Devices and Appliances

UL 101
Leakage Current For Appliances

UL 157
Gaskets and Seals

UL 224
Extruded Insulating Tubing

UL 244A
Solid-State Controls for Appliances

UL 248-1
Low-Voltage Fuses — Part 1: General Requirements
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UL 310
Electrical Quick-Connect Terminals

UL 355
Cord Reels

UL 429
Electrically Operated Valves

UL 486A-486B
Wire Connectors

UL 486C

Splicing Wire |Connectors

UL 486E
Equipment Wiring Terminals For Use With Aluminum And/Or Copper Conductoks

UL 496
Lampholders

UL 498
Attachment Plugs and Receptacles

UL 508
Industrial Conftrol Equipment

UL 510
Polyvinyl Chigride, Polyethylene and Rubber Insulating Tape

UL 510A
Component Thpes

UL 514A
Metallic Outle} Boxes

UL 514B
Conduit, Tubipg, and Cable Fittings

UL 514C
Nonmetallic Qutlet Boxes, Flush-Device Boxes, and Covers

UL 514D
Cover Plates for Flush-Mounted Wiring Devices

UL 635
Insulating Bushings

UL 723
Tests for Surface Burning Characteristics of Building Materials

UL 746A
Polymeric Materials — Short Term Property Evaluations
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UL 746B
Polymeric Materials - Long Term Property Evaluations

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746E
Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fiber, and Materials
Used in Printed Wiring Boards

UL 758
Appliance Wiring Material

UL 778
Motor-Operate¢d Water Pumps

UL 810
Capacitors

UL 817
Cord Sets andl Power-Supply Cords

UL 840
Insulation Cogrdination Including Clearances and Creepage Distances for Electrical Equipnent

UL 873
Temperature-|ndicating and -Regulating Equipment

UL 906
Outline for Sdlenoids

UL 917
Clock-Operatéd Switches

UL 921
Commercial Dishwashers

UL 935
Fluorescent-Lamp Ballasts

UL 943
Ground Fault Circuit Interrupters

UL 969
Marking and Labeling Systems

UL 991
Tests for Safety-Related Controls Employing Solid-State Devices

UL 1004-1
Rotating Electrical Machines — General Requirements
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UL 1004-2
Impedance Protected Motors

UL 1004-3
Thermally Protected Motors

UL 1004-7
Electronically Protected Motors

UL 1012
Power Units Other Than Class 2

UL 1029

High-IntensitytDischarge Lamp Ballast

UL 1030
Sheathed Heating Elements

UL 1053
Ground Fault|{Sensing and Relaying Equipment

UL 1054
Special-Use §witches

UL 1059
Terminal Blocks

UL 1077
Supplementary Protectors for Use in Electrical Equipment

UL 1097
Double Insulafion Systems for Use in Electrical Equipment

UL 1283
Electromagnetic Interference Filters

UL 1310
Class 2 Power Units

UL 1332
Organic Coatings)for Steel Enclosures for Outdoor Use Electrical Equipment

UL 1434
Thermistor-Type Devices

UL 1439
Tests for Sharpness of Edges on Equipment

UL 1441
Coated Electrical Sleeving

UL 1565
Positioning Devices
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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
Component Connectors For Use In Data, Signal, Control And Power Applications

UL 1998
Software in Pfogrammable Components

UL 2459
Insulated Multi-Pole Splicing Wire Connectors

UL 2557
Outline for Me@mbrane Switches

UL 4248-1
Fuseholders + Part 1. General Requirements

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
Light Emitting| Diode (LED) Equipment-For'Use In Lighting Products

UL 60065
Audio, Video and Similar Electfonic Apparatus — Safety Requirements

UL 60335-1
Safety of Household and-Similar Electrical Appliances, Part 1: General Requirements

UL 60384-14
Fixed Capacitprs for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed|Capacitors for
Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 60691
Thermal-Links — Requirements and Application Guide

UL 60730-1
Automatic Electrical Controls — Part 1: General Requirements

UL 60730-2-6
Automatic Electrical Controls — Part 2-6: Particular Requirements for Automatic Electrical Pressure
Sensing Controls Including Mechanical Requirements
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‘Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated
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UL 60730-2-7
Automatic Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for Timers
and Time Switches

UL 60730-2-8
Automatic Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for
Electrically Operated Water Valves, Including Mechanical Requirements

UL 60730-2-9
Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing Controls

UL 60730-2-16A
Automatic El f
Automatic Elg

UL 60730-2-1B
Automatic Elgctrical Controls for Household and Similar Use; Part 2: Particular Requirements for
Automatic Electrical Water and Air Flow Sensing Controls, Including Mechanical Requirements

UL 60950-1
Information Technology Equipment — Safety — Part 1: General Requirements

UL 61058-1
Switches for Appliances — Part 1: General Requirements

AHAM (Assogiation of Home Appliance Manufacturers) Standards

AHAM DW-1
Dishwashers

ASSE (American Society of Sanitary Engineering) Standards

ASSE 1001
Performance Requirements for Atmospheric Type Vacuum Breakers

ASTM (American Society for Testing and Materials) Standards

ASTM D638
Standard Test Method for Tensile Properties of Plastics

ASTM D1822
Standard Test Method for Tensile-Impact Energy to Break Plastics and Electrical Insulating Materials

ASTM E162
Standard Tests Method for Surface Flammability, of Materials, Using a Radiant Heat Energy Source
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ASTM E230/E230M
Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized
Thermocouples

ASTM G30-97 (2009)
Standard Practice for Making and Using U-Bend Stress-Corrosion Test Specimens

ASTM G36

Standard Practice for Evaluating Stress-Corrosion-Cracking Resistance of Metals and Alloys in a Boiling
Magnesium Chloride Solution

IEC (Internati

onal Electrotechnical Commission) Standards

IEC 60127-1-(*)6

Miniature fuse

IEC 60695-2-
Fire Hazard T
Method for Ern

IEC 60695-2-
Fire Hazard T
Method for M

IEC 60695-2-
Fire Hazard 1
Method for M:

IEC 60695-11
Fire hazard te

IEC 61000-4-
Electromagne
discharge imn

IEC 61000-4-
Electromagng
radio-frequend

IEC 61000-4-

s — Part 1: Definitions for miniature fuses and general requirements foriminia

1
esting — Part 2-11: Glowing/Hot-Wire Based Test Methods — Glow-Wire Fla
d-Products

2
esting — Part 2-12: Glowing/Hot-Wire Based Test Methods — Glow-Wire Fla
hterials

3
[esting — Part 2-13: Glowing/Hot-Wire Based Test Methods — Glow-Wire I{
hterials

-10:2013
sting — Part 11-10: Test flames. =50 W horizontal and vertical flame test me

P-08
tic compatibility (EMC) = Part 4-2: Testing and measurement techniques
nunity test

B-06
tic compatibility (EMC) — Part 4-3: Testing and measurement technique
by, electromagnetic field immunity test

r'12

ture fuse-links

mmability Test

mmability Test

gnitability Test

thods

— Electrostatic

5 — Radiated,

Electromagne]

tic.compatibility (EMC) — Part 4-4: Testing and measurement techniques —

Electrical fast

transient/burst immunity test

IEC 61000-4-5-14
Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge immunity

test

IEC 61000-4-6-13
Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immunity to
conducted disturbances, induced by radio-frequency fields
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IEC 61000-4-11-04

Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques — Voltage dips,

short interruptions and voltage variations immunity tests

IEC 61000-4-13-02

Electromagnetic compatibility (EMC) — Part 4-13: Testing and measurement techniques — Harmonics and

interharmonics including mains signalling at a.c. power port, low frequency immunity tests
NFPA (National Fire Protection Association) Standards

NFPA 70
National Electrical Code

3 DefinitionJ

3.1 For the p|
”dishwasher”

urposes of this standard, where practical, the term “appliance” has_been u
pr “machine.”

3.2 The definjtions in Clauses 3.3 — 3.32 apply in this standard.

3.3 APPLIAN
after the appli
operating cycl

CE, AUTOMATIC — An appliance equipped with a timer switch or an equivale
hnce has been energized, governs the sequence and duration of the various
e, including its termination.

sed instead of

nt control that,
portions of the

3.4 APPLIANECE, BUILT-IN — An appliance that is constructed to be permanently installed |n a cabinet or
wall.
3.5 APPLIANCE, CORD-CONNECTED - An appliance that is connected to the electrical supply by a

power-supply [cord terminating in an attachment-plug of configuration 5-15P or 5-20P.
3.6 APPLIANCE, PERMANENTLY CONNECTED - An appliance that is connected to
supply by means other than a supply gotd and an attachment plug.

3.7 BARRIEH
or for the isold

enclosure and as a functional_part.

— A partition for the insulation or isolation of electric circuits, for the isolation ¢
tion of moving parts or hot surfaces. In this respect, a barrier may serve as @ portion of an

the electrical

f electric arcs,

3.8 CIRCUIT/| LINE-VOLTAGE — A circuit having characteristics in excess of those of |a low-voltage
circuit.

3.9 CIRCUIT) BOW-VOLTAGE - A circuit having limited voltage and energy capacity siipplied by the
following:

a) A primary battery having an output voltage of 30 V or less;
b) A Class 2 transformer; or

c) A Class 2 power supply.

Note: 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.
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3.10 CONTROL, OPERATING — Control, the operation of which starts or regulates the a
normal operation.

ppliance during

3.11 CONTROL, PROTECTIVE — Control, the operation of which is intended to prevent the risk of electric

shock, fire, or injury to persons during 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.

3.12 CURRENT-CARRYING PARTS - Parts carrying current during normal or abnorm
line-voltage circuits.

Note: Ytith—respect—to—Separatiomof—€ircuits;—Ctause—21:3;this—termrefers—to—parts—imboth
line-voltage circuits.
3.13 ELECTRICAL CONNECTION — The physical interface between two points in.a circuit

terminals, pin|terminals, micro switch contacts, relay contacts, timer contacts,, ¢rimped co
connections that are welded or soldered.

3.14 ENCLO$URE — A material used to:

a) Lin

electric shock or injury to persons; and

b) Re
produ

tard propagation of flame initiated by electrical disturbances that might occu
Ct.

3.15 FIELD V|
is provided a
factory-assem
means of mak

5 part of the appliance and is previded with a means of making the con
bled to the wire is not considefed a field wiring terminal. The following ar
ing wiring connections:

a) A pressure wire connector;
b) Soldering lugs;
c) A goldered loap)or
d) A ¢rimped-eyelet.

3.16 FLAME

hit accessibility of all or any parts of the product that might otherwise presen

VIRING TERMINAL — A terminal to. which a wire can be connected in the fie

CYLINDER — A projection of a vertical cylinder having a diameter of 20 mm g

al operation in
low-voltage and
such as spade
mnections, and
a risk of
within the

Id. A wire that
Iection that is
examples of

nd a height of

50 mm, placed above the center of the connection zone(s) and on top of any polymeric
supporting current-carrying electrical connections as shown in Figure 13.

3.17 HEATER ASSEMBLY — An assembly of:
a) A heating element;
b) Electrical insulation (e.g., refractory, mica, magnesium oxide); and

c) A frame or housing (e.g., a metal sheath or the like) that holds the assembly to
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3.18 HEATING ELEMENT — The actual electrical conducting medium that is intended to be heated by an
electric current.

3.19 LOCATION, PROTECTED - An outdoor location that is partially protected from the effects of
weathering by installation in a cabinet or wall or by the use of a roof, canopy, marquee, or similar
protective structure.

3.20 LOCATION, OUTDOOR - An area that is open and subjected to the full effects of weathering. A
dishwasher intended for installation in a protected location shall comply with the requirements for

dishwashers intended for installation outdoors.

3.21 LOW-POWER CIRCUIT - Circuits where the power available is limited to 15 watts.

3.22 MEMBR|
of, a flexible ¢

3.23 NORMA
load of norma

3.24 PART, [
knob or lever

3.25 PART, H
result in a risk

3.26 POWER
into the washi

3.27 RISK Of

exist if under
earth ground

c) 60

d) 24
duty d

ANE SWITCH — A momentary switching device in which at least one contact
ubstrate.

| CYCLE — The cycle type recommended by the manufacturer foricompletely
ly soiled dishes, including the power-dry feature.

ECORATIVE — A part used for no other function except‘appearance. A pol
may be considered a decorative part.

UNCTIONAL — A part used in such a way that déterioration or breakage of
of fire, electric shock, or injury to persons.

hg compartment for the purpose of improving the drying performance of the
F ELECTRIC SHOCK - For indoor-use appliances, a risk of electric shock is
normal conditions and single cemponent fault conditions the potential betweg]
br any other simultaneously aceessible part is more than:
V rms;

4V peak;

V dc continuous; or

8 V peak/for DC interrupted at a rate of 200 Hz or less with approximately 5
ycle.

s on, or made

washing a full

ymeric control

he part would

-DRY FEATURE — That function in a cycle-itwhich electrically generated heat is introduced

appliance.

considered to
n the part and

0 percent

For outdoor use appliances, or appliances used in a protected location, 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:

a) 15V rms;

b) 21.2 Vac peak; or

¢) 30 V continuous dc.

Note: Either a low-voltage circuit or the secondary circuit of a Class 2 circuit do not involve a risk of electric
shock.
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3.28 RISK OF FIRE — 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 within 5

seconds.

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

3.29 TEMPERATURE-LIMITING DEVICE - A device that:

a) Functions only under conditions that produce abnormal temperatures; and

b) Is not intended to function during normal operation of the appliance.

3.30 TEMPE

H ool
CVILD iat.

3.31 TEMPEF
a) Rs

b) Lin
applia

3.32 WITHIN
as shown in H

4 General Requirements

4.1 The valu
information py

4.2 In Canadg, general requirements applicable to this standard are given in CAN/CSA-C

5 General Cq
5.1 Voltage 3

5.1.1 Unless

gulates temperature; and

nctions during normal operation of the appliance.

gulate the temperature under normal conditions of use; and

hit abnormal temperatures that might result from éenditions of abnormal ope
nce.

3MM — Falling within the dotted boundary~formed by the cylinder with hemis
igure 12.

rposes only.

pnditions for the Tests
nd frequency

otherwise specified in the requirements, all tests shall be conducted with

RATURE-REGULATING AND -LIMITING DEVICE, COMBINED.< A device that functions to:

ation of the

pherical ends,

bs given in Sl (metric) units-shall be normative. Any other values given shall be for

p2.2 No. 0.

the appliance

connected to

b '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

¢) The maximum rated voltage of the appliance for an appliance rated other than as specified

in (a)
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5.1.2 The test voltage (V;) used during the heating tests of Clause 12 and the abnormal operation tests
of Clause 17 shall be adjusted so that the calculated (see formula below) heating circuit input (W;) is
achieved during the heated wash cycle of the appliance. This compensates for heating elements with

inputs at Vg (see Clause 5.1.1) that are different than their rated (marked) inputs.

Wt = Wm(Vs/Vm)2

where
W; = the calculated heating circuit input, W

W,, = the heating element rated (marked) input, W

Vs = the supply circuit voltage specified in Clause 5.1.1
V,, = the heating element rated (marked) input, V

5.1.3 If it is n¢cessary to increase the heater test voltage as specified in Clause 5.1.2 thro
circuit, the regt of the appliance shall be supplied at the voltage specifiedhin Clause 5.1.1.

5.1.4 If an appliance is rated for more than one frequency, testing\shall be conducted at
that would redult in the highest temperature condition.

5.2 Cheesecloth for heating and abnormal tests

5.2.1 Wheneyer cheesecloth is required for a testlin this standard, the cloth shall
cheesecloth njeasuring approximately 34 g/m? (Ibs-/ft2) with a thread count in the range of
12 threads/cn.

5.3 Test temperature

5.3.1 The tesfs shall be conducted in(a draft-free location and, unless otherwise specified,
temperature i the range of 10 — 40°C (50 — 104°F).

5.4 Thermocpuples

gh a separate

the frequency

be bleached
10-13x9 -

at an ambient

5.4.1 Thermofouples shall'consist of wires not larger than 24 AWG (0.21 mm?3). The thermocouple wire

shall conform| with thé)requirements for special thermocouples as specified in the Init
Tolerances fof Thermocouples table in ASTM E230/E230M.

uL . Licensee=Guangdong Provinicial Academy of Standardization 5944055
Provided by IHS Markit under license with UL Not for Resale, 2019/1/30 07:17:54
No reproduction or networking permitted without license from IHS

al Calibration


https://ulnorm.com/api/?name=UL 749 2018.pdf

uL

26

CSA-C22.2 NO. 167-18 ¢ UL 749

NOVEMBER 30, 2018

5.5 Dishwashing detergent

5.5.1 If a dishwashing detergent is required for a test in this standard, it shall:

a) Have the following formula by mass:

or

Sodium carbonate 40%
Sodium tripolyphosphate 25%
Sodium sulfate 15%
Water 10%
Sodium silicate solids 8%
Nonionic surfactant (low-foaming 1%
aAlLUTTUT dTRUAYIALT)

Sodium dichloroisocyanurate 1%

b) Bel a powdered dishwashing detergent as specified in AHAM DW-1y or any oth

dishw
5.6 Rinse ag

5.6.1 If arins
manufacturer.

hshing detergent having similar properties.
pnt

b agent is required for a test in this standard, it shall'be a rinse agent recomn

5.7 Place setting

5.7.1 If a test
of dishes and

load or a place setting is required fora test in this standard, the place settin
cutlery as specified in AHAM DW-1.

5.8 High-sudsing detergent

5.8.1 If a hig
available liqui

h-sudsing detergent is required for a test in this standard, it shall be any
I handwashing dish soap.

5.9 Water temperature

5.9.1 If a tesfl in this standard requires that an appliance be connected to a water supply
shall be conng¢cted to.a’hot-water supply with a nominal water temperature of 60 £2°C (140 £3.6°F).

5.9.2 For an

bppliance with a water-heating feature intended to be connected to a cold-w

br powdered

nended by the

g shall consist

commercially

an appliance

ater supply in

accordance with the Installation instructions of Clause 8.3.5, testing shall be repeated wiih
connected to a cold-water supply with a nominal temperature of 15 +5°C (59 +9°F), unless the water
temperature does not affect the test results.

the appliance

5.9.3 For an appliance with a water-heating feature intended to be connected to a hot-water supply in
accordance with the installation instructions of Clause 8.3.5, testing shall be repeated with the appliance
connected to a hot-water supply with a nominal temperature of 50 +2°C (122 £3.6°F), unless the water
temperature does not affect the test results.

6 Classificat

ion

6.1 Appliances shall be grounded or double-insulated with respect to electric shock.
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6.2 Appliances shall have the appropriate degree of protection against ingress of water that might
introduce a risk of fire or electric shock (see Clause 15.5).

7 Marking
Advisory Note: In Canada, there are two official languages, English and French. Annex A provides

French translations of the markings specified in this standard. Markings required by this standard may
have to be provided in other languages to conform with the language requirements of the country where

the product is

7.1 General

7.1.1 A markias

stamped, or e
secured by aq
labels will be

7.1.2 After bq
removal from
removal from

a) Ds

b) req
metal

c) be

7.1.3 Three s
in the applicat
1+3.6°F). with 3
representative
would attain d

7.1.4 A marki

7.1.5 A cautidg

to be used.

ched metal that is permanently secured or indelibly stamped on a pressure:
lhesive. Adhesive labels shall comply with CSA C22.2 No. 0.15 and. UL 9§

bxposed to detergents or rinse agents, they shall also comply with Clauses 7
ing conditioned as described in Clause 7.1.3, an adhesive label, immedi
each test medium, and after being exposed to room temperature for 24 h
pach medium, shall:

monstrate good adhesion and not have curled edges;

ist defacement or removal, as demonstrated by scraping across the test par
blade 0.81 mm (0.03 in) thick held at right angles to the test panel; and

legible and resist defacement when rubbed with thumb or finger pressure.
amples of the label specified in Clause 7.1.2 shall be applied to test surfacq
on and shall be conditioned for24 h in a controlled atmosphere maintained at
L 50 £5 percent relative humidity. The samples shall then be immersed for 48

of the solution used during a normal cycle, maintained at the temperatur
uring a normal cycle, but-not less than 23 £2°C (73.4 £3.6°F).

hg on a readily removable part shall not be acceptable.

quires\the use of a tool for removal;

nary marking that is required to be permanent shall be located on a part tha:

saint-stencilled,
sensitive label

9. If adhesive
1.2 and 7.1.3.

htely following
ours following

el with a flat

s as intended
23 +2°C (73.4
h in a solution
e the solution

nnot be removed without impairing the operation of the appliance; or

¢) is not removed during routine servicing of the appliance.

7.1.6 A cautionary marking may be located on a front panel that is removed for routine servicing, if a tool

is required to
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7.1.7 A cautionary marking intended to instruct the operator shall be legible and visible by the operator
during the normal operation of the appliance. A marking giving servicing instructions shall be legible and
visible when such servicing is being performed.

7.1.8 A cautionary marking shall be prefixed by the word “"CAUTION”, "WARNING”, or "DANGER” in
letters not less than 3.2 mm (0.13 in) high. The remaining letters of such a marking shall not be less than

1.6 mm (0.06

in) high.

7.2 Appliance markings

7.2.1 An appliance shall be rated in V and Hz.
7.2.2 A perm IIUIIt:y UUIIIIUUtUd G'J'J:ICLI 1o Ul A \JUId UUIIIIU\/tUd UIIdUIUUUIItUI G'J'J:Ial LAYA>Z | Vlng a motor
load:
a) of P3 W (output) or less shall have a single current rating in A. For an.appliance with a full-
load gower factor of 0.80 or more, the rating may be in W or kW; or

=h

b) o

7.2.3 If an af
appliance is ¢
simultaneousl

more than 93 W shall have the following ratings clearly identified:

1) The current rating of the motor in A; and

2) The rating of the total load other than the metor load (heater load, light
the like) in A, or in W or kW.

pliance is required to have a dual rating~in accordance with Clause 7.2.2
bntrolled so that the motor load and theJoad other than the motor load are ne
, the appliance may also be marked-to indicate the maximum load that will

ng load, and

b), and if the

ver connected

be connected

at one time.

7.2.4 A portable appliance shall be ratedin-A. For an appliance with a full-load power fagtor of 0.80 or

more, the rating may be in W or kW.
7.2.5 Applianges having field witing. terminals shall be marked with one of the following:

a) “U
wire;

e copper condugtors only”, if the terminal is acceptable only for connection o copper

n to

b) “Use aluminum conductors only”, if the terminal is acceptable only for connectid
alumirl\um 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 or copper-clad aluminum conductors”, if the terminal is acceptable only for
connection to either copper or copper-clad aluminum wire.
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7.2.6 An appliance requiring the use of supply conductors rated above 60°C (140°F) shall be marked with
the following statement, or the equivalent, at or near the point where the supply connections are to be
made and located so that it will be readily visible during and after installation:

“USE SUPPLY CONDUCTORS RATED FOR AT LEAST _____ °C (___°F).”

7.2.7 The marking specified in Clause 7.2.6 shall include both °C and °F. The temperature rating of the
conductors required by the heating test (see Clause 12) shall be placed in the marking.

7.2.8 An appliance that will not start and operate normally when connected to a circuit protected by a 15
A fuse of other than the time-delay type, but that will start and operate normally when connected to a
circuit protected by a time-delay fuse (see Clause 10.2), shall be plainly and permanently marked, in a
location that i$ visible during installation and inspection, with the following or the equivalent:

”

-}

“If cgnnected to a circuit protected by fuses, use time-delay fuses with this)appliahce.

Note: A portable appliance is limited to 1500 W and a 15 A circuit. See Clause 11.4.

7.2.9 A heating element rated more than 1 A and intended to be replaceable in the field shall be marked
with:

a) its|rating in V.and A orin V and W;
b) thg manufacturer’s part number; or

c) an|equivalent means of identification.

7.2.10 The m
heating elemg

7.211 If an 4
Clauses 25.1.

“WARNING: (
only during s

7.212 Them

arking specified in Clause 7.2.9 shall withstand the environmental condition
nt is subjected.

ppliance employs a non-current-carrying metal part that is not grounded &
b and 25.5, the appliance’shall be permanently marked with the following or

ertain internal pdrts-are intentionally not grounded and may present a risk of

energized: (list of ungrounded parts).”

hrking-specified in Clause 7.2.11 shall be located close to each ungrounded p

5 to which the

s specified in
equivalent:

electric shock

brvicing. Serviée) Personnel — Do not contact the following parts while the¢ appliance is

art, and it shall

be readily visi

blenbefore or when the part becomes accessible for servicing.

7.2.13 If all approaches to ungrounded parts can be adequately covered by one marking, then only one
marking as specified in Clause 7.2.11, at the approach to the ungrounded parts, shall be required.

7.2.14 If the marking specified in Clause 7.2.11 is located on the ungrounded part, only one marking shall

be required.
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