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PREFACE

This is the harmonized CSA Group and UL standard for Commercial Dishwashers. It is the Third edition of
CSA/ANSI 783.21 « CSA C22.2 No. 168, and the Eighth edition of UL 921. This edition of CSA/ANSI
Z83.21 + CSA C22.2 No. 168 supersedes the previous editions published in 2005 and 2016. This edition of

UL 921 supersedes the previous edition published in 2016.

This harmonized Standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL).

This Standard is considered suitable for use for conformity assessment within the stated scope of the

Standard.

This standard was reviewed by the Joint Technical Subcommittee on Gas Food Service\Eq
the jurisdictign of the Z21/83 Technical Committee on Performance and Installation” of
Appliances and Related Accessories and the CSA Strategic Steering Committee on Fuels a

It has been f
Council.

This standard
under the juri
CSA Strategi
by the CSA Te

rmally approved by the Z21/83 Technical Committee and the Intérprovincial

was also reviewed by the CSA Subcommittee on Househald and Commercia
sdiction of the CSA Technical Committee on Consumér and Commercial Prg
Steering Committee on Requirements for ElectricalSafety, and has been forn
chnical Committee.

Application of Standard

Where refere
considered a

Note: Al
the resp

Level of Harn

nce is made to a specific number of Samples to be tested, the specified nu
Mminimum quantity.

though the intended primary application“of this standard is stated in its scope, it is important to n
onsibility of the users of the standard,to judge its suitability for their particular purpose.

honization

uipment under
Gas Burning
nd Appliances.
Gas Advisory

Dishwashers,
ducts and the
hally approved

mber is to be

bte that it remains

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

An identical standard 4s~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 ediforial ehanges.

Reasons for

Differences From IEC

This standard provides requirements for commercial dishwashers for use in accordance with the electrical
installation codes of Canada and the United States. This standard does not employ any IEC standard for
base requirements.

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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Commercial Dishwashers

1 Scope

1.1 This Standard covers commercial, freestanding, under-counter, and counter-insert dishwashers,
utensil-washers, and glass washers using water as the principal cleaning medium, hereafter referred to as
dishwashers. These dishwashers utilize steam, gas, or electric heaters for heating the water. Heated water
is provided to a dishwasher by means of steam, gas, or electric heating systems integral to the appliance,
or by means not integral to the dishwasher that is provided at the installation site.

1.2 This Stamdard—s ot mtended—tobeused—toevatuatethegas=fired-—water treatimg—portions of the
system that incorporate water containment vessels operating above atmospheric pressure.

For dishwashers that incorporate a gas-fired water heater with a pressurized water’contginment vessel
operating abpve atmospheric pressure, the water heater portion of the system is cqvered by the
requirements [of ANSI Z21.10.3/CSA 4.3.

1.3 This Stanhdard covers:

a) ele¢tric dishwashers rated 600 V or less, installed in accordance with the Canadian Electrical
Code (CEC), Part |, CSA C22.1, and the National Electrical Code (NEC), NFPA 70; and

b) the [gas-handling, gas-burning, and gas-control features of gas-fired dishwasherq having inputs
of 420[ MJ (400,000 Btu per hour or less, limitedto' 3.45 kPa (0.5 psig) inlet pressure, installed in
accordance with the National Fuel Gas Codey ANSI Z223.1/NFPA 54, the Internatipnal Fuel Gas
Code,|ICC IFGC, or the Natural Gas and RPropane Installation Code, CSA B149.1 for [use with:

1) natural gas;

2) manufactured gas;

3) mixed gas;

4) propane gas;

5) liquefiedipetroleum gases; or

6) LP gas-air mixtures.

1.4 These feguirements cover dishwashers intended for use in commercial establishments, such as
kitchens of restaurants and hospitals, where they are not intended to be accessible to the public.

2 General
2.1 Components

211 Except as indicated in Clauses 2.1.2, 2.1.3, and 2.1.4, a component of a product covered by this
standard shall:

a) comply with the requirements for that component as specified in this Standard;
b) be used in accordance with its rating(s) established for the intended conditions of use;

c) be used within its established use limitations or conditions of acceptability;
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d) additionally comply with the applicable requirements of this end product standard; and

€) not contain mercury, except when contained in lamps.

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

2.1.2 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;

b) is su

C) is s§
used W

2.1.3 Acom
Standard is ag

a) the ¢
or

b) the ¢

2.1.4 Compg
risk of electric

215 A com
ground-fault g

perseded by a requirement in this standard; or

parately investigated when forming part of another component, proyided the
ithin its established ratings and limitations.

ponent complying with a CSA or UL component standard other’than those s
ceptable if:

omponent also complies with the applicable component standard specified in

omponent standard:

1) is compatible with the ampacity and overcurrent protection requirements in
Electrical Code (CEC), Part | and National Electrical Code, where appropriate;

2) considers long-term thermal properties of polymeric insulating materials i
with the Standard for Polymeric Materials — Long Term Property Evaluations, U

3) any use limitations 6f jthe other component standard are identified and
accommodated in the end use application.

nents located iman EXTRA-LOW VOLTAGE CIRCUIT that are not relied upon
shock, fire, oninjury shall not require additional investigation.

ponent'that is also intended to perform other functions, such as over currg
ircuit=interruption, surge suppression, any other similar functions, or any

component is

ecified in this

his Standard;

the Canadian
n accordance
L 746B; and

appropriately

to reduce the

nt protection,
combination

thereof, shall

comply additionally with the requirements of the applicable CSA and UL stz

ndard (s) that

cover devices

a)notr

hat provide those Tunctions, uniess those otner tunctions are:

equired for the application; and

b) not identified as part of markings, instructions, or packaging for the appliance.

2.1.6 A component not anticipated by the requirements of this end product standard, not specifically
covered by the component standards specified in this Standard, and that involves a risk of fire, electric
shock, or injury to persons shall be additionally investigated in accordance with the applicable CSA and UL
standards, and shall comply with Clause 2.1.1 (b) — (e).

2.1.7 With respect to Clause 2.1.6, reference to construction and performance requirements in another
CSA and UL end product standard is suitable where that standard anticipates normal and abnormal use
conditions consistent with the application of commercial dishwashers.
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2.2 Units of measurement

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

2.3 Reference publications

2.3.1 Products covered by this standard shall comply with the reference installation codes and standards
noted in this clause. For undated references to standards, such reference shall be considered to refer to
the latest edition and all revisions to that edition up to the time when this standard was approved. For
dated references to standards, such reference shall be considered to refer to the dated edition and all
revisions published to that edition up to the time the standard was approved.

CSA Group S
CSA Compon

B149.1-15
Natural Gas 3

C22.1-18
Canadian Ele

CAN/CSA-C2
General requ

C22.2 No. 0.2
Insulation cod

C22.2 No. 0.8
Safety functio

C22.2 No. 0.1
Adhesive Lab

CAN/CSA-C2
Evaluation of

tandards

ent Acceptance Notice No. 5A

nd Propane Installation Code

ctrical Code (CEC), Part |

2.2 No. 0-10 (R2105)
rements — Canadian Electrical Code (CEC), Part Il

-16
rdination

-12 (R2016)
s incorporating electronic'technology

5-15
els

2.2 No. 0:47-00 (R2018)
properties of polymeric materials

C22.2 No. 5-1

6

Molded-case circuit breakers, molded-case switches and circuit-breaker enclosures

C22.2 No. 8-1

3

Electromagnetic interface (EMI) filters

C22.2 No. 14-

18

Industrial Control Equipment

C22.2 No. 21-

14

Cord sets and power-supply cords

CSA C22.2 No. 24-15
Temperature-indicating and regulating equipment
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C22.2 No. 38-18
Thermoset-insulated wires and cables

C22.2 No. 39-13 (R2017)

Fuseholder as.

semblies

C22.2 No. 42-10 (R2015)
General use receptacles, attachment plugs, and similar wiring devices

C22.2 No. 43-17

Lampholders

C22.2 No. 49-
Flexible cords

C22.2 No. 55-
Special use sy

C22.2 No. 65-
Wire connecta

C22.2 No. 66-
Low voltage tr

C22.2 No. 66-
Low voltage tr

C22.2 No. 66-
Low voltage tri

C22.2 No. 74-
Equipment fori

C22.2 No. 75-
Thermoplastid

C22.2 No. 77-
Motors with in

14
and cables

15
itches

18
rs

1 (R2015)
bnsformers - Part 1: General requirements

P (R2015)
hnsformers — Part 2: General purpose transformers

B (R2015)
bnsformers — Part 3: Class 2.and-Class 3 transformers

16
use with electric discharge lamps

17
Linsulated wires and cables

14
nerentoverheating protection

C22.2 No. 100-14
Motors and generators

C22.2 No. 127-18
Equipment and lead wires

C22.2 No. 144.1-16
Ground-fault circuit-interrupters

C22.2 No. 153-14
Electrical quick-connect terminals

C22.2 No. 156-M1987 (R2013)
Solid-state speed controls
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C22.2 No. 158-10 (R2014)
Terminal blocks

C22.2 No. 182.3-16
Special use attachment plugs, receptacles, and connectors

C22.2 No. 188-18
Splicing wire connectors

C22.2 No. 209-M1985 (R2013)
Thermal cut-offs

C22.2 No. 210-15
Appliance wirilng material products

C22.2 No. 23%-04 (R2017)
Supplementaty protectors

C22.2 No. 236-15
Heating and dooling equipment

C22.2 No. 248.1-11 (R2016)
Standard for [pw-voltage fuses — Part 1: General requirements

CAN/CSA C2p.2 No. 248.14-00 (R2015)
Standard for Ipw-voltage fuses — Part 14: Supplemental fuses

C22.2 No. 250.4-14
Portable lumipaires

C22.2 No. 2459-08 (R2017)
Insulated multi-pole splicing wire cennectors

C22.2 No. 4248.1-17
Fuseholders

CAN/CSA-C22.2 N0.:60335-2-34:17
Household and.similar electrical appliances — Safety — Part 2-34: Particular requirements for motor-
compressors

CAN/CSA-C22.2 No. 61058-1:17
Switches for appliances — Part 1: General requirements

CAN/CSA-E60730-1
Automatic electrical controls for household and similar use — Part 1: General requirements

CAN/CSA-E60730-2 Series of Standards
Automatic electrical controls for household and similar use — Part 2: Particular requirements

CAN/CSA-E60730-2-9:15
Automatic electrical controls for household and similar use — Part 2-9: Particular requirements for
temperature sensing controls
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CAN/CSA-C22.2 No. 60950-1-07 (R2016)
Electromagnetic interface (EMI) filters

ANSI Z221.20-2014/CAN/CSA 60730-2-5-14
Automatic electrical controls for household and similar use — Part 2: Particular requirements for automatic
electrical burner control systems

CSA/AM ANSI

Z21.15-2009/CSA 9.1-2009 (R2014)

Manually-Operated Gas Valves for Appliances Appliance Connector Valves, and Hose End Valves

CSA/AM ANSI

Z21.18-2007/CSA 6.3-2007 (R2017)

Gas Appliance Pressure Requlators

CSA/AM ANS
Automatic Elg
Automatic Bur

CSA/AM ANS
Automatic Val

CSA/AM ANS
Pilot Gas Filte

ANS| Z221.78-]
Combination g

UL* Standard

UL 44
Standard for T

UL 62
Standard for A

UL 66
Standard for R

UL 83

Z21.20-2014/CAN/CSA-C22.2 No. 60730-2-5-14
ctrical Controls for Household and Similar Use — Part 2: Particular, Req|

ner Ignition Systems and Components

Z21.21-2015/CSA 6.5-2015
es for Gas Appliances

Z21.35-2005/CSA 6.8-2005 (R2015)

S

P010/CSA 6.20-2010 (R2015)

as controls for gas appliances

hermoset-Insulated Wires:ahd Cables

exible Cords and-€ables

ixture Wire

virements for

Standard for

ires and Cables, Thermoplastic-Insulated

UL 244A

Standard for Solid-State Controls for Appliances

UL 248-1

Standard for Low-Voltage Fuses — Part 1: General Requirements

UL 248-14

Standard for Low-Voltage Fuses - Part 14: Supplemental Fuses

UL 310

Standard for Electrical Quick-Connect Terminals
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UL 353
Standard for Limit Controls

UL 372
Standard for Automatic Electrical Controls for Household and Similar Use — Part 2: Particular
Requirements for Burner Ignition Systems and Components

UL 429
Standard for Electrically Operated Valves

UL 486A-486B
Standard for Wire Connectors

UL 486C
Standard for $plicing Wire Connectors

UL 486E
Standard for Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors

UL 489
Standard for Molded-Case Circuit Breakers, Molded-Case Switchesand Circuit-Breaker Englosures

UL 489A
Standard for Circuit Breakers for Use in Communications Equipment

UL 496
Standard for Lampholders

UL 498
Standard for Attachment Plugs and Receptacles

UL 508
Standard for Industrial Control Equipment

UL 723
Standard for Test for Sdrface Burning Characteristics of Building Materials

UL 746A
Standard for Polymeric Materials — Short Term Property Evaluations

UL 746B
Standard for Polymeric Materials — Long Term Property Evaluations

UL 746C
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746E
Standard for Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and
Materials Used In Printed Wiring Boards

UL 758
Standard for Appliance Wiring Material
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UL 795
Standard for Commercial-Industrial Gas Heating Equipment

UL 796
Standard for Printed-Wiring Boards

UL 817
Standard for Cord Sets and Power-Supply Cords

UL 840
Standard for Insulation Coordination Including Clearances and Creepage Distances for Electrical
Equipment

UL 873
Standard for Temperature-indicating and -Regulating Equipment

UL 935
Standard for Hluorescent-Lamp Ballasts

UL 943
Standard for Ground-Fault Circuit-Interrupters

UL 969
Standard for Mlarking and Labeling Systems

UL 1004-1
Standard for Rotating Electrical Machines — General-Requirements

UL 1004-2
Standard for Impedance Protected Motors

UL 1004-3
Standard for Tihermally Protected\Motors

UL 1029
Standard for High-IntenSity-Discharge Lamp Ballast

UL 1059
Standard for Terminal Blocks

UL 1077
Standard for Supplementary Protectors for Use in Electrical Equipment

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

UL 1434
Standard for Thermistor-Type Devices

UL 1446
Standard for Systems of Insulating Materials — General
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UL 1557

Standard for Electrically Isolated Semiconductor Devices

UL 1577

Standard for Optical Isolators

UL 1977

Standard for Component Connectors for Use in Data, Signal, Control and Power Applications

UL 1995

Standard for Heating and Cooling Equipment

UL 2353
Standard for

UL 2459
Standard for

UL 4248-1
Standard for

UL 5085-1
Standard for |

UL 5085-2
Standard for |

UL 5085-3
Standard for I

UL 8750
Standard for I

UL 60065
Standard for A

UL 60335-1
Standard for

bingle- and Multi-Layer Insulated Winding Wire

hsulated Multi-Pole Splicing Wire Connectors

Fuseholders — Part 1: General Requirements

Llow Voltage Transformers — Part 1: General Requirements

Low Voltage Transformers — Part 2: General Purpose Transformers

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

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

\udio, Videa.and Similar Electronic Apparatus — Safety Requirements

bafety of Household and Similar Electrical Appliances, Part 1: General Require

iments

UL 60335-2-34 (4th, 5th, and 6th Editions)
Standard for Household and Similar Electrical Appliances, Part 2: Particular Requirements for Motor-

Compressors

UL 60384-14

Standard for Safety Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification:
Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 60691

Standard for Thermal-Links — Requirements and Application Guide

UL 60730-1

Standard for Automatic Electrical Controls — Part 1: General Requirements
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UL 60730-2-5

Automatic Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for
Automatic Electrical Burner Control Systems

UL 60730-2-9

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

UL 61058-1

Standard for Switches for Appliances — Part 1: General Requirements

IEC Standards

IEC 60127-1
Miniature fuse

IEC 61000-4-3
Electromagne
discharge imm

IEC 61000-4-3
Electromagne
frequency, ele

IEC 61000-4-4

Electromagne
transient/burst

IEC 61000-4-5
Electromagne
test

IEC 61000-4-6
Electromagne
conducted dis

IEC 61000-4-1
Electromagne
short interrupt

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

ic compatibility (EMC) — Part 4-2: Testing and measurement ‘techniques -
unity test

ic compatibility (EMC) — Part 4-3: Testing and measurement techniques — Ré
Ciromagnetic field immunity test

ic compatibility (EMC) — Part 4-4: Testing~and measurement techniques —
immunity test

ic compatibility (EMC) — Part 4-5 Testing and measurement techniques — S

ic compatibility (EMC) — Part 4-6: Testing and measurement techniques
urbances, induced-by radio-frequency fields

1
ic Compatibility (EMC) — Part 4-11: Testing and measurement techniques —
ons and voltage variations immunity tests

re fuse-links

Electrostatic

diated, radio-

Electrical fast

irge immunity

- Immunity to

Voltage dips,

IEC 61000-4-

3

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

ULC?2 Standards

CAN/ULC S102-2010
Standard for Method of Test for Surface Burning Characteristics of Flooring, Floor Coverings and
Miscellaneous Materials and Assemblies

ANSI Standa

rds

ANSI/ASTM E230/E230M
Standardized Thermocouples
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ANSI Z221.23-2010 (R2015)

Standard for Gas Appliance Thermostats

ASME* Standards

ANSI/ASME B1.20.1-2013

Standard for Pipe Threads, General Purpose (Inch)

ANSI/ASME B36.10M-2015

Welded and Seamless Wrought Steel Pipe

ASTM?® Standards

F1696-14

Standard Tegt Method for Energy Performance of Single-Rack, Door-Type Commercial Dishwashing

Machines

F1704-12 (R2
Standard Tes
Ventilation Sy

F1920-15
Standard Tes

F2474-14
Standard Tes
Systems

ICC¢ Standar

ICC IFGC-20
International

NFPA” Stand

ANSI| 72223 .1/
National Fuel

NFPA 70-201

017)
t Method for Capture and Containment Performance ‘of Commercial Kit
stems

Method for Performance of Rack Conveyor, Commercial Dishwashing Machin

t Method for Heat Gain to Space Performance of Commercial Kitchen Ventilg

ds

8
Fuel Gas Code

lards

NFPA 54-2015
Gas Code

chen Exhaust

es

tion/Appliance

7

National Electrical Code (NEC)

ANSI/NFPA 9

6-2017

Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations

ANSI/NFPA 2

11-2016

Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances
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" Underwriters Laboratories Inc.

2 Underwriters Laboratories of Canada

3 American National Standards Institute

4 American Society of Mechanical Engineers
5 American Society for Testing and Materials
6 International Code Council

7 National Fire Protection Association

2.4 General requirements

In Canada, general requirements as indicated in the Canadian Electrical Code, Part Il, General

Requirements, CSA C22.2 No. 0, are applicable.

3 Definition

v

3.1 For the purpose of these requirements the following definitions apply.

3.2 Automatic gas ignition system — A system intended to ignite and reignite an appliamce burner(s).

Such systems|are intended to:

a) autgmatically ignite gas at the main burner, or gas at the pilot burner so that the p
main bprner;

b) prove the presence of either the ignition source, thesmain burner flame, or both; and

lot ignites the

c) autdmatically act to shut off the gas supply.torthe main burner or pilot burner gnd the main

burner|when the supervised flame or ignition sQurce is not proved.

3.3 Automatically controlled dishwasher —-A dishwasher or a unit of a system for which energization
of a motor, a|solenoid, a magnet, or similar edomponent occurs without manual interventipn. Automatic

control also o¢curs during any single predetermined cycle of operation, when automatic ch
mechanical load reduces the speed of a'motor so that starting-winding connections to the
are reestablished.

3.4 Auxiliary control — A control intended primarily for the regulation of time, temperature
operations ungler conditions.of normal operation, and that is not intended to address abnorr
such as overldad or above maximum normal operating temperatures resulting from abnorma

3.5 Barrier | A partition for the insulation or isolation of electric circuits, for the isolation o

anging of the
branch circuit

, pressure, or
nal conditions
operation.

electric arcs,
portion of an

or for the isolgtion 6f moving parts or hot surfaces. In this respect, a barrier can serve as g

enclosure andas a functionat part.

3.6 Continuous-duty motor — A motor that, under any intended condition of use, is intended to operate

unattended and under load for 3 hours or more.

3.7 Control, operating — Control, the operation of which starts or regulates the appliance during normal

operation.

©IEC. This material is reproduced from IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National Standards Institute

(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

3.8 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.
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Note: During the evaluation of protective control, the protective functions are verified under normal and single-fault conditions of the
control.

©IEC. This material is reproduced from IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

3.9 Cord-connected dishwasher — A dishwasher that is connected to the electrical supply by a power-
supply cord or cord set.

3.10 Extra-low voltage circuit — A circuit having an open-circuit potential of not more than 30 V, ac or
dc, or 42.4 V peak ac supplied by a primary battery, by a standard Class 2 transformer, or by a
combination of a transformer and a fixed impedance that, as a unit, complies with all performance
requirements for a Class 2 transformer. A _circuit derived from a line=valtage circuit by connecting a
resistance in geries with the supply circuit as a means of limiting the voltage and current is npt an extra-low
voltage circuit.

3.11  Factory-wired — The installation of wiring or wiring harnesses on or in thefequipment jn the factory.
3.12 Field-wired — The wiring or wiring harnesses which are connected to'the equipment ip the field.

3.13 Field Wiring terminal — A terminal to which a power supply_er control connection s made in the
field when thg dishwasher is installed.

3.14 Gas ighition device — A device, either a pilot or an igniter, for igniting gas at a burner
3.15 Igniter]— A device that utilizes electrical energy telignite gas at a pilot or main burner.

3.16 Internal wiring — Wiring that is interconnecting beyond the point where the power-slipply cord of a
cord-connectgd dishwasher enters the enclosure, or beyond the wiring terminals or leads fof power-supply
connection offa fixed dishwasher.

3.17 Line-Voltage circuit — A circuit having a potential of not more than 600 V and|having circuit
characteristic$ in excess of those of.a‘low-voltage circuit.

3.18 Multi-flame pilot burner — A pilot burner that produces a single flame with variafion in contour
pilot conditions.

ional-maintenance — Any operation, accessible without the use of toolg, that can be
performed byl other than authorized maintenance personnel for the equipment. The following service
functions whi i ' i i ce:

a) resetting of overload devices and primary safety controls;
b) repeated adjustment of timers; and

c) replacement of fuses.

3.20 Permanently connected dishwasher — A dishwasher that is connected to the electrical supply by
means of conduit, armored cable, or non-metallic sheathed cable.

3.21 Pilot — A gas flame utilized to ignite the gas at a main burner.

3.22 Pressure-relief device — A pressure-actuated valve or rupture member constructed to
automatically relieve pressures above normal operating pressures.
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3.23 Pressure-relief valve — A pressure-actuated valve held closed by a spring or other means and

constructed to

automatically relieve pressure in excess of its setting.

3.24 Recessed dishwasher — A dishwasher that is intended:

a) to be supported by the floor;

b)tore

st against a wall in the rear;

c) to rest against a wall, a cabinet, or another dishwasher on one side; and

d)tore

st against a cabinet or another dishwasher on the other side.

Installation co
appliances. A
to adjacent ca

hfigurations include a countertop covering the dishwasher and the adjacent
recessed dishwasher is not intended for permanent attachment to the buildin
binets or dishwashers.

3.25 Remotely controlled — A dishwasher or a unit of a system that is out of'sight of an o

at the device b

3.26 Safety
than an opera
to persons du
components)
SB, Electronic
—see SB3.6.

3.27 Safety
relied upon to

©IEC. This mater]
(ANSI) on behalf

3.28 Single-
contour under

3.29 Tempe
may be one of]

a) Reg
conditi

y which the dishwasher is started.

Circuit — A circuit connected to an interlock, limit control, safety pilot, or similar|
ing or regulating control), the failure of which results(ina risk of fire, electric s
ring operation of the equipment or burner in thécevent any part of the cir
becomes grounded, open-circuited, or short-circuited. In the application of th
Circuit requirements, a safety circuit is considered to be a protective electronig

critical function (SCF) — Control,. rotection, and monitoring functions wh
reduce the risk of fire, electric shack; or injury to person hazards.

al is reproduced from IEC 60335-#Ed. 5.1 b:2013 with permission of the American National S
f the International ElectrotechnicahCommission. All rights reserved.

flame pilot burner.—A pilot burner that produces a single flame with substa
minimum pilot conditions.

ature controls — Devices that respond with a change in temperature (thermog
the follewing types:

ulating — Functions only to regulate the temperature of the dishwasher u
bns.of use, and whose malfunction would not result in a risk of fire.

cabinets and
g structure or

berator who is

control (other
hock, or injury
Cuit (wiring or
e Supplement
circuit (PEC)

ich are being

andards Institute

ntially uniform

static devices)

nder intended

b) Limiting — Functions only under conditions that produce abnormal temperatures. The
malfunction of such a device will result in a risk of fire.

3.30 Wall-insert dishwasher — A dishwasher that is intended to be permanently attached to the building
structure and mounted in a wall or other vertical surface of a building or in a cabinet.

4 Construct
4.1 General

411

ion Requirements Applicable To All Dishwashers

A dishwasher shall be constructed and assembled so that it has the strength and rigidity to resist

the abuses to which it is subjected during intended use, without increasing the risk of fire, electric shock, or
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injury to persons due to total or partial collapse with resulting reduction of spacings, loosening or
displacement of parts, or other serious defects.

4.1.2 A dishwasher shall be constructed and assembled so that parts fit together tightly and bolts or
other fasteners are drawn tightly to produce rigidity. Exposed edges and surfaces shall be smooth when
the potential exists for contact with hands or other body parts during the operation and maintenance of the
dishwasher.

4.1.3 A free-standing dishwasher shall be provided with a means to attach it to a floor or with other
mounting means unless the dishwasher has stability such that it does not overturn under conditions of
intended use. See Clause 7.22.1.

4.1.4 A dishwasher shall be provided with enclosures of material rated for the application that enclose all
parts that invglve, under any conditions of use, a risk of fire, electric shock, or injury to persons.

4.1.5 Side pr back panels are not required for a dishwasher intended to be,'mounted|in or under a
counter and nparked in accordance with Clause 14.17. See 4.4.5 and 4.9.3.

Note: Omitting & portion of the overall enclosure of a dishwasher intended to be installed“in conjunction with other equipment
complies with thg requirement when:

a) the adljoining equipment completes the enclosure (see Clause 14.17); and

b) the installation instructions and marking provide the information required for proper installation.
4.1.6 Asbestos shall not be used in the construction of a'dishwasher.

4.1.7 The effects of the following factors shall be determined for compliance with Clause 4.1.1:
a) meghanical strength;
b) resigtance to impact;
c) moigture-absorptive properties;
d) combustibility;
e) resiptance to corrosion; and

f) resigtance {o-distortion at temperatures to which the enclosure is subjected under conditions of
intendgd.or unintended use.

All of these factors shall be evaluated with respect to thermal aging when a nonmetallic enclosure is being
investigated to determine compliance.

418 A part fabricated from polymeric materials and that is subject to ignition by its operating
environment shall have a flame spread rating of not more than 25 and a smoke developed rating of not
more than 50, when tested as specified in the requirements of the Standard for Tests for Surface Burning
Characteristics of Building Materials, UL 723, or the Standard for Method of Tests for Surface Burning
Characteristics of Building Materials and Assemblies, CAN/ULC-S102.

4.1.9 A flame spread rating is not required for finishes and parts immersed in water, gaskets forming an
air or water seal between metal parts, and miscellaneous small parts, such as drain fittings, insulating
bushings, vibration mounts, wire ties, labels, and clamps having an exposed surface area not exceeding
161.29 cm? (25 in?).
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4.1.10 A flame spread rating is not required for molded or formed polymeric-material components in such
quantity that the total face surface area does not exceed 0.93 m? (10 ft?). For this construction, the
polymeric material shall have a flame spread rating of not more than 25 or shall comply with the
requirements for a material classified 5V in accordance with the Standard for Tests for Flammability of
Plastic Materials for Parts in Devices and Appliances, UL 94, and CAN/CSA-C22.2 No. 0.17, Evaluation of
Properties of Polymeric Materials.

4.1.11 A cast- or sheet-metal section of an enclosure shall have a thickness not less than that specified
in Table 3, Minimum thickness of enclosure materials.

4.1.12 Reinforcement as specified in Table 3, Minimum thickness of enclosure materials, is not required
to consist of a complete frame for all edges. A large enough number of reinforcing members shall be

employed to p

4.1.13 Venti

rovide additional support for all surfaces.

ation and other openings in the external enclosure of a dishwasher Shall be

located, or baffled so that:

a) then

b) elec

sk of water entering the enclosure as a result of spillage or splashing is reduce

rical disturbances are contained within the enclosure.

4.1.14 An enclosure shall be constructed so that molten metal;burning insulation, flamin

similar materia
supported.

4.1.15 Comg
completely en
a risk of fire,
operation test,

4.1.16 Comg

4.1.17 Comg

| does not fall onto combustible materials, including the surface on which the

liance with Clause 4.1.14 requires that a ‘'switch, a relay, a solenoid, or similar
Closed, unless it is shown that malfunction or breakdown of the component doe
or there are no openings in the bottom of the enclosure. See Clause 7|
and Clause 7.16, Blocked plunger test.

onent terminals are not required to be enclosed.

liance with Clause 4%4.14 requires the use of a barrier:

a) undgr a motor unless:

1) structural'parts of the motor or of the dishwasher provide the equivalent of s

2) thexprotection provided with the motor is such that no burning insulat
material falls onto the surface that supports the dishwasher when the motor i

b constructed,

d; and

g particles, or
dishwasher is

component be
s not result in
15, Abnormal

uch a barrier;

on or molten
5 subjected to

fault conditions of Qpen main winding open erfing winding, and Q‘rnrﬁng

switch short-

circuited;

3) the motor is provided with overload protection such that, regardless
insulation system class rating:

of the motor

i) the temperature of the motor windings does not exceed 125°C (257°F) under the
maximum load under which the motor runs without causing the protector to cycle;

and

ii) the temperature of the motor windings does not exceed 150°C (302°F) with the

rotor of the motor locked; and

Note: A shaded-pole motor having a difference of 1 A or less between no-load and locked-rotor currents
and having a 2:1 or smaller ratio between locked-rotor and no-load current, and that is provided with

protection for locked-rotor conditions, complies with the requirement.
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4) the motor is impedance protected and the locked-rotor temperature of the winding of an
open motor or the enclosure of a totally enclosed motor does not exceed 150°C (302°F)
with the dishwasher otherwise operating normally;

b) under wire unless it is flame-retardant wire; and

c¢) under a combustion chamber or burner compartment.

4.1.18 The barrier specified in Clause 4.1.17 shall:

a) be horizontal or at such an angle that falling molten, burning, or flaming materials hitting the
barrier do not rebound and fall on the supporting surface;

b) be Ipcated as illustrated in Figure 1, Location and extent of barrier;
¢) have an area not less than that determined in accordance with Figure 1; and

d) be metal or constructed of a polymeric material that complies with Clause 4.1.7.

4.1.19 With|reference to Clause 4.1.17, an opening that is intended fordrainage or vent{lation shall be
such that molfen metal, burning insulation, or similar material does not fallonto combustible material.

4.2 Field-atfached accessories

4.2.1 An acgessory intended for installation on, or connection to, a dishwasher to modify pr supplement
the functions pf the dishwasher shall comply with Clauses4.2.2 — 4.2.7.

4.2.2 A dishwasher having provisions for accessories to be attached in the field shall be ¢onstructed so
that the use of the accessories does not introduce\a risk of fire, electric shock, or injury to pefsons.

4.2.3 The inpstallation of an accessory py-the operator shall be an operation that is acgomplished by
receptacles apd plug-in connectors.

4.2.4 The installation of an accessory by qualified personnel shall be an operation performed by use of
wire connectdrs to a terminal block provided for the purpose.

4.2.5 The inptallation of an accessory shall be such that the field rearrangement of comporjents or wiring,
the cutting or gplicing/of wiring, or the soldering of connections is not required.

4.2.6 Each arccessory shall be tested and trial-installed to determine whether:

a) the accessory can be installed;
b) the instructions are detailed and correct; and

c) use of the accessory does not result in a risk of fire, electric shock, or injury to persons.

4.2.7 A dishwasher that includes provisions for field connection of a detergent or chemical dispenser, or
other accessory, shall be supplied with:

a) a circuit that provides a programmed signal to the dispenser or other accessory; and

b) a wiring diagram or other marking that gives the electrical rating and illustrates how connections
to the circuit shall be made.
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4.3 Doors and covers

4.3.1 An overcurrent or overload-protective device shall not be accessible from outside the dishwasher
without opening a door or a cover.

Note: The operating handle of a circuit breaker, the operating button of a manually-reset motor protector, or a similar part that
projects outside the enclosure complies with the requirement.

4.3.2 A door or a cover of an enclosure that gives access to a fuse or overload-protective device that
requires replacement shall be secured by being hinged or pivoted, or by sliding.

Note: A cover that is provided over a compartment that encloses current-carrying parts, is intended for access to replace or reset a
burned out overl re-thet omplies with the

H il £ 4 1 £ 1
thatreqires-the—tse-of-tools—ferremoveat
requirement.

debaat I + £ HN | £
gt att et TuSe o Simhar—compoReht—at

4.3.3 A door
cover closed.
such as a scre

Note: A snap latcl
4.4 Accessi

441 Theelg
unintentionally

4.4.2 When ¢letermining compliance with Clause 4.4:4, a part of the outer enclosure that cq

by the user of

4.4.3 Withre

an ope
inserte

b) for §

or cover over a fuseholder shall fit tightly. Means shall be provided for holdir
The holding means shall be a captive screw or a latch operated by hand or &
wdriver.

complies where no live parts, other than fuse clips or screwshells, are aceessible with the cover g
bility of current-carrying parts

ctrical parts of a dishwasher shall be so located orenclosed as to reduce the 1
contacting uninsulated current-carrying parts.

he dishwasher, without the use of tools, shall be removed.

ference to the requirement in Clause 4.4.1:

ning complies with the requirement when a 19.1-mm (3/4-in) diameter r
 into the opening and when:

1) a probe as illustrated in Figure 2, Probe for uninsulated live part, does
uninsulated live.part when inserted, at any angle, through the opening; and

2) a probe’as illustrated in Figure 3, Probe for film-coated wire, does not tou
wire when inserted, at any angle, through the opening; and

g the door or
y a hand tool

pen.

sk of persons

n be removed

bd cannot be

hot touch any

th film-coated

n.opening that enables a 19.1-mm (3/4-in) diameter rod to be inserted, at g

ny angle, the

opening complies with the requirement only under the conditions described in Clause 4.4.4 and
Figure 4, Opening in enclosure.

4.4.4 With reference to Figure 4, Opening in enclosure, for an opening to comply with the requirement,
uninsulated current-carrying parts and film-coated wire, inside the enclosure shall be:

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

b) outside the volume generated by projecting the perimeter X mm (X in) normal to the plane.

The dimension X equals five times the diameter of the largest-diameter rod that can be inserted through
the opening. In any case, X shall not be less than 102 mm (4 in). In evaluating an opening, any barrier
located within the volume shall be ignored unless it intersects the boundaries of the volume in a
continuous, closed line.


https://ulnorm.com/api/?name=UL 921 2020.pdf

JANUARY 30, 2020

CSA/ANSI Z83.21:20 - CSA C22.2 No. 168:20 ¢ UL 921

27

4.4.5 Each electrical component of an under-counter dishwasher not provided with an overall enclosure
— back, top, and sides — when shipped from the factory shall be enclosed, other than at its terminals.

4.4.6 With reference to Clause 4.4.5, an enclosure is not required for:

a) insulated wiring;

b) a solenoid, a solenoid valve, a relay, or a motor-starting relay whose malfunction or breakdown
does not result in a risk of fire;

c) a motor protected in accordance with Clauses 4.1.17(a)(3) and 4.1.17(a)(4); or

d) a component more than 76.2 mm (3 in) from the back, top, and side surfaces of the smallest

compa

447 Theg

persor

b) con

c) removal, replacement, and refilling of these containérs ‘and ingredients shal

damag

448 Thep
carrying parts|

4.5 Corrosi
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screw
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injury {

a)a sTrainer, a basket, or a similar part is easily installed and removed\without a 1

To redluce the risk of corrosion, an_iron or steel part shall be enameled, galvaniz

rtment that encloses the dishwasher.

arding and arrangement of a part shall be such that:

S;

ainers that must be removed, cleaned, and replaced are easily refilled by the ¢

e to or contamination of wiring, electrical components, or other parts.

brt arrangement described in Clause 4.4.7 shall be such that the risk of spillg
including film-coated wire, is remote.

pn protection

bd.

rrosion protection tréatment is not required for:

baring, a balance, weight, a lamination, or a minor part of iron or steel such &
or

ron or steel part where corrosion of the part does not result in a risk of fire, ele
0 persons.

sk of injury to

perator; and

not result in

ge on current-

red, plated, or

s a washer or

ctric shock, or

453 A res
corrosive and

4.6 Mechan

4.6.1

other deteriorating effects of the intended contents.

ical assembly

or similar component shall be securely mounted and shall not rotate.

esistant to the

A switch, a lampholder, an attachment-plug receptacle, a connector base (motor-attachment plug),

The means intended to inhibit rotation of the switch is not required when the switch complies with the

following:

a) the switch has a plunger or push-type actuator that does not tend to rotate the switch when

operat

ed. A toggle switch does not comply with this requirement;

b) the risk of the switch loosening from its mounting means due to operation is remote;
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c) in the event switch rotation occurs, spacings are not reduced below the minimum required
values; and

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

4.6.2 The means intended to inhibit rotation of a lampholder for a lamp that is not replaced, such as a
neon pilot or indicator light in which the lamp is sealed in a nonremovable jewel, is not required when the
means does not reduce spacings below the minimum required values.

4.6.3 Friction between surfaces shall not be used as the only means to reduce the risk of the rotation
specified in Clause 4.6.1. For example, using a lock washer that is applied as intended to prohibit the

rotation of a sfgm-mounted Switch or other device having a Single-nole mounting means com

requirement.

46.4 Anun
where such m

4.6.5 Frictio
specified in C
complies with

4.7 Power-s
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cables are compsidered to fulfill this requirement when preassembled into a power-supply ¢
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N between surfaces shall not be used as the only means\ié reduce the ri
lause 4.6.4. For example, using a lock washer to prahibit rotation of the
his requirement.

onnected dishwashers
ver-supply cord shall comply with CS&,C22.2 No. 21 and UL 817.

ble cords and cables shall comply with CSA C22.2 No. 49 and UL 62. Fle
7.1.1.

hment plugs and_appliance couplers shall comply with CSA C22.2 No. 42
Ligs and appliance/couplers are considered to fulfill this requirement when

Lipply cord complying with Clause 4.7.1.1.

table dishwasher shall be provided with a power-supply cord.

plies with the

ift in position

sk of rotation
components

Kible cords or
brd complying

and UL 498.
breassembled

asheror as a

bower-supply cord shall be provided either permanently attached to the dishw

separate deta

rabtecordset:

4.7.1.6 A dishwasher intended for use with a detachable cord set shall not be provided with terminal pins
that accommodate a standard flatiron appliance receptacle.

4.7.1.7 Aflexible cord used in a power-supply cord shall be Type S, SE, SO, SOO, ST, STO, or STOO.
The length of the cord — measured from the face of the attachment plug to the point of entry into the
dishwasher — shall not be less than 1.83 m (6 ft).

Note: For conditions of use, such as those of a counter-top glass washer, that indicate that a lighter cord is applicable, using a Type
SJ, SJE, SJO, SJOO, SJT, SJITO, or SITOO cord complies with the intent of the requirement.

4.7.1.8 The current rating of the flexible cord used in a power-supply cord for a dishwasher rated 15 A or
less, and the current rating of cord fittings, shall not be less than the current rating of the dishwasher.
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4.7.1.9 For adishwasher rated 15 A or less, the attachment plug shall:

a) have a voltage rating equal to the rated voltage of the dishwasher and a current rating not less
than 125 percent of the current rating of the dishwasher; and

b) be a grounding type.

Note: The use of a 20-A attachment plug complies with the requirement when the dishwasher is rated not more than 4000 W at
240 V.

4.7.1.10 The attachment plug for a dishwasher that is adaptable for use on two or more different values
of voltage by field alteration of internal connections shall have a voltage rating equal to the voltage for

which the dis

washer is connected when shipped from the factory. See Clause 14.7

47111 Str
stress on the
comply with th

47112 Fo
smooth and fi

hin relief shall be provided for a permanently attached power-supply cord so’th
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e requirements in Clause 7.23, Strain relief test.
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471.14 Th
phenolic, or c
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ain relief shall

htacts shall be

be smooth and

than ceramic,

bld-molded composition, fiber, or other material rated for the application shall he smooth and

ce through the

red values; or

Clause 7.24.

4.7.2 Permanently connected dishwashers

4.7.21

A dishwasher intended to be fastened or secured in position or permanently connected to the

water supply or drain line shall be provided with wiring terminals or leads for field connection to the power-
supply conductors and means for connection of a permanent wiring system.

4.7.2.2 A compartment or outlet box provided for connections to the power-supply conductors shall be
located so that:

a) during the making of electrical connections in the compartment or outlet box, internal wiring and
electrical components are not exposed to mechanical abuse or stress; and

b) after the dishwasher has been installed as intended, the terminal compartment or outlet box is
accessible without moving the dishwasher.
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4.7.2.3 A dishwasher provided with an extension for the point of supply connection to an accessible
location remote from the dishwasher shall be a maximum length of 1.83 m (6 ft).

4.7.2.4 A compartment or outlet box to which the permanent wiring system is attached shall be secured
to the dishwasher so that the compartment or box does not rotate with respect to the dishwasher.

4.7.2.5 A terminal or splice compartment shall be complete and shall enclose all field-wiring terminals
and all splices to be made in the field unless the dishwasher enclosure is otherwise complete, that is,
unless all sides and a complete bottom are provided when the dishwasher is shipped from the factory.

4.7.2.6 A dishwasher constructed so that it is adaptable upon installation to different supply voltages —
for example, 120 V, 2-wire_or 120/240 V, 3-wire — shall be provided with a means for making the

connections d

than at the poi

4727 Adi
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b) a sir
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a single-pole switch or a single-pole automatic control other than an au
Clause 4.22.10.
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uring field installation without changing or disrupting internal wiring or conr
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ections other
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it employs:
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shall not be
Xiliary control
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iring diagram

bnductor shall

| wiring.

47212 For

a lead intended to be spliced in the field to an external conductor:

a) the lead shall not be smaller than 18 AWG (0.82 mm?);

b) the insulation shall not be less than 0.8 mm (1/32 in) thick; and

c) the free length of the lead inside an outlet box or wiring compartment shall not be less than 152
mm (6 in) unless the use of a lead 152 mm (6 in) or longer results in a risk of fire or electric shock.

4.7.2.13 A field-wiring terminal or lead shall be rated for the connection of conductors having an
ampacity not less than:

a) the rating of the branch circuit marked on the dishwasher in accordance with Clause 14.4 or
14.13; or
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b) the current rating of the dishwasher when the dishwasher is not marked as indicated in (a).

4.7.2.14 The ratings of field-wiring terminals and leads of a dishwasher rated 100 A or less shall be
based on the use of power-supply wires rated 60°C (140°F). For a dishwasher rated more than 100 A, the
ratings shall be based on the use of power-supply conductors rated 75°C (167°F).

4.7.2.15 A field-wiring terminal shall be provided with a soldering lug, a pressure wire connector, or a
wire-binding screw at a terminal intended to accommodate an 8 AWG (8.4 mm?) or smaller conductor. The
lug or connector shall be firmly bolted or held by a screw. For a wire-binding screw, upturned lugs or the
equivalent shall be provided to hold the wire in position.

4.7.2.16 A field-wiring terminal shall not rotate.

4.7.2.17 A wire-binding screw shall thread into metal.

4.7.2.18 A wire-binding screw at a field-wiring terminal:

a) sha|l not be smaller than No. 10;

b) shg
condu

c) sha
condu

47219 At

I be a No. 8 screw at a terminal intended for the comnection of a 14 A\
ctor; or
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ctor.
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g screw, shall
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metal, or not
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4.8 Currentrcarrying parts

4.8.1 A cur

less than 0.76 mm (0.030 in) thick for tapped threads investigated and four

rusion of the metal at a tappéd hole to provide two full threads for the bindin
e requirement for two full threads specified in Clause 4.7.2.19.

upturned lug or @ cupped washer shall retain a conductor of the size spec
r the head of the screw or the washer.

d to have the

J screw meets

fied in Clause

ent-carrying part shall be silver, silver alloy, copper, copper alloy, stainless

corrosion-res

steel, or other

stant material. Unplated iron or unplated steel shall not be used as a current-carrying part.

4.8.2 Plated iron and plated steel may be used for a current-carrying part, if the part:
a) has a temperature during intended operation of more than 100°C (212°F);
b) is within a motor or associated governor; or
c) complies with Clause 2.1.1.

4.9 Internal wiring

4.9.1 The internal wiring and interconnecting wiring between parts of a dishwasher shall be enclosed or
protected.
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4.9.2 Flexible cord may be used, and not required to be enclosed or protected, provided:
a) the cord is one of the types specified in Clause 4.7.1.7;
b) the cord complies with Strain relief test, Clause 7.23; and

c) the cord is routed and protected to reduce the risk of damage.

4.9.3 In an under-counter dishwasher shipped from the factory without back or side panels, internal
wiring shall be located, cabled, routed, or secured so that wiring is not damaged prior to, and during,
installation.

4.9.4 Withre
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it is investigated as an uninsulated current-carrying part, insulated intern
hcluding a grounding conductor, shall consist of wire having insulation
e following factors shall be used to determine the applicable wire to be used:

emperature and voltage to whichithe wire is subjected;

bsure to oil, grease, cleaning fluid, or other substances having a degrading
on;

sure to moisture;/and

I conditions of.service to which the wire is subjected during intended use.

| wiring'that is subjected to potential mechanical damage shall be in armored g
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2) and Figure
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iring material
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bl wiring of a
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effect on the

able, conduit,

4.9.9
fins.

Internal wiring shall be protected from sharp edges, including projections, screwheads, burrs, and

4.9.10 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure shall
be provided with a smooth, rounded bushing or shall have smooth surfaces, free of burrs, fins, projections,
and sharp edges, upon which the wires bear so that the insulation is not abraded.

4.9.11 A splice or connection shall be mechanically secure and provide electrical continuity. A soldered
connection shall be made mechanically secure before being soldered. Splices shall be located only in
accessible junction boxes or control enclosures. For a soldered connection on a printed wiring board, the
wire shall be passed through a hole in the printed wiring board before soldering.

4.9.12 A splice shall be provided with insulation equivalent to that of the wires being spliced. For splices
involving 250 V or less, the use of insulation consisting of two layers of friction tape, of two layers of
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thermoplastic tape, or of one layer of friction tape on top of one layer of rubber tape complies with this
requirement. The effects of factors such as dielectric properties and heat- and moisture-resistant
characteristics shall be evaluated during the investigation to determine compliance of splice insulation
consisting of coated-fabric, thermoplastic, or other tubing.

4.9.13 Aninsulated splicing device shall be used within the limits of its voltage and temperature ratings.
4.9.14 Thermoplastic tape used as an insulating means shall not be wrapped over a sharp edge.

4.9.15 Stranded internal wiring connected to a wire-binding screw shall be connected so that loose
strands of the wire do not:

a) redlice spacings;
b) confact other current-carrying parts not always of the same polarity as the wire; and

c¢) confact dead-metal parts.

4.9.16 Whep the loosening of a screw or nut results in a risk of fire or«electric shock, the screw or nut
shall be provifded with a means to reduce the risk of loosening. For example, where a wiretbinding screw
or nut can belloosened by vibration, providing a lock washer under the head of the screw of under the nut
complies with|the requirement.

4.9.17 An open-end spade lug shall be provided with additional means, such as upturned ¢nds or similar
construction, [o hold the lug in place in the event that the wire-binding screw or nut becomes loosened. An
open-end lug with a lock washer alone shall not be used:

4.9.18 Unless it is to be investigated as an uninsulated current-carrying part or located in a low-voltage
circuit not invplving a risk of personal injury, insulated internal wiring of an appliance, incluging a bonding
conductor, shall consist of wire complying with:

a) CSA C22.2 No. 127 or CSA(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) CSA C22.2 No*49 and UL 66; or

e) the| applicable CSA and UL standards for other insulated conductor types specified in the
Canadian\Electrical Code (CEC), Part |, for Wiring Methods, and the National Hlectrical Code

(NEC)forWirimg-Methodsand-vateriats:

4.9.19 Terminals and connectors shall comply with:
a) CSA C22.2 No. 153 and UL 310 for quick connect terminals;

b) CSA C22.2 No. 182.3 and UL 1977 for single and multiple connectors for use in data, signal,
control and power applications;

c) CSA C22.2 No. 65 and UL 486A-486B for wire connectors;
d) CSA C22.2 No. 188 and UL 486C for splicing wire connectors;

e) C22.2 No. 158 and UL 486E for equipment wiring terminals for use with aluminum and/or copper
conductors;
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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.

4.9.20 A fabricated part performing the function of a terminal block need not comply with CSA C22.2 No.
158 and UL 1059 if the part complies with the relevant terminal block requirements of Clause 4.7.2
(permanently connected dishwashers), Clause 4.8 (current-carrying parts), Clause 4.11 (insulating
materials), and Clause 4.23 (spacings) of this end product standard. This requirement does not apply to
protective conductor terminal blocks.

4.9.21 Female devices (such as receptacles, appliance couplers, and connectors) that are intended, or
that can be used, to interrupt current in the end product shall be suitably rated for current interruption of
-]an appliance
epower rating

4.10 Separation of circuits

4.10.1 Condyctors of circuits operating at different potentials shall be reliably separated frg
unless each conductor is provided with insulation rated for the highest potential involved in th

4.10.2 An ingulated conductor shall be retained so that it does’hot contact an uninsulated
circuit operating at a different potential.

4.10.3 In a dompartment intended for the field installatio®’of conductors, and that containg
connection of Class 2 circuit conductors, and Class 1 power or lighting circuit conductors, a b
provided to separate the conductors of the differentCircuits, or the arrangement of the comj
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4.11 Insulating materials

411.1 Anins
of current-car

molded compq
by the temper

ulating washer, a bushing, or similar component, and a base or a support for]
ying parts shall. be) of a moisture-resistant material, such as porcelain, phe
sition, or other\material that is rated for the application, and shall not be advs
tures to which'it is subjected under conditions of intended use.

the mounting
nolic, or cold-
rsely affected

4.11.2 Polymericematerials used for the sole support of uninsulated live parts shall co
requirements for materials used as direct support of live parts in UL 746C and CAN/CSA-C22

mply with the
.2 No. 0.17.

4.11.3 Materials such as mica, some molded compounds, and certain refractory materials are typically
usable as the only support of a current-carrying part. A material, such as magnesium oxide, shall not be
used for direct contact or support of current-carrying parts unless the material is used in conjunction with
other insulating materials or is so located and protected so that the current-carrying parts are not damaged
and the material does not absorb moisture.

4.11.4 A thermoplastic or thermosetting material shall not be used for the direct contact or support of
uninsulated current-carrying parts unless the material is rated with respect to mechanical strength and
rigidity, resistance to heat, resistance to flame propagation, resistance to electrical arcing, dielectric
strength, and other properties for the condition of use. The effects of all of these properties shall be
evaluated with respect to the effects of thermal aging on thermoplastic materials.

4.11.5 A screw or other fastener used to mount or support small, fragile insulating parts shall not be so
tight as to crack or break such parts with expansion and contraction.
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4.11.6 Vulcanized fiber, impregnated fiber, or similar materials shall not be used for the direct contact or
support of uninsulated current-carrying parts where shrinkage, moisture absorption, or warpage results in
a risk of fire or electric shock. Using vulcanized fiber as insulating material for a bushing, washer,
separator, or barrier complies with this requirement.

4.12 Thermal insulation

4.12.1 Thermal insulation in direct contact with a current-carrying part shall be glass wool or equivalent
material that is nonconductive, nonabsorbent, resistant to flame propagation, and has been shown by
investigation to be rated for such use. Thermal insulation in contact with wiring shall be nonabsorbent and

resistant to flame propagation.

4.12.2 Ther
been shown G

4.12.3 Ther
is rated for su

4124 The
Locating the ¢
complies with

mal insulation not in contact with a current-carrying part or wiring shall be ma
y investigation to be rated for such use.

mal insulation shall not contact products of combustion or condensation unless
ch conditions of use.

leading edges of thermal insulation and other surfaces shall be protected
pdges of thermal insulation against bulkheads or panel flanges to protect the
the intent of this requirement.

4.12.5 The body of the thermal insulation shall be secured inposition by one of the followin

a) me
surfac
numbsg
bolts,
result
of unir

b) an
attach

Chanical fasteners with a coverage of at.least one fastener per square met
b area, unless the insulation is retained™in position under all test conditior
r of fasteners due to the inherent, rigidity of the fasteners. Mechanical fast
metal clamps, wire rods, or the equiyalent. The location of the mechanical fast
n a reduction of electrical spacings below the required values or short-circuitin
sulated electrical components;-or

ndhesive rated for use with the type of thermal insulation and the substrate
bd. The adhesive shall 'secure the insulation at any temperature attained by

when {he dishwasher istested in accordance with the performance requirements of t

4.13 Equipment grounding

Note: The term “g

rounding®.as used in this clause relates to “bonding” in Canada.

4131

Gengral

terial that has

the insulation

from damage.
leading edges

g methods:

er of exposed
s by a lesser
bners shall be
bners shall not
g or grounding

to which it is
the adhesive
nis standard.

4.13.1.1

All exposed dead-metal parts and all dead-metal parts within the enclosure that are exposed to

contact during any user-servicing operation and that have the potential of becoming energized shall be
conductively connected to the means for equipment bonding.

4.13.1.2

construction and the proximity of wiring shall be evaluated.

To determine whether a part has the potential to become energized, such factors as

4.13.1.3 A dishwasher that is provided with means for separate connection to more than one power
supply shall be provided with a separate means for equipment bonding for each power supply.

4.13.1.4 The grounded power-supply conductor (neutral) shall not be grounded at, or in conjunction with,
the dishwasher.
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4.13.1.5 An equipment bonding connection means shall reliably penetrate a nonconductive coating,
such as paint or vitreous enamel.

4.13.1.6 An equipment-grounding bonding means and separate individual conductors used for internal
bonding purposes shall be located so that the probability of its removal during servicing of the dishwasher
is remote.

4.13.1.7 A power-supply cord with an equipment bonding conductor connected to the frame or enclosure
as an equipment bonding means for all cord-connected dishwashers complies with these requirements.

4.13.1.8 The equipment bonding conductor of a power-supply cord shall be attached to the grounding
pin of an attachment plug, and shall be connected within the frame or enclosure by means of a screw. A
sheet-metal sgrew shall not be used to secure an equipment bonding conductor. Thecsgrew shall not
require removal during routine servicing not involving the power-supply cord.

4.13.2 Equipment-grounding terminals and leads

4.13.2.1 n equipment-

ed to the lead

The free length of an equipment-grounding lead intended for*Connection to 4

grounding con
— unless the u
event that the

41322 An
grounding con

a) size

b) size
Code (

The grounding
for inspection

4.13.2.3 An
enclosure by g

4.13.3 Equiy

4.13.3.1 The

ductor shall be insulated — for example, shall have the end folded back and tap
hinsulated end of the lead is located so that it does not contact current-carryir
ead is not used in the field.

equipment-grounding terminal or lead shall be capable of connecting a
ductor that is:

 in accordance with Clause 4.7.2.13; and

CEC), Part |, CSA C22.1.

terminal shall be located-adjacent to the supply terminals or leads and shall
bnd maintenance by remeving a cover or the equivalent.

equipment-grounding terminal or lead shall be conductively connected to
positive means, such as by a bolted or screwed connection.

)ment-grounding identification

surface of the insulation of an equipment-grounding lead intended for con

g parts in the

h equipment-

H in accordance with the National_Electrical Code, NFPA 70, and the Canadlian Electrical

be accessible

the frame or

nection to an

||nrling conductor shall he green with or without one or more \JIQ"{'\\AI eripnql

and no other

equipment-gra
lead shall be s

o identified.

4.13.3.2 A terminal intended for the connection of an equipment-grounding conductor shall be identified

by:

a) use of a wire-binding screw with a green-colored head that is hexagonal or slotted, or both;

b) use of a threaded stud with a green-colored hexagonal nut;

c) use of a green-colored pressure terminal connector;

d) being marked "G," "GR," "GND," "Ground," "Grounding," or similar marking;

e) a marking on a wiring diagram provided on the product; or
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f) the grounding symbol shown in Figure 5, Grounding symbol, on or adjacent to the connector or
on a wiring diagram provided on the product.

414 Lampholders

4.14.1

than a screwshell are not exposed to contact by a person removing or replacing the lamp.

A lampholder shall be constructed or installed so that uninsulated current-carrying parts other

Note: If it is necessary to dismantle the appliance or remove a cover plate or other part by means of a tool in order to remove or

replace a lamp, u

ninsulated current-carrying parts may be accessible to contact during the relamping process only.

4.14.2 Lampholders and indicating lamps shall comply with CSA C22.2 No. 43 and UL 496.

4.14.3 Lightlng ballasts shall comply with CSA C22.2 No. 74 and UL 935 or UL 1029} unl

forms a part 9

4144 Light
unless the LI
Standards. In
for indicating

4145 AnH
connected to
circuit:

a) a p¢
b) an 4
415 Recep
4151 Aredg
4.16 Capac
416.1 Aca

line, such as
enclosure or

f a luminaire complying with the appropriate CSA and UL Standards.

emitting diode (LED) light sources shall comply with CSA C22(2,No. 250.4
ED light source forms a part of a luminaire complying with.the appropriate
dividual light emitting diodes mounted on the printed wiring beard of a contro
burposes shall be evaluated with the control.

the terminal or lead that is intended for the connggtion of the grounded condug

rmanently connected appliance; or

ppliance equipped with a polarized attachment plug.

facles

eptacle intended for general use shall be of the grounding type.
tors

pacitor provided as a part of a capacitor-type motor and a capacitor connec
a power-factor correction capacitor, shall be housed within an enclosure or
ontainer-shall reduce the risk of:

bss the ballast

and UL 8750,
CSA and UL
and intended

dison-base lampholder used in the following shallbé wired so that the scr¢wshell will be

tor of a supply

ed across the
container. The

a) the

capacitor plates being mechanically damaged; and

b) the emission of flame or molten material from the enclosure or container as a result of the

capaci

tor malfunctioning or breaking down.

4.16.2 The capacitor construction shall comply with one of the following:

a) The

enclosure or container shall be:

1) sheet steel having a thickness of not less than 0.51 mm (0.020 in) or shall be constructed

to provide equivalent protection; or

2) a nonferrous enclosure complying with Clause 4.1.8 and Table 3, Minimum thickness of

enclosure metal.

b) The individual container of a capacitor constructed of sheet metal less than 0.51 mm (0.020 in)
thick or of material, other than metal, rated for the application shall be mounted in an enclosure that
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houses other parts of an appliance and where such box, case, or similar enclosure, is rated for the
enclosure of current-carrying parts.
¢) The individual enclosure of an electrolytic capacitor shall be provided with means for venting and
constructed so that the capacitor is not mechanically damaged, and no minimum enclosure
thicknesses is specified.
d) The individual enclosure of an electrolytic capacitor not provided with means for venting and with
an opening more than 1.6 mm (1/16 in) wide between the capacitor enclosure and the motor is not
required to comply with the requirement for enclosure thickness when it complies with Clause 7.17,
Overvoltage for electrolytic capacitors test.

4.16.3 The woliage—ratingof a—capacitor—otherthan—a—motorcapasitor—shallnet-beJess than the

maximum stepdy-state voltage to which the capacitor is subjected during normal -6pgration of the

dishwasher.

4.16.4 A capacitor used for suppressing radio interference shall comply with thélapplicable|requirements

in Electromagpetic Interference (EMI) Filters, CSA C22.2 No. 8, and the Standard for Transient Voltage

Surge Suppregsors, UL 1449.

4.17 Overcurrent- or overload-protective devices

4171
or Edison-bas

4.17.2 Fora
the up positior]

417.3 Thes

4174 A pr
replacement d
part other thar
a fuse or other

4.17.5 Wher
during operati
enclosed currg

A fusg¢holder or circuit breaker shall be rated for the application. A plug fuseholder s

b with a factory-installed nonremovable Type S adapter.

circuit breaker with a handle that operates vertically rather than rotationally g
of the handle shall be the on position.

crewshell of a plug-type fuseholder shall be connected toward the load.

btective device, such as\a-fuse, the normal functioning of which require

the screwshell terminals or clips are exposed to contact by a person removin
protective devices:

e the operating handle of a circuit breaker and similar parts are intended to
bnal majntenance, the accessibility of the part shall not result in the exposure ¢
nt-carrying parts.

nall be Type S

r horizontally,

s renewal or

uring operational maintenance, shall be constructed and installed so that no uninsulated live

g or replacing

be accessible
f protected or

417.6 Fuse

b shall comply with CSA C22.2 No. 248.1. UL 248-1. and the applicable Pal

rt of the CSA

C22.2 No. 248 and UL 248 series for the specific fuse type.

4.17.7 Fuseholders shall comply with CSA C22.2 No. 39 or CSA C22.2 No. 4248.1 and UL 4248-1 and
the applicable Part of the CSA C22.2 No. 4248 and UL 4248 series for the specific fuseholder type.

4.17.8 Suppl

4.17.9 Circui

ementary protectors shall comply with CSA C22.2 No. 235 and UL 1077.

t breakers used in telecommunications circuitry shall comply with UL 489A.

4.17.10 Circuit breakers shall comply with UL 489 and CSA C22.2 No. 5.

417.11
electrical shoc

k shall additionally comply with UL 943 and CSA C22.2 No. 144.1.

Circuit breakers having integral ground fault circuit interrupter capability for protection against


https://ulnorm.com/api/?name=UL 921 2020.pdf

JANUARY 30, 2020

CSA/ANSI Z83.21:20 - CSA C22.2 No. 168:20 ¢ UL 921

39

4.18 Overcurrent and overload protection for motors

4.18.1
7460r74.7

without resulting in a risk of fire, electric shock, or injury to persons.

A motor shall operate under the maximum normal load of the dishwasher as described in Clause

4.18.2 A motor of one of the following types or installations shall have protection for motor-running
overcurrent and locked rotor conditions:

a) an automatically- or remotely-controlled motor;

b) a permanently-connected, continuous-duty, manually-started motor; or

Cc) ea

maotor-of a2 motor arcun—installation-of two or mare-maotors-—connactad-to-a
HREtE—o—a—HHoto—grodp—HStaaHoR—o+tW —ROHe—OtorsS Rt

single branch

circuit

Note 1: A motor
protection for locl

Note 2: A shade]
smaller ratio bety
have additional o

intended for moving air only by means of a fan or blower directly attached to the motorshaft
ed-rotor conditions is not required to have additional overload protection.

-pole motor having a difference of 1 A or less between no-load and locked-rotor currents, an

verload protection.

4.18.3 The

a) the
77, an

b) imp|
No. 77

application; or

c) othg

4.18.4 With
the control of
Electrical Coq

protection to the protection described in Clause 4.18.3(a).

4.18.5 With

L

verload protection required in Clause 4.18.2 shall bé.onhe of the following:

al protection complying with Motors with Inherent Overheating Protection,
i the Standard for Thermally Protected Motors,"UL 1004-3;

edance protection complying with Motors Wwith Inherent Overheating Protectiqg
, and the Standard for Impedance Protected Motors, UL 1004-2, when tested

r protection that is shown by‘tésts to be equivalent to the protection described

reference to Clause 4.18:3(c), the motor of a dishwasher having a device that
the dishwasher, is_tesponsive to motor current, and is sized according to

And provided with

d having a 2:1 or

een locked-rotor and no-load current, and is provided with protection for lecked-rotor conditiong is not required to

SA C22.2 No.

n, CSA C22.2
as used in the

n (a).

is integral with
the Canadian

e (CEC), Part I,(CSA C22.1, and the National Electrical Code, NFPA 70, has equivalent

referenece {0 Clause 4.18.3(c), an overcurrent device that is responsive to mo

is rated to sd

specified in Table.5 'has equivalent protection. If the percentage protection specified in Coly
5, does not cjrresoond to an overload device of a standard size, the device of the next high

t to trip-at not more than the percentage of the motor nameplate full-load

or current and
current rating
mn A of Table

Pr size may be

used. However, the overload device of the next higher size shall protect against currents exceeding the
percentage values specified in Column B of Table 5. For a multispeed motor, each winding connection
shall be evaluated separately.

4.18.6 A fuse employed for motor-running overcurrent protection shall be located in each ungrounded
conductor, and for a 3-wire, 3-phase, alternating-current motor, in each of the three phases. The fuse shall
comply with Low-Voltage Fuses — Part 1: General Requirements, CSA C22.2 No. 248.1/UL 248-1, and
Low-Voltage Fuses — Part 14: Supplemental Fuses, CAN/CSA-C22.2 No. 248.4/UL 248-14.

4.18.7 A device, other than one which is inherent in a motor, employed for motor-running overcurrent
protection shall be located in each ungrounded conductor.

4.18.8 The functioning of a motor-protective device shall not result in a risk of fire, electric shock, or
injury to persons.
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4.18.9 A fuse shall not be used as a motor-overload protective device unless the motor is protected by a

time-delay fuse of the highest ampere rating accommodated by the fuseholder.
4.19 Overcurrent protection for transformers

4.19.1 A transformer shall be protected by overcurrent protection:

a) rated not more than 20 A for the primary or secondary;

b) rated at not more than 125 percent of the primary current when only the primary is protected; or

c) rated at not more than 250 percent of the primary current and 125 percent of the secondary

4.19.2 Overgurrent protection is not required for:

a) a transformer that is provided with overcurrent protection by means of the branch g
the dishwasher is connected. The overcurrent protection of the branch circ¢uit shall pr
better protection than the protection required by Clause 4.19.1 (a), (b);»and (c); or

b) the primary of a transformer that complies with Clause 7.19, Transformer overcurr
test.

419.3 With
overcurrent de

reference to Clause 4.19.1 (b), the primary ofithe transformer shall be prg
vice (or devices) located in the primary circuit,’and rated or set as indicated be

a) Whdre the rated primary current of a transforfmer is 9 A or more and 125 percent

currenfdoes not correspond to a standard rating of a fuse or nonadjustable circuit brg
higher ptandard rating protective device may-be used.

b) Whdgre the rated primary current is less than 9 A, use of an the overcurrent device
or set 4t not more than 167 percentlof the primary current.

c) Whdre the rated primary current is less than 2 A, the overcurrent device shall be

not mote than 300 percentof the primary current.

4.19.4 With
rated secondary currentof'a transformer is 9 A or more and 125 percent of the secondary cu
correspond to|a standard rating of a fuse or nonadjustable circuit breaker, the next higher s
protective dev|ce nay*be used.

ircuit to which
bvide equal or

ent protection

tected by an
Oow:

bf the primary
aker, the next

shall be rated

ated or set at

eference to Glause 4.19.1(c), where both the primary and secondary are protg¢cted, and the

rrent does not
andard rating

4.20 Overc

4.20.1

A dishwasher having a current rating more than 40 A shall be provided with internal overcurrent

protection for the conductors of each internal circuit feeding two or more current-consuming components —
such as motors, motor-control circuits, or electric heating elements — connected to any pair of power-

supply terminals or leads.

4.20.2 With reference to Clause 4.20.1, internal overcurrent protection is not required:

a) for insulated conductors supplying motors or heating elements where the conductors have an

ampacity, determined from Table 15, not less than one-third of the current rating of
device in the branch circuit to which the dishwasher is connected; and

the protective
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b) for insulated conductors supply control circuits where the conductors have an ampacity,
determined from Table 15, at least one-fifth of the current rating of the protective device in the
branch circuit to which the dishwasher is connected.

4.21

4.21.1

Switches

A switch shall comply with Special Use Switches, CSA C22.2 No. 55, or Switches for Appliances

— Part 1: General Requirements, UL 61058-1/CAN/CSA C22.2 No. 61058-1 and shall have a current and
voltage rating not less than the load that it controls when the dishwasher is operated normally.

4.21.2 A switching device that controls a motor shall comply with Clause 4.21.3 and have a horsepower
rating not less than that of the motor it controls.

4.21.3 A sw
with Clause 7

a) The

b)As

itching device that controls a Design E motor rated more than 1492 W-(2/.hp
18.1 unless:

device is rated for the application.

vitching device that controls a Design E motor and that is not rated for the ap

Design B, C, or D horsepower rating that is 1.4 times the motor hersepower rating.

4214 A sw
intended use.

4215 A sy
ballast, shall
switch is rateg

4216 Asw
a tungsten rat

4217 Apo
motor-control

4.22 Contrg

itch shall be located or protected so that it is notyexposed to mechanical d

itch that controls an inductive load, such.@s a transformer or an electric d
not have an ampere rating less than twice*the rated full-load current of the Ig
for the application or is investigated and complies with the requirements in thi

tch that controls a medium-baselampholder of other than a pilot or indicating |
ing.

table dishwasher employing a motor rated more than 249 W (1/3 hp) shall be j
switch for the motar.

4.22.1 Geng

42211 Co
like, and assé

) shall comply

blication has a

amage during

ischarge-lamp
ad unless the
5 standard.

ght shall have

rovided with a

erials, and the

ponents W|r|ng prmted W|r|ng assemblies, msulatlng material, pottlng mat

iptable for the

application in accordance W|th the speC|f|ed control standards W|th respect to a risk of fire, electric shock,
and injury to persons.

4.22.1.2 Where reference is made to CAN/CSA-E60730 or UL 60730-1, this shall include both the Part 1
Standard and any applicable Part 2 Standards.

4.22.2 Protective controls and safety critical functions

4.22.2.1
of:

An electronic control that manages a safety critical function shall comply with the requirements

a) The Evaluation of Electronic Circuits, Supplement SB; or
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b) The protective control requirements of CSA C22.2 No. 24, CSA C22.2 No. 156, or CAN/CSA-
E60730; and

c) UL 244A, UL 873, UL 60691, or UL 60730-1.

4.22.2.2 Electronic controls that manage a safety critical function shall also be evaluated for reliability in
accordance with:

a) The

Evaluation of Electronic Circuits, Supplement SB; or

b) The protective control requirements of CAN/CSA-E60730 or CSA C22.2 No. 0.8, and

c) UL 60730-1.

4.22.2.3 Ele
with the requi
Clause H.11.1
critical functio
including the s
Clause H.11.1
indicated in Ta

42224 Th
combination te
the Abnormal

42225 The
dishwasher co

4.22.3 Operating controls

42231 An
a) The
b) CSA

c) UL

4.22.3.2 The

ctronic controls that manage a safety critical function not relying on software
ements specified in Clause 4.22.2.2, except for Clause SB7.2 of the' Supple
P of CAN/CSA-E60730-1 and UL 60730-1. If software is relied upon-to perfg
n, the electronic control shall comply with the requirements specified in Clg
oftware requirements in Clause SB7.2 of Supplement SB, or the software re|
2 of CAN/CSA-E60730-1 and UL 60730-1 shall be considered Softwarg
ble 2.

a)

-

door interlock, door lock, motor overload protection, temperature-lim
mperature-regulating and - limiting devices, and any control relied upon for co
bperation testing of Clause 7.15 are considered.to manage a safety critical fun

minimum test parameters for the evaluation of a protective control for use in
nforming to CAN/CSA-E60730-1 andJL 60730-1 are specified in Table 2.

bperating control shall camply with the requirements in:
Evaluation of Electronic Circuits, Supplement SB; or
C22.2 No. 156, GSA C22.2 No. 24, or CAN/CSA-E60730-1 and the relevant p

PA4A, UL 873, or UL 60730-1 and relevant Part 2.

cycleselection control, water level detection, temperature-regulating device

and any contr|

shall comply
ment SB and
rm the safety
use 4.22.2.2,
quirements in
Class B as

ting devices,
mpliance with
ction.

a commercial

art 2; and

5, thermostat,

bI\not relied upon to provide a required safety function are considered to be

an operating

control and are tested and evaluated as operating controls.

4.22.3.3 The minimum test parameters for the evaluation of an operating control for use in a household
dishwasher conforming to CAN/CSA-E60730-1 and UL 60730-1 are specified in Table 1.

4.22.4 A dishwasher employing a temperature-regulating control, the malfunction of which could result in
a risk of fire, electric-shock, or injury to persons, shall be provided with a temperature-limiting control. The
regulating control shall be shunted out of the circuit during the Abnormal operation test, Clause 7.15. The
temperature-limiting control shall open, directly or indirectly, all ungrounded conductors of the circuit it
controls, shall shut off all fuel to the pilot and main burners in a gas-fired dishwasher, or shall disconnect
the steam supply in a steam-operated dishwasher. The temperature-limiting control shall be:

a) a thermal cutoff (see Clause 4.22.6);

b) a manually-reset control (see Clause 4.22.7); or
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¢) an automatically-reset control (see Clause 4.22.8).

4.22.5 With reference to Clause 4.22.4(a), a thermal cutoff shall comply with Thermal Cut-Offs, CSA
C22.2 No. 209, and the Standard for Thermal-Links (Thermal Cutoffs) for Use in Electrical Appliances and

Components,

UL 60691.

4.22.6 Temperature-regulating and limiting devices

4.22.6.1 A temperature-regulating control or thermostat shall comply with:
a) The electronic circuit requirements of Supplement SB; or
b) C CZ2Z.Z NO. 24, ANST ZZTZ0-20T4/TCANICSA-CZZ.Z No. 60730-2-5-14 Jor CAN/CSA-

E60730-1 and the relevant part 2; and

c) UL

42262 At
with:

a) The

b) CS
E6073

c) UL 873, UL 353, ANSI Z21.23 or UL 60730-1 andthe relevant part 2.

4.22.6.3 Prg

a) deyv
6°C orn

b) drift
percer
accora

Claus¢ H.26 of Automatie electrical controls — Part 1: General requirements, CAN/(

or the

Requifements, UL'60730-1.

Note: If the many

73, UL 353, ANSI Z221.23 or UL 60730-1 and the relevant part 2.

bmperature-limiting, or combination temperature-regulating and -limiting contr

electronic circuit requirements of Supplement SB; or

A C22.2 No. 24, ANSI Z21.20-2014/CAN/CSA<«C22.2 No. 60730-2-5-14,
0-1 and the relevant part 2; and

tective temperature sensing controls shall have cut-in and cut-out temperature

ate from the manufacturer's specified limits in the as-received condition by m
5 percent, whichever is greater; and

t, whichever is greater, after being subjected to the specified number
ance with Table 2:and, for electronic protective controls, the environmental

Standard forvAutomatic Electrical Controls for Household and Similar Use, H

facturérdeclares a tighter tolerance, the deviation and drift can remain within the manufacturer's d

bl shall comply

or CAN/CSA-

s that do not:

bre than either

from the temperatures measured in the as-received condition by more than ¢ither 6°C or 5

of cycles in
stress tests of
CSA-E60730-1
art 1: General

eclared values.

42264 At

smperature=sensing device suchasapositive temperature coefficrent(PTE )t

rmistor and a

negative temperature coefficient (NTC) thermistor, performing as a temperature-regulating device,
temperature-limiting device or combination temperature-regulating and -limiting device, shall comply with:

a) The

electronic circuit requirements in Supplement SB; or

Note: When a thermistor is used as a sensor or as part of a thermal management function of a control, it is investigated as
part of the control.

b) CAN/CSA-E60730-2-9; and

c) the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2: Particular
Requirements for Temperature Sensing Controls, UL 60730-2-9 or the Standard for Thermistor-
Type Devices, UL 1434.
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4.22.7 With reference to Clause 4.22.5 (b), for a manually-reset control that is reset from outside the
dishwasher without using a tool to gain access to the reset mechanism, the control shall not be of the
automatic-reclosing type; that is, when the control is held in the on or reset position and the device trips,
the contact or contacts shall not automatically return to the closed position.

4.22.8 With reference to Clause 4.22.5(c), an indicator light shall be provided in conjunction with the
automatically-reset temperature-limiting control to alert the user that the temperature-regulating control is
not operating normally. A light of the filament type shall have a minimum rated life of 20,000 continuous
hours at the operating voltage and shall be connected in a circuit in which the increased voltage, incident
to switching or any other operational characteristic of the dishwasher, does not exceed 120 percent of the
rated voltage to provide the required life. In addition, the dishwasher shall be marked in accordance with
Clause 14.20.

4.22.9 For alcontrol used in conjunction with a magnetic contactor, relay, or other auxiliary] components,
the combinatign of the control and auxiliary components functioning as a unit shall berevaluated.

4.22.10 An guxiliary control shall disconnect all that it controls from all ungrounded congluctors of the
power-supply gircuit, unless no current-carrying parts are exposed to unintentional contact.

4.22.11 A cdntrol thermal-sensing element or capillary tube shall not be subject to mechgnical damage
during intended use. For example, this may be accomplished either-by their routing means ¢r by separate
protection.

Table 1
Operating Control Correlation Table
(Seed22.3.3)
Information Operating Control Requirement
FEMA Conduct a failure-mode and effect analysis (FMEA) to identify components thg failure of
which may result in a risk of fire or electric shock.

Operating Ambignt Detefmined via Normal temperature test, Clause 7.4, of the appliance
Endurance Testipg See)Clause 8.3.
Overvoltage Category Qvervoltage Category Il
Pollution Degreq See Clause 4.24.4

Table 2

Protective Control Correlation Tahle

(See Clause 4.22.2.3,4.22.2.5, and 4.22.6.3)

Information Protective Control Requirement

FEMA Conduct a failure-mode and effect analysis (FMEA) identifying component failures
which may result in a risk of fire, electric shock or injury and confirming the protective
function continues to operate as intended.

Operating Ambient Determined via the Normal temperature test, Clause 7.4, of the appliance
Endurance Testing 100,000 cycles (see Clauses 8.3.3 and 8.3.4)

Overvoltage Category Overvoltage Category I

Pollution Degree See Clause 4.24.4

Table 2 Continued on Next Page
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Table 2 Continued

Information

Protective Control Requirement

Immunity To Co

Radio-Frequency Electromagnetic Field

Test Level 3
nducted Disturbances

Immunity To Ra
Fields

Radio-Frequency Electromagnetic Field

Field Strength of 3 V/m
diated Electromagnetic

Fast Transient Bursts

Test Level 3 applied for 1 minute in each polarity

Surge Immunity

Installation Class 3

Electrostatic Discharge

Severity Level 3

Thermal Cyclin

14 nn\llq Assumed fnmlnnrnhlrn range. 100 +2 °C tothe ﬂr\nrnﬁnc A

bient

Software Class Software Class B
4.23 Spacings
4.23.1 Uninsulated current-carrying parts connected to different line- or extra-low voltage dircuits shall be

spaced from ¢ne another as though they were parts of opposite polarity in‘accordance with

and the spaci

ngs shall be investigated on the basis of the highest voltage)involved.

4.23.2 For an extra-low voltage circuit other than a safety cirCuit, the spacings are not

spacings for g
current-carryi
short-circuitin

4.23.3 Othe
fixed in positi
less than thos
uninsulated li
inherent spad
component.

4234 The
Standard for |

4235 The
less than thos
that minimum

n extra-low voltage safety circuit shall not be lessithan 0.8 mm (1/32 in) betwe
ng parts and between an uninsulated currentearrying part and a dead-me
b or grounding of such parts results in a risk.of fire, electric shock, or injury to p

r than as specified in Clause 4.23.4.and*Clause 4.23.7, for an uninsulated live
bn by means other than friction between surfaces, the spacings in a dishwash
e specified in Table 6, Minimum(spacings. For a movable dead-metal part in

ve part, the construction shall be such that the minimum spacings are m
ings of a component suctivas a snap switch shall comply with the require

5pacings in a moton shall comply with Motors and Generators, CSA C22.2 Ng
Rotating Electrical Machines — General Requirements, UL 1004-1.

spacings-at terminal screws and studs to which connection is made in the fie
e specified in Table 6, Minimum spacings, when the connectors or lugs are ir

spacings exist when the terminals are turned 30 degrees (0.52 rad) towa

Clause 4.23.3,

specified. The
bn uninsulated
tal part where
ersons.

part not rigidly
er shall not be
broximity to an
pintained. The
ments for that

. 100, and the

Id shall not be
such position
rd each other,

toward other wninsulated current-carrying parts of opposite polarity, or toward grounded deat

4.23.6 Fora

n isolated dead-metal part interposed between, or in close proximity to:

a) current-carrying parts of opposite polarity;

b) a live part and an exposed dead-metal part; or

c) a dead-metal part that can be grounded,

I-metal parts.

the spacings between an isolated dead-metal part and any one of the other parts in (a) — (c), shall not be
less than 1.2 mm (3/64 in). The total spacing between the isolated dead-metal part and any two of the

other parts in

(a) — (c) shall not be less than as specified in Table 6, Minimum spacings.

4.23.7 For an electric heating element, spacings through air or over the surface of insulating material not
less than 1.6 mm (1/16 in) between uninsulated current-carrying parts of opposite polarity and between
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uninsulated current-carrying parts and dead-metal parts shall be maintained at or near the end of the
sheath of a heating element rated 300 V or less. When exact centering of a terminal pin is required to
maintain the 1.6 mm spacing, a minimum of only 1.2 mm (3/64 in) is required. For an element rated more
than 300 V, the spacing at the end of the sheath shall not be less than 6.4 mm (1/4 in).

4.23.8 A spacing of not less than 1.2 mm (3/64 in) between current-carrying parts of opposite polarity
and between live parts and dead-metal parts of a heating element at or near the end of the sheath is
required. See Figure 6, Spacings at closed-in voids.

4.23.9 For an electric heating element rated 300 V or less, a spacing not less than 1.2 mm (3/64 in)
measured between a terminal pin and the sheath is required at a closed-in void, such as between an end
seal and the element insulating material. See Figure 6.

4.23.10 For a thermostat, a spacing shall not be less than 0.8 mm (1/32 in) through air.and|1.2 mm (3/64

in) over the sU
on opposite 3

4

permanently maintain the spacings.

4.23.11

in) thick and s

a) the (

Ani
where spacin{s are otherwise less than the minimum required values shall not be less than

rface of insulating material between uninsulated current-carrying partsof'the
ides of the switching mechanism, excluding the contact points,for cons

sulating lining or barrier of vulcanized fiber, impregnated fiber; or similar matg

all be so located or of such material that it is not adversely affected by arcing,

se of an insulating material having a lesser thickness is rated for the condition

same polarity
tructions that

rial employed
0.8 mm (1/32
unless:

of use; or

b) the 1
require
0.4 mn

f the spacings
not less than

haterial is used in conjunction with an air spaging of not less than 50 percent o
d for air alone, using vulcanized fiber, impregnated fiber, or similar materials
(1/64 in) thick.

4.23.12 The
C22.2 No. 15
Automatic Ele
and CAN/CSA
series fulfills th

spacings on a printed wiring beard shall comply with Solid-State Speed CQontrols, CSA
B, and the Standard for Solid State Controls for Appliances, UL 244A. Compliance with
ctrical Controls for Householdand Similar Use, Part 1: General Requirements, UL 60730-1
-E60730-1, and/or the applicable Part 2 standard from the UL 60730 and CANJCSA-E60730

ese requirements.
4.24 Alternative spacings+<clearances and creepage distances

4.24.1 As ar] alternative-to the spacing requirements specified in Spacings, Clause 4.23, s
be in accordamce with.the requirements of Insulation Coordination, CSA C22.2 No. 0.2, and
for Insulation [Coardination Including Clearances and Creepage Distances for Electrical E
840, except:

spacings shall
the Standard
quipment, UL

a) between field wiring terminals, and

b) between uninsulated current-carrying parts and a metal enclosure.

4.24.2 Appliances shall be considered overvoltage category 2 as specified in Insulation Coordination,
CSA C22.2 No. 0.2, and the Standard for Insulation Coordination Including Clearances and Creepage
Distances for Electrical Equipment, UL 840.

4.24.3 Printed wiring boards constructed of Type XXXP, XXXPC, G-10, FR-2, FR-3, FR-4, FR-5, CEM-1,
CEM-3, GPO-2, or GPO-3 industrial laminates in accordance with the Standard for Polymeric Materials —
Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and Materials Used in Printed Wiring
Boards, UL 746E, shall be considered to have a minimum comparative tracking index of 100 as specified
in Evaluation of Properties of Polymeric Materials, CAN/CSA-C22.2 No. 0.17, and the Standard for
Polymeric Materials — Short Term Property Evaluations, UL 746A.
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4244 The internal microenvironment of the enclosure shall be considered pollution degree 2 as
specified in Insulation Coordination, CSA C22.2 No. 0.2, and the Standard for Insulation Coordination
Including Clearances and Creepage Distances for Electrical Equipment, UL 840, unless steps have been
taken to achieve pollution degree 1 at a creepage distance by encapsulation or hermetic sealing. For
printed wiring boards, coatings may be used to achieve pollution degree 1 provided that the coating
satisfies the performance criteria specified in Insulation Coordination, CSA C22.2 No. 0.2, and Insulation
Coordination Including Clearances and Creepage Distances for Electrical Equipment, UL 840, and is used
within the approved thickness.

Note 1: Pollution degree 2 is considered an environment where normally only nonconductive pollution occurs, except occasionally a
temporary conductivity caused by condensation is to be expected.

Note 2: Pollution degree
has no influence.|

surs. The pollution

ed, control of
ral part of the
d in Insulation

4245 In order to evaluate clearances where the levels of overvoltage are ‘controll
overvoltage ghall be achieved by providing an overvoltage device or system as“an inted
appliance. The appliance shall be evaluated for the rated impulse withstand voltage specifig

Coordination,|[CSA C22.2 No. 0.2, and the Standard for Insulation Coordination Including G
Creepage Distances for Electrical Equipment, UL 840.

4.24.6 An opervoltage control having exposed low-voltage outputs‘shall be provided with
to indicate thg malfunction of the overvoltage-protective control ar’system where the control

learances and

a mechanism
butputs:

a) cou|d be contacted during normal operation or uset. servicing; and

d in Insulation
n evaluated in
SA C22.2 No.
nge Distances

b) havle clearances between the low-voltage cifcuit and an overvoltage as specifie
Coord|nation, CSA C22.2 No. 0.2, and proteéted line voltage circuits that have beeg]
accordance with Clearance B requirements.as specified in Insulation Coordination, (
0.2, and the Standard for Insulation Coordination Including Clearances and Creep
for Electrical Equipment, UL 840.

4.25 Seals and gaskets

4.25.1 A gapket or seal, the failure of which could result in the wetting of current-carrying parts or film
coated wire, $hall be rated forythe intended condition of use or shall comply with the Liqlid containers,
seals, and digphragm tests; Clause 7.13.

4.26 Moistyre condensation

4.26.1 In a_dishwasher provided with a e Inin ent-carrying parts and
unprotected electrical components shall be located so that there is no collection of moisture on, or flooding
of, such parts by condensed water vapor dripping from tanks, pipes, and similar areas prone to

condensation.

QId-Wd 1PP ~10

5 Construction Requirements Unique To Gas-Fired Dishwashers

5.1 General

5.1.1 A burner compartment, a combustion chamber, and a flueway exposed to products of combustion
shall be constructed of cast iron, sheet steel, or equivalent material. Sheet steel shall provide strength,
rigidity, durability, resistance to corrosion, and other physical properties not less than those of American
Iron and Steel Institute (AISI) C1010 hot-rolled sheet steel having a minimum thickness of 0.79 mm (0.031
in).
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5.1.2 An opening of such size that the interior and components within the burner compartment are
accessible for cleaning shall be provided. The removal of the entire burner assembly, with or without the
use of tools, to gain access to the burner compartment complies with the requirement.

5.1.3 Convenient means shall be provided for observing flames of:

a) all pi

lot burners;

b) an atmospheric type burner; and

c) burn

ers of other than the atmospheric type provided with air adjustment means.

d L that d i H th f k7 | d + o ff
Removal of an-access-dosr-or-pane-that-does-notrequire-the-use-of-a-tocl-or-dess—not-affect the flame

characteristics
and having a
nonflammable|

514 Aburn
constructed to|

515 The f
unintentionally

516 Thed
markings, a |
Markings othe
operating or m

5.1.7 Where
mating joints g

5.1.8 A main
slide, or drop
shall not be us
installed in oth

519 A mai
replacement W
union type, a
required in or

complies with the requirement. An outside opening provided only for obsetvg
minimum dimension exceeding 7.9 mm (5/16 in) shall be screened,lor
transparent material.

br compartment and a combustion chamber shall be provided with-a solid bott
provide a heat radiation barrier between the compartment or chamber and the

ame adjustment means shall be mechanically sectred so the adjustme
changed.

al of a thermostat that is adjustable by the «perator shall be provided with
bttered or numbered scale, or pictorial representations of the operating

r than temperature markings on a thermostat dial shall be identified in the n
aintenance instructions with respect to_the corresponding operating temperatu

a cleanout panel in a flue-gas passageway is provided, flue-gas shall not lea
f the panel.

burner or mixer tube shall be located and securely positioned so the burner ¢
but of position while in service. Bolts, cotter pins, or screws within the combus
ed to comply with-this requirement. The construction shall be such that the bun
er than the correctposition.

h burner ‘or-pilot device, or any assembly thereof, shall be removable for
ithout.disconnecting threaded joints of the manifold assembly other than thg
flare fitting, or a compression fitting. The use of a tool or tool manipulatior

tion of flames
covered with

bm or shall be
floor below.

nt cannot be

temperature
emperatures.
nanufacturer's
res.

k through the

oes not twist,
stion chamber
ner cannot be

cleaning and
se such as a
shall not be

fder to remove or replace a main burner, pilot device, or a main burner an

0 pilot device

assembly. A ri

bbon burner shall be constructed so the ribbon assembly is securely fixed in position.

5.1.10 The burner head shall be a single casting or shall be of an equally gastight and durable

construction.

51.1

A burner shall be constructed of a corrosion-resistant material, or have a corrosion-resistant finish

to resist corrosion by condensate. Steel with a coating, such as paint, that is rated for the temperature to
which it is exposed, and cast iron are corrosion resistant.

5.1.12 A port shall be machined or otherwise accurately made.

5.1.13 A bolt hole shall not intersect a gasway unless provision is made to provide permanent

gastightness.
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5.1.14 A joint in the pressure zone of a burner assembly shall be securely bolted, screwed, machined,
welded, brazed, or of equivalent construction.

5.1.15 A flame spreader and a flame spreader support used with upshot-type burners shall be
constructed so they cannot be incorrectly fitted together or shall be marked to indicate the correct method
of assembly. When the flame spreader is removed for service or assembly, the flame-spreader shall not be
attached to its support by a threaded joint or other fixed means, unless the support and spreader can be
removed and replaced as a unit with the dishwasher installed as it is in service.

5.1.16 A flame spreader support used with upshot-type burners shall be constructed so the flame
spreader cannot be supported at other than the correct distance above the burner.

5.1.17 A burner shall be constructed such that disintegrated flame spreader material dogs not fall into
the burner poft. The burner construction shall be such that disintegration of the ceramic material does not
change the operating characteristics of the burner in a way that could result in a fisk’of fire or injury to
persons.

5.1.18 Whefe an air shutter is used, there shall not be openings other'than the adjustable openings
through which primary air is entrained. Clearances, such as between air shutters and air mixer faces or
around the o

materials.

5119 Ams

rifice projection, shall not affect the flame characteristics when stopped b

ans shall be provided to secure an air shutter in‘the intended position. Such n

conveniently accessible for adjustment with the burner in place and the dishwasher in opera

5120 Ash
than 1.29 mm
equally reinfd
corrosion-res

5.1.21
such that ga
inoperative.

5.1.22 With
meets the inte
shaft on whic
flatted shaft, &

pet-metal air shutter shall not be less than 0.645 mm (0.0254 in) thick. An §
(0.051 in) thick shall have the outersedge turned at 90 degrees (1.57 rad) o
rced. An air shutter shall be constructed of a corrosion-resistance mate
stant finish. Use of a cast-iron air.shutter complies with this requirement.

5 does not flow to the main burner in the event the blower providing the

reference to,Clause 5.1.21, the use of a centrifugal or sail switch, or equ
nt of the requirement. Where a centrifugal switch is used, the blower shall be
n the centrifugal switch is located by means of keying, two setscrews with at
locking-type setscrew on a flatted shaft, or the equivalent.

y lint or other

heans shall be
ion.

ir shutter less
I be otherwise
ial or have a

For @ dishwasher with an induced draft or power burner, the dishwasher constrdiction shall be

jraft becomes

valent device,
secured to the
east one on a

5.1.23 An ofift

Hina Ath oy r—ahallb.
LI v

1o fitd: thaon ana tioad vath o e lbiala i aatian tbh o by s o
TTCTTITTY; OthieT aar Ore aSTUwit T a ot preTe o oot oumier—Sta

e'accessible for

adjustment and replacement. See Clause 18.1. The orifice fitting shall be securely positioned so that

misalignment

with the burner mixer does not occur.

5.1.24 A fixed orifice shall be provided and have a hex-shaped head.

5.1.25 A main burner orifice spud shall be threaded to its holder with not less than 3-1/2 full threads.

5.1.26 A main burner orifice spud shall be constructed of metal having a melting point not less than

788°C (1450°

F).
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5.2 Manually-operated gas valves

5.21

A manually-operated gas valve shall comply with the applicable requirements in Manually-

Operated Gas Valves for Appliances, Appliance Connector Valves, and Hose End Valves, ANSI

Z21.15/CSA 9

A

5.3 Automatic valves and safety shutoff valves

5.3.1

Automatic valves intended for operating duty, and safety shutoff valves shall comply with Automatic

Valves for Gas Appliances, ANSI Z21.21/CSA 6.5, Combination Gas Controls for Gas Appliances, ANSI

Z21.78/CSA 6

.20, or the Standard for Electrically Operated Valves, UL 429.

5.4 Gas pressure regulators

541

A gas pressure regulator which controls the gas supply pressure to the main and pilof

a pilot burner is provided, shall be supplied with each dishwasher.

5.4.2 A gas pressure regulator shall comply with Gas Appliance Regulators;”ANSI Z21.18
shall have a rg¢gulation capacity, as determined in accordance with ANSKkZ21.18/CSA 6.3 o
Gas Controls [for Gas Appliances, ANSI Z21.78/CSA 6.20, equal te,or‘greater than the n

hourly Btu inp

5.4.3 When
main burners,
designated by

a) for 3
(less th

b) for g

or V

544 Apres
Gas Appliang
Z21.78/CSA 6

5.5 Ignition

t rating for the dishwasher at normal inlet test pressure.

A single pressure regulator is used to control, the ‘pressure of the gas to both
the regulator shall be of a type rated for both pilot and main burner load a
the following symbol adjacent to the regulater model number:

n appliance having a pilot gas flow rate less than 3.93 cm®/s and not less th
an 0.50 ft3/hr and not less than 0.15't%/hr) the symbol ®.

n appliance having a pilot-gas flow rate of 3.39 cm®/s (0.50 ft*/hr) or greater t

es, ANSI Z21(217/CSA 6.5, or Combination Gas Controls for Gas Appl
20.

pystems

burner, when

CSA 6.3, and
Combination
hanufacturer's

the pilot and
bplications as

bn 1.10 cm®/s

he symbol ®

sure regulator provided with a pilot gas safety valve shall comply with Automatic Valves for

ances, ANSI

5.5.1 Eachn

pain-burner assembly shall be provided with an automatic gas-ignition system

that functions

as specified in

either (a) or (b):

a) The system provides for ignition of the main burner by means of a proved pilot. In the event the
presence of the main burner flame is not proved, the automatic gas-ignition system shall provide
for automatic shutoff of main burner gas. For a main burner intended for use with fuel gases having
a specific gravity greater than 1.0, the automatic gas-ignition system shall also provide automatic

shutoff

of pilot burner gas.

b) The system provides for ignition of main burner gas by a direct ignition system. A direct ignition
system shall only be used with a mechanical forced draft or induced draft burner. In the event the
presence of the main burner flame is not proved, the automatic gas-ignition system shall provide
for automatic shutoff of the main burner gas. In the event of main burner flame outage during an
operating cycle, the automatic gas-ignition system shall provide for automatic shutoff of the main
burner gas without reenergizing the direct ignition system or provide for reignition of the main
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burner gas by reenergizing the direct ignition system as specified in the Direct ignition systems test,
Clause 9.9.

5.5.2 In addition to the automatic gas-ignition system functions specified in Clause 5.5.1, an automatic
gas-ignition system having an interrupted ignition source shall provide for supervision of the main burner
flame following the main burner flame establishing period. In the event that a main burner flame is not
established within the main burner flame establishing period, the automatic gas-ignition system shall
provide for automatic shutoff of the main burner gas.

5.5.3 A pilot-burner, safety shutoff device, and a direct-ignition system shall comply with the applicable
requirements of Automatic Electrical Controls for Household and Similar Use — Part 2: Particular
Requirements for Automatic Burner Ignition Systems and Components, ANSI Z21.20/CAN/CSA-C22.2

No. 60730-2-
the Standard

5.5.4 A pilof
538°C (1000°

555 Anau
at the ignition

b, UL 60730-2-5, Combination Gas Controls for Gas Appliances, ANSI Z21.78/CSA 6.20, or

for Primary Safety Controls for Gas- and Oil Fired Appliances, UL 372.

-burner body or orifice spud shall be constructed of a material having.a melting point above

F).

omatic gas-ignition system that employs a relight pilot system-shall act to rees
device in 0.8 seconds or less following pilot flame outage, or a mechanic

interlocking njeans shall be provided to automatically stop the flow<of gas to the main bu

relight pilot sy

5.5.6 A fran
shall be consf

5.5.7 Aman
ignition devic
provided with
dishwasher.

55.8 Fora
manual valve)
separate swit
that controls
initiate gas flg

5.5.9 A pilo
burner off, an

stem is energized.

e or mounting bracket for an automatic gas-ignition device and a flame respg
ructed of metal having a melting point of notless than 788°C (1450°F).

ually-lighted pilot burner shall be located to reduce the risk of injury to persons
or lighter rod that is required iniorder to reduce the risk of injury to pe
a means for permanently aftaching the burner ignition device or light

a)

-

manually-lighted pilot burher, the main burner gas flow shall not rely on the
that is not mechanically interlocked with the pilot gas control, on the therm
Ch. After the pilotihas been established and the safety shutoff device remains
main burner gas’ flow, an additional manual operation of the control shall
w to the mainburner.

t burnershall be located so the pilot burner flames are directly observable
 unless other means are available for checking operation, shall be observable

burner on.

tablish ignition
Bl or electrical
rner when the

nsive element

A pilot burner
sons shall be
er rod to the

operation of a
ostat, or on a
in the position
be required to

with the main
with the main

5.5.10 An automatic gas-ignition system component shall be installed such that its operation and main
burner ignition are not affected by falling scale or dirt during normal operation of the dishwasher.

5.5.11

The means for pilot gas flow adjustment shall be fully accessible for adjustment and servicing.

5.5.12 An automatic gas ignition device shall be positively positioned with respect to the main burner
port.

5.5.13 Where the pilot burner supply line is connected to a horizontal line, the connection shall be made
on the side or top of the horizontal line. Where a pilot gas supply line is connected to a vertical line, the
connection shall be above the main burner gas supply line, unless a means to prohibit condensate from
entering the pilot line is provided.


https://ulnorm.com/api/?name=UL 921 2020.pdf

52 CSA/ANSI Z83.21:20 » CSA C22.2 No. 168:20 ¢ UL 921 JANUARY 30, 2020

5.5.14 The construction of a pilot gas adjustment device shall be such as to eliminate leakage. An
adjustment screw, concealed by a gastight closure, complies with this requirement. A plug core-type pilot
adjustment device shall be spring-loaded.

5.5.15 An electrode and electric igniter shall comply with Automatic Electrical Controls for Household
and Similar Use — Part 2: Particular Requirements for Automatic Burner Ignition Systems and
Components, ANSI Z21.20/CAN/CSA-C22.2 No. 60730-2-5, UL 60730-2-5, or the Standard for
Commercial-Industrial Gas Heating Equipment, UL 795.

5.5.16 An electrode and electric igniter shall be constructed so that the electrode or bus bar is secured
into position. This type of electrode shall not be mechanically adjusted.

5.5.17 Flexibility in the outer end of an electrode or electric igniter complies where thg electrode or
electric igniterfis constructed to resist warping and unintentional dislocation.

5.5.18 An elg¢ctrode and electric igniter shall be constructed and located so as te eliminate|the collection
of carbon or pther materials, or the dislocation, distortion, or burning of paris)'as the resgult of normal
conditions of Heating or vibration of parts.

5.6 Pilot-gas filters

5.6.1 A pilotigas filter that complies with Pilot Gas Filters, ANSI Z221.35/CSA 6.8, shall b¢ provided for
continuous pilpts.

5.6.2 The rdted capacities of a pilot-gas filter shall .not be less than the rated capaciti¢s of the pilot
burners with which they are used.

5.6.3 A pilot{gas filter shall be located on the upstream side of the pilot, pilot adjustment device, or other
accessory in the pilot-gas supply line. This requirement does not apply to a plug-type pilot valve that is not
used as a pilof adjustment device.

5.7 Gas supply line
5.7.1 The requirements in Clauses 5.7.2 — 5.7.4 apply only to the gas supply line within the dishwasher.

5.7.2 Threaded pipe connections shall comply with Pipe Threads, General Purpose (Inch), ANSI/ASME
B1.20.1.

5.7.3 Steel dipe’employed as gas conduit shall comply with Welded and Seamless Wrought Steel Pipe,
ANSI/ASME B36.10M.

5.7.4 A tapped hole for a gas valve, pilot, lighter, or other branch supply line shall provide not less than
3-1/2 tapered pipe threads in accordance with the Standard for Pipe Threads, General Purpose (Inch),
ANSI/ASME B1.20.1.

5.8 Semi-rigid tubing

5.8.1 Semi-rigid tubing employed as gas conduit shall have a wall thickness in accordance with Table 7,
Minimum wall thickness for semi-rigid tubing.
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6 Reduction Of Risk Of Injury To Persons — Requirements Applicable To All Dishwashers
6.1 Enclosure and guards

6.1.1 A dishwasher shall be provided with protection that reduces the risk of injury to persons during
normal operation.

6.1.2 A door of a dishwasher shall be provided with an interlock as specified in Clause 6.1.3 when
opening the door during operation:

a) exposes a moving part such as a fan blade, blower wheel, pulley, or belt;

b) enaples spraying or splashing of water or the escape of steam, or

c) exppses a heating element that results in a risk of injury to persons.

6.1.3 The interlock specified in Clause 6.1.2 shall disable the opening of the! deor during operation, or
comply with the following when the door is opened:

a) remove the driving force from a moving part;
b) stop the spraying of water; and

c) de-g¢nergize any exposed heating element.

6.1.4 Anintgrlock shall be such that it can not be:
a) inagvertently operated; or
b) def¢ated without:
1) damaging the dishwasher;
2) making or altering wiring connections; or

3) using a tool.

6.1.5 A moying part, suchas the rotor of a motor, a chain, a pulley, a belt, or gear, shall be enclosed or
guarded to refluce the-risk of injury to persons.

6.1.6 With reference to Clause 6.1.5, the degree of protection required of the enclosure or guard is
related to the lcaonstruction and intended use of the dishwasher.The effects of the fnllnwing factors shall be

determined during the investigation of moving parts to determine compliance:

a) the degree of exposure;

b) the sharpness of the moving parts;

c) the potential for unintentional contact with the moving parts;

d) the speed of movement of the parts; and

e) the potential for fingers, arms, or clothing being drawn into the moving parts, such as at points

where gears mesh, where a belt travels onto a pulley, or where moving parts close in a pinching or
shearing action.
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6.2 Automatic restarting of motor

6.2.1
risk of injury to

persons.

The automatic restarting of a motor by an automatically-reset protective device shall not result in a

6.2.2 With reference to Clause 6.2.1, an interlock that complies with Clause 6.1.4 may be employed so
that an automatically-reset protective device complies with Clause 6.2.1.

6.3 Parts su

6.3.1
pressure of m

bject to air or steam pressure

A pressure vessel having an inside diameter of more than 152 mm (6 in) and subjected to a
re than 103 kPa (15 psig) shall be constructed, tested  and stamped in accordance with the

applicable boi

(ASME) or bear a Canadian Registration Number (CRN) for a working pressure not less.thar

determined in

6.3.2 A part
shall comply v
to the highest

a) five
provide
source
assem

er and pressure vessel code symbol of the American Society of Mechani

accordance with Clause 6.3.2.

pbr an assembly that is subject to air or steam pressure during normal or abnor
ith the Hydrostatic pressure test, Clause 7.11. The test pressure shall be a p
pf the following that is applicable:

times the pressure corresponding to the maximum-setting of a pressure-re
d as part of the assembly, five times the marked maximum supply pressure fro

or five times the pressure setting of a pressure-relief device provided g
bly, whichever is less;

b) five fimes the marked maximum supply pressure-relief device provided as part of th

c) five

d) five
assem

e) five fimes the working pressure marked on the part.

6.3.3 Atesti
indicate that it
standard sizeq
strength.

6.3.4 A pres

imes the pressure setting of a pressure-relief device provided as part of the as

imes the maximum pressure that‘can be developed by an air compressor tha
bly, unless the pressure is limited by a pressure-relief device in accordance wit

5 shall not be conducted on a part or assembly when analysis of its material an
has the strength required for its intended purpose — for example, copper o
and thicknesses provided with standard fittings have been determined to hav

surewvessel conforming with the National Board of Boiler and Pressure Ves

cal Engineers
the pressure

mal operation
ressure equal

ducing valve
m an external
s part of the

e assembly;

sembly;

[ is part of the
h (a); or

d dimensions
steel pipe of
b the required

5el Inspectors

e American Qnrinfy of Mechanical aninpnrc Caode incpnr‘finn Qymhnl — othe

than the UM

and bearing th

symbol — or bearing a Canadian Registration Number (CRN) and marked with a value of working pressure
not less than that to which it is subject during normal or abnormal operation does not need to be tested. A
vessel bearing the American Society of Mechanical Engineers Code UM symbol shall comply with the
Hydrostatic Pressure Test, Clause 7.11.

6.4 Pressure-relief devices

6.4.1 A means for relieving pressure shall be provided for all parts in which there is a potential for
pressure to be generated as a result of an external source of heat.

6.4.2 With reference to Clause 6.4.1, use of a pressure-relief device, a fusible plug, soldered joint,
nonmetallic tubing, or other pressure-relief means complies with the requirement.
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6.4.3 There shall not be a shut-off valve between the pressure-relief means and the parts being
protected.

6.4.4 A vessel having an inside diameter of more than 76.2 mm (3 in) and subject to air or steam
pressure shall be protected by a pressure-relief device having a start-to-discharge pressure setting not
higher than the marked working pressure of the vessel. The discharge rate of the device shall be such that
the pressure is relieved and a risk of injury to persons is not introduced.

6.4.5 A pressure-relief device:

a) shall be connected as close as possible to the pressure vessel or parts of the system that the
device is intended to protect;

b) shill be installed so that the device is accessible for inspection and repair,~ang is not readily
renderned inoperative;

c) shall have its discharge opening located and directed so that:
1) the risk of scalding is reduced; and

2) operation of the device does not deposit moisture on(yninsulated currenticarrying parts
or on insulation or components adversely affected by.foisture; and

d) shall bear the code inspection symbol of the ASME _or have a Canadian Registration Number
(CRN)when the pressure vessel bears a similar symbol.

6.4.6 A pregsure-relief device that has an adjustable ‘setting shall be investigated at its mgximum setting
unless the adjusting means is sealed at a lower setting.

7 Performapce Requirements Applicable To All Dishwashers
7.1 Genera

7.1.1 Unless otherwise indicated)a dishwasher shall be tested for operation:
a) at the factory-set open-tank water temperature when a fixed setpoint thermostat is|provided; or

b) at An open 4ank water temperature corresponding to the highest dial setting| when a user
adjustable thermostat is provided.

See Clause 7|4.9)

7.1.2 All tests shall be performed with the dishwasher connected to a power-supply circuit of rated
frequency and voltage as specified in Clause 7.1.3 and protected by a branch-circuit protective device
sized in accordance with the National Electrical Code, NFPA 70, and the Canadian Electrical Code (CEC),
Part |, CSA C22.1. See Clause 14.14.

7.1.3 The test voltage shall be the marked voltage rating of the dishwasher, or the highest voltage of a
range of rated voltages, in accordance with Clause 12.1. For a single marked voltage falling within one of
the ranges specified in Clause 12.1, the test voltage shall be the highest voltage of the range within which
the single voltage rating is included.

7.2 Electrical input test

7.2.1 The input current to a dishwasher shall not be more than 110 percent of the rated value of current.
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7.2.2 To determine compliance with Clause 7.2.1, the input current shall be measured with the
dishwasher at normal operating temperature under maximum normal-load conditions, and while
connected to a supply voltage in accordance with Clause 7.3.1.

7.3 Starting current test

7.3.1  Unless marked in accordance with Clause 14.14, a cord-connected dishwasher shall start and
operate normally on a circuit protected by a nontime-delay fuse as indicated in Clause 7.3.2.

7.3.2 The fuse specified in Clause 7.3.1 shall have a current rating equal to the rating of the branch
circuit to which the dishwasher is normally connected.

7.3.3 Afuse pflesser rating shall be used when:
a) the manufacturer specifies that the dishwasher be protected by a fuse of a lesser rating; and

b) the dishwasher is marked in accordance with Clause 14.13.

7.3.4 To determine compliance with Clause 7.3.1, a dishwasher shall be’started three fjmes with the
dishwasher al room temperature at the beginning of the test. The starting operation shall be under
conditions repfesenting the normal-operating cycle and load. Each_motor shall attain full sgeed and then
stop between|successive starts. The fuse shall not open. An overload-protective or overgurrent device
provided as part of the dishwasher shall not trip.

7.4 Normal femperature test

7.4.1 When fested under conditions described in Clauses 7.4 and 7.5:

a) a d|shwasher and enclosing surfaces shall not attain a temperature at any point so as to
constitlite a risk of fire, to adversely.afféct any materials employed, or to exceed the|temperatures
specifig¢d in Table 8, Maximum temperatures;

b) an dverload- or overcurrent-protective device shall not open the circuit during normal operation
of the dishwasher; and

¢) a mqtor-protective device shall not operate.

7.4.2 For a gomponéentlocated adjacent to an integral heat source operating independently of ambient
temperature, guch as*steam, or thermostatically-controlled hot water, no temperature on the component
shall exceed tlre temperatures specified in Table 8, Maximum temperatures.

7.4.3 The temperatures specified in Table 8, Maximum temperatures, are based on an assumed ambient
temperature of 25°C (77°F). However, for an observed temperature corrected to 25°C (77°F), testing
performed within the range of 20 — 30°C (68 — 86°F) complies with the requirement.

7.4.4 An observed temperature shall be corrected by addition [when the ambient temperature is lower
than 25° C (77° F)] or subtraction [when the ambient temperature is higher than 25°C (77° F)] of the
difference between 25°C (77°F) and the ambient temperature.

7.4.5 For a corrected temperature exceeding the values specified in Table 8, Maximum temperatures,
repeating the test at an ambient temperature closer to 25°C (77°F) meets the intent of Clause 7.4.4.

7.4.6 A dishwasher normally intended to be operated in cycles shall be so operated, with an interval of 3
min between the conclusion of 1 cycle and the beginning of the next cycle to represent the time required
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for unloading and reloading the dishwasher. Operation shall be continued until the maximum temperatures
in three successive cycles become constant.

7.4.7 A dishwasher that is intended to be operated with a noncycling load shall be operated until
temperatures become constant.

7.4.8 With reference to Clauses 7.4.6, 7.4.7, and 7.4.11, a temperature is constant when three
successive readings taken at intervals of 10 percent of the previously elapsed duration of the test indicate

no change. In any case, the interval duration between readings shall not be less than 5 minutes.

7.4.9 The water temperature shall be as follows:

a) hot{
manuf
Note: In

withac
in accor|

b) the

inlet water shall be at a temperature of 71°C (160°F) or at the temperature-s
bcturer, whichever is higher;

et-water temperatures less than 71°C (160°F) comply with the requirement when a_dishivashe

emical sanitizer is tested using the water temperature specified by the manufacturer, and the disH
Hance with Clause 14.16.

recirculated water shall be at the highest temperature that\results from sett

thermgstat at the highest temperature to which it can be adjusted when the therm

means
not ac

c) fina

Note: A
use with
marked

d) a di

7410 The

and operating.

is accessible to the user or at the factory-adjusted temperature when the adju
cessible to the user;

-rinse water shall be at a temperature not less.than 82°C (180°F); and

final-rinse water temperature less than 82°C (180°F) complies with the requirement when a dishw
a chemical sanitizer is tested using the water temperature specified by the manufacturer, and
n accordance with Clause 14.16.

shwasher intended for a cold-water ihtake shall be connected to a cold-water i

maximum normal load on:alpump motor shall be measured with the spray f

pecified by the

I intended for use
washer is marked

ng the control
bstat adjusting
sting means is

bsher intended for
the dishwasher is

let.

ttings in place

7.4.11 Duripg the temperaturertest, all conveyor motors shall be operated, withoutl a load, until
temperatures|become constant.
7.4.12 The ¢utlet of the-hose from all drain pumps shall be 914 mm (36 in) above the flogr on which the

dishwasher is

7.4.13  With

installed.

reference to Clause 4.2.7 (a), a circuit providing a programmed signal t

0 a detergent

dispenser or similar device shall be connected to a load with current equal to the marked rating of the
circuit providing the signal.

7.5 Temperature measuring equipment and enclosure setup

7.51

Temperatures shall be measured by thermocouples consisting of wires not larger than 24 AWG

(0.21 mm?) and not smaller than 30 AWG (0.05 mm?). When thermocouples are used in determining
temperatures in electrical equipment, it is common practice to employ thermocouples consisting of 30
AWG (0.05 mm?) iron and constantan wire and a temperature indicating or recording device type
instrument. Such equipment shall be used whenever reference temperature measurements by
thermocouples are required.

7.5.2 For a coil or winding, a thermocouple shall be used to determine the temperature:
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a) on the integrally applied insulation of a coil or winding without a wrap; or

b) on the outer surface of a wrap over a coil or winding that is not more than 0.8 mm (1/32 in) thick
and consists of cotton, paper, rayon, or similar nonthermal insulation. This method shall not be
used with a coil or winding using thermal insulation.

When the temperature of a coil or winding is not obtainable using the thermocouple measurement method,
(e.g., encapsulated coils) the change-of-resistance method shall be used.

7.5.3 For a thermocouple-measured temperature of a motor coil as specified in items A1 through A8 of
Table 8, Maximum temperatures, the thermocouple shall be mounted on the integrally applied insulation

on the insulated wire.

7.5.4 The th
standard labo
“Tolerances o
Temperature-E
E230/E230M.

7.55 When
thermocouple
cases, taping
metal surface
thermal conta

7.5.6 When
of the test, and

ermocouples and related instruments shall be accurate and calibrated in)ac
atory practice. The thermocouple wire shall conform with the requirements s
h Initial Values of EMF versus Temperature” tables in the Standard Spe
Flectromotive Force (emf) Tables for Standardized Thermocouples,

a material temperature is being measured, a thermocouple junction
or cementing the thermocouple in place providesiythe required thermal con

is involved, brazing or soldering the thermocouple to the metal as a mear
t complies with the requirement.

ising the change-of-resistance method, a.winding shall be at room temperatu
the temperature of a winding shall be;ealculated using the formula:

cordance with
becified in the
cification and

ANSI/ASTM

and adjacent

lead wires shall be securely held in thermal contact withi the surface of the material. In most

act. Where a
s to maintain

re at the start

R
T=—(k+1)~k

In which:

k is the
the con

constant 234.5-fer’copper or 225.0 for electrical conductor grade (EC) alumin
stant k for other-conductor materials shall be determined;

um; values of

R is the resistance of the coil at the end of the test in ohms;

ris thelresistance of the coil at the beginning of the test in ohms;

T is the final temperature in °C, and

t, is the temperature of the coil in °C at the time resistance r is being measured.

7.5.7 nominal 19.1 mm (3/4 in) thick plywood, consisting of bottom, back, two sides, and top. For a
dishwasher provided with a countertop, the top shall be omitted while conducting the test. The enclosing
surfaces shall be brought into as intimate contact with the corresponding surface of the dishwasher as the
dishwasher configuration enables. Temperatures shall be measured at points on each of the enclosing
surfaces.

7.5.8 Unless it is obviously not intended for installation in an alcove, the test on a freestanding
dishwasher shall be performed with the dishwasher mounted in an alcove as described in Clause 7.5.7.

7.5.9 A dishwasher intended to be installed in a corner shall be set 152 mm (6 in) from each side of a
partial enclosure formed by two walls of nominal 19.1-mm (3/4-in) thick pine boards or plywood set at right
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angles and painted black. The side walls shall extend 457 mm (18 in) beyond the physical limits of the
dishwasher. A clearance of at least 50.8 mm (2 in) shall be between the surface of any projecting part that
extends out from the body of the dishwasher and the wall. When the part projects 102 mm (4 in) or less,
the body of the dishwasher shall be located 152 mm (6 in) from the walls. When the part projects more
than 102 mm (4 in), the body of the dishwasher shall be located as near to the walls as possible, subject to
the 50.8-mm (2 in) clearance specified between the part and the wall. In any case, the dishwasher shall be
located not less than 152 mm (6 in) from the walls. These clearances shall be decreased when
manufacturer's installation instructions specify lesser clearances. Temperatures shall be measured at
points on each of the enclosing surfaces.

7.5.10 The installation of a straight-through dishwasher shall be performed as described in Clause 7.5.9,

except only a

back wall shall be used instead of an alcove.

7511 A th
screwhead.
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7.6 Dielectn
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rovides complete thermal contact with the surface.
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front of the dishwasher and 610 mm (24 in) above the-fl6or of the test enclosur|
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every direction from, the bottom of the gas-burner section of the dishwasher.

mperature of the flue gases of a gas-fired dishwasher exiting from the outlet
er intended to be directly connected to a venting system, or the outlet of t
d with an integral draft hood;:shall be determined by a thermocouple grid log
(3 in) downstream from the outlet.

s-fired dishwasher«shall be fired at normal pressure and +2 percent of rate
ated input, adjusting the manifold pressure by +10 percent of the manifold g
the requirement.

ic voltage-withstand test

washer shall withstand for 1 min without breakdown the application of a 60

nddaad-matal naria

haoan orierant ~o

cured under a

i or taped in a

ly located 381

a)

.

hinal 19.1-mm

bd or 25.4-mm (1-in) white pine flooring painted black on the surface facing the bottom of the

914 mm (3 ft)

of a draft hood
he dishwasher
ated not more

d input. When
ressure rating

tHz sinusoidal

potential betweer

anrrant-carnvdna—naria o
cTer—ourrercoartyniyg partsarida atadu—-otar parts

rying parts of

opposite polarity of a radio-interference-elimination or arc-suppression capacitor — with the dishwasher at

the maximum

operating temperature reached in intended use. The test potential shall be:

a) 1000 V for a primary circuit rated 250 V or less and not having a motor rated more that 373 W
(1/2 hp);

b) 1000 V plus twice-rated voltage for:

1) a primary circuit having a motor rated more than 373 W (1/2 hp); or

2) a primary circuit rated more than 250 V with or without a motor; and

c) for an extra-low voltage circuit, five hundred volts applied between low-voltage parts of opposite
polarity and between extra-low voltage parts and dead-metal parts.
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Note: For components that have been, as part of a separate investigation, found to comply with this test condition, the dielectric
voltage-withstand test between extra-low voltage parts of opposite polarity is not required.

7.6.2 A dishwasher that employs one or more motors rated 373 W (1/2 hp) or less, as well as one or
more motors rated more than 373 W (1/2 hp) , shall be tested as follows. The motor or motors as
described in Clause 7.6.1(a) shall be disconnected and subjected to the test potential specified in that
item. The remainder of the dishwasher shall be tested in accordance with Clause 7.6.1(b).

7.6.3 For internal wiring or connections that are subject to motion during intended use of the dishwasher
— for example, a wire connected from the stationary portion of the enclosure to the access door, or a
brush- and slip-ring connection of a cord reel — the parts involved shall be moved through three or more

cycles of operation while the test potential is being applied.

7.6.4 To detd
performed usi

variable. The applied potential shall be increased from zero to the required test value'and s

that value for
rapidly as is
transformer is|
indicate the af
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hg a 500 VA or larger transformer, the output voltage of which is sinusoidal
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not required when the testing equipment has a voltmeter.in,the output cirg
plied test potential.
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ss the developed steady-state capacitor voltage exceeds 500 V, in which
e parts affected shall be 1,000 V plus twice the developed voltage.
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material shall
7.7 Flexing
7.7.1 A dish

wiring or othe
manner witho

while connectéd to a supplyicircuit of maximum rated voltage. For a dishwasher incorporatin

switch that dg
without energi
with Dielectric

not be used to detect dielectric breakdown of the insulating material.
est

vasher in which thethormal operation of movable parts mechanically affects
insulated current=carrying parts, including a supply-cord reel, shall operate in
It electrical or (megchanical breakdown for the number of cycles indicated in

-energizesthe electrical wiring or uninsulated live part when flexed, cond(
ring the.sample complies with the requirement. After the test, the dishwashe
voltage-withstand test, Clause 7.6.

the electrical
the intended
Clause 7.7.2
g an interlock
cting the test
- shall comply

7.7.2 Thenu

mber of cycles of flexing shall be:

a) fifty, where flexing occurs only during installation or inspection of electrical field-wiring
connections;

b) six thousand, where flexing occurs only during regularly prescribed servicing, such as
lubrication, cleaning out traps, resetting of protectors, or replacement of fuses; and

¢) one hundred thousand, where flexing occurs during a routine operation, such as recharging a
detergent reservoir, cleaning out a foreign-matter trap, or opening or closing a loading door.

7.7.3 To determine whether a dishwasher complies with Clause 7.7.1, the mechanical arrangement shall
be such that the movable member operates at a rate of 12 cycles per minute. The movable member shall
be operated so that it reaches the actual limits of travel in both directions during each cycle. When
requested by the manufacturer, increasing the cycling rate complies with this requirement.
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7.7.4 The test on a supply-cord reel normally shall be performed with the supply cord not connected to
the power-supply receptacle. Unreeling of the cord shall be arranged so that there is a maximum tendency
to abrade the cord insulation and to wear parts in contact with the cord. A length of 760 mm (30 in) or more
of the cord shall be unreeled during the test, and recoiled on the reel automatically. Disengaging the
latching mechanism to facilitate conducting the test meets the intent of this requirement. During the test,
the tension on the cord shall be applied in the same direction as the direction applied when the dishwasher
is being used as intended.

7.8 Insulation resistance following humidity conditioning test

7.8.1 A dishwasher or part of a dishwasher employing insulating material that has the potential to be
adversely affected by moisture under conditions of normal operation shall have an insulation resistance of
50,000 Q or more between current-carrying parts and exposed dead-metal parts after-exposure for 24
hours to moistt air having a relative humidity of 80 — 90 percent at a temperature of 3 <34°[C (86 — 93°F).
See Clause 4]11.2.

7.8.2 Typice
current poten
complies with

250-V direct-
ivalent results

lly, insulation resistance is measured by a high-resistance voltmetér using &
ial. However, the use of other resistance-measuring equipment providing equ
the requirements.
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r a dishwasher has been tested in accordance with Clause 7.9.1.2 for a co
type:

e shall not be water in a compartment that houses field-installed wiring;
e shall not be wetting of any uninsulated live part elsewhere in the dishwasher
nsulation resistance shall not be less than 50,000 Q; and

Hishwasher shall comply with Dielectric voltage-withstand test, Clause 7.6.

untertop or an.under-counter dishwasher shall be leveled, and one pint of
height of452'mm (6 in) above the area being tested.

spray_test

Lintertop or an

water shall be

7.9.2.1

accordance with Clauses 7.9.2.2 — 7.9.2.5 for any other type:

After a dishwasher, other than a counterfop or under counterfop type, has been tested in

a) there shall not be water in a compartment that houses field-installed wiring;
b) there shall not be wetting of any uninsulated live part elsewhere in the dishwasher;
¢) the insulation resistance shall not be less than 50,000 Q; and

d) the dishwasher shall comply with Dielectric voltage-withstand test, Clause 7.6.

7.9.2.2 The dishwasher, at room temperature, shall be set up in the intended manner with feed and
discharge tables in place. The test shall be performed with the side panels removed for side panels of the
enclosure that are:
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a) removable without the use of tools, unless the dishwasher is marked in accordance with Clause
14.19; or

b) provided as additional equipment by the manufacturer.

7.9.2.3 An opening that is closed after installation by a water line, a steam line, a drain line, an electric
conduit, or similar part or structure shall be closed to simulate normal conditions of use.

7.9.2.4 A hose having the free end fitted with a nozzle as illustrated in Figure 7, Nozzle, shall be
connected to a water supply capable of maintaining a flow rate of 19 L/min (5 gal/min) as measured at the
outlet orifice of the nozzle. The water shall be directed as specified in (a) and (b) at the portion of the
enclosure containing electrical components. The nozzle shall not be brought closer than 3.05 m (10 ft)

horizontally frgm any part of the dishwasher. 1he water from the hose shall be sprayed from all sides and
at any angle:
a) agaipst the surface that supports the dishwasher; and

b) undgr the dishwasher at points where the enclosure does not extend tethe floor.

7.9.2.5 Wett|ng shall be continued until ultimate results are attained. Typically, one minute of wetting at
each area establishes the effectiveness of the enclosure to exclude water’at that point.

7.10 Flooding of current-carrying parts test

7.10.1 Wher

coated wire sh

4

q

a)am

b) the
materid

The dielectric

tested as specified in Clauses 7.10.2 — 7.10.8, wetting of any uninsulated liv
all not result from:

Ifunction of a timer switch or a float-.6rpressure-operated switch; or

Heterioration or damage of a beet, diaphragm, or other liquid seal of elastom
l.

voltage-withstand test and insulation resistance tests shall be performed follg

e part or film-

eric or similar

wing the test,
as well as a vi
result of the o

sual examination te.determine whether or not parts have become wet or contaminated as a
erflow conditions. Only one malfunction shall be simulated at a time.

7.10.2 In a test to determine compliance of a dishwasher with the requirement in Clause |
respect to deterioration,or damage of a boot or diaphragm due to flexing, such a compd
removed completely;nand the dishwasher shall be operated through one complete cy
operation or shalkbe tested as described in Clauses 7.10.6 and 7.10.7.

7.10.1(b) with
nent shall be
tle of normal

Note: When it is shown that an alternate test determines that the material is rated for the application, compliance with Clauses 7.10.2
—7.10.8 is not required. See Clause 7.13.2.

7.10.3 For other than a boot or other flexed part, or for a dishwasher involving construction that does not
lend itself to the test described in Clauses 7.10.6 and 7.10.7, the part — gasket, seal, hose, diaphragm,
boot, or similar part — shall be removed completely and the dishwasher operated through 1 cycle of
operation. The dishwasher complies with Clause 7.10.1 when there is no wetting of electrical parts by the
water discharged through the opening resulting from the removal of the part.

Note: When it is shown that an alternate test determines that the material is rated for the application, the test in Clauses 7.10.2 —
7.10.8 is not required. See Clause 7.13.2.

7.10.4 With reference to Clause 7.10.2, infrequent motion of small amplitude, such as that experienced
during normal operation by a diaphragm covering a pressure-sensitive switch, does not constitute flexing.
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7.10.5 For an elastomeric part that is not flexed and is subjected to hot soapy water, the material shall be
investigated to determine whether it is rated for the intended conditions, and whether deterioration of the
part results in a risk of fire or electric shock. The investigation shall include evaluation of the effects of
heat, air pressure, soap and detergent solutions, and other factors contributing to the deterioration of the
elastomeric part.

7.10.6 The dishwasher shall be leveled prior to the test and the boot or diaphragm shall be removed.
Water shall be placed in the vessel as described in Clause 7.10.7 and maintained during the test at a level
the same as that of the maximum level of the water in the dishwasher during intended operation. The free
end of the flexible tube, pointed in any direction, shall be held at points within the volume enclosed by the
outer surface of the boot when the latter is in its normal position.

7.10.7 With reference to Clause 7.10.6, the vessel shall be flat-bottomed and of-ahy convenient

dimension. A
inside diamet
test. Water sh
the bottom of

7.10.8  WitH
components t
the malfunctig

7.11 Hydros

7.11.1  With
tested in acca

Note: Leakage o
of the required te|

7.11.2 Two
with water so
gradually to th

7.12 Resen

7.12.1 Liqui
reservoir for g

tube of rubber or similar flexible material shall be attached to the bottom(of:t
er of the tube shall be 9.5 mm (3/8 in), and its length shall be that which’is rg
all flow into the tube through a circular orifice, with a diameter of 1.6/mm (1/16
the vessel.

reference to Clause 7.10.1 (a), elastomeric barriers, . diaphragms, seals
hroughout the dishwasher shall not be removed when thedest is being perform
n of a timer switch, or of a float- or pressure-operated.Switch.

static pressure test

reference to Clauses 6.3.1 and 6.3.2, a part or assembly shall not rupture
rdance with Clause 7.11.2.

rupture at a gasket during the test complies\with the requirement unless it occurs at a pressure

bt value.

e vessel. The
pquired for the
in), located in

5, and similar

ed to simulate

or leak when

10 percent or less

samples shall be tested at\the’ pressure specified in Clause 6.3.2. Each samplé¢ shall be filled

as to exclude air and shall be connected to a hydraulic pump. The pressure
e specified test value.and shall be held at that value for 1 minute.

yoir overflow test

d or powder overflowing from an auxiliary reservoir, such as a cleaning-agent

wire, and sh

rinse additive, shall not wet or contaminate uninsulated current-carrying parts
Il .not*wet or contaminate electrical insulation that is adversely affected b

shall be raised

reservoir or a
or film-coated
the liquid or

powder normally-used in the reservoir. A reservoir that is intended to contain an agent or ad

Hitives that are

potentially damaging to heated surfaces due to decomposition shall confine the cleaning agent or additive
so that heated surfaces are not contacted.

7.12.2 For a reservoir as described in Clause 7.12.1 that is intended to contain a liquid, water shall be
poured into the reservoir through an orifice 9.5 mm (3/8 in) in diameter. The reservoir shall be filled to the
level marked by the manufacturer. Or, when a maximum-fill level mark is not provided by the manufacturer,
the reservoir shall be filled to maximum capacity. Additional water, equal to 50 percent of the marked
volume or 50 percent of the maximum fill-volume of the reservoir shall then be poured into the reservoir. In
any case, no more than 950 mL (4 cups) of additional water shall be poured into the reservoir. The water
shall be added to produce, as directly as possible, overflowing of the area where the parts specified in
Clause 7.12.1 are located.

7.12.3 For a reservoir as described in Clause 7.12.1 that is intended to contain a powder, powder shall
be poured into the reservoir. The reservoir shall be filled to the level marked by the manufacturer. Or, when
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a maximum fill-level mark is not provided by the manufacturer, the reservoir shall be filled to its maximum
capacity. Additional powder, equal to 50 percent of the marked volume or 50 percent of the maximum fill-
volume of the reservoir, as applicable, shall then be poured into the reservoir. In any case, no more than
950 mL (4 cups) of additional powder shall be poured into the reservoir. The powder shall be added to
produce, as directly as possible, overflowing at the area where the parts specified in Clause 7.12.1 are

located.

7.13 Liquid containers, seals, and diaphragms tests

7.13.1

Where the deterioration of a liquid container, seal, diaphragm, or similar component results in a

risk of fire or electric shock, the container, seal, or similar component shall be resistant to deterioration

from the liquid

intended to be used in contact with that component.

7.13.2 Tode
the material d
application in
inspection for
comparison of]

fermine compliance with Clause 7.13.1, the component shall be investigatied v
f which the component is made, the size and shape of the component,
the dishwasher, and other factors. Where applicable, the investigation shall
cracks, deformation, and similar damage or deterioration aftercartificial agin
hardness, tensile strength, and elongation before and after artificial aging.

7.13.3 With
compare its
properties co

7.14 Limiteg

7.14.1  Unle
employed in 3
shall withstang
shock when p
the circuit sha

Note: The short-c|

a) when
accordar]

b) when
specified

c) when

rF
ply with the minimum values specified in Table 9, AftifiCial aging tests.

ference to Clauses 7.13.1 and 7.13.2, a component of elastomeric material, V
nsile strength and elongation before and after attificial aging, complies

short-circuit test (motor protection)

dishwasher required to have groupotor protection in accordance with Clg
the test described in Clauses 7.1432 and 7.14.3 without introducing a risk of
otected by a fuse having a current rating in accordance with Clause 7.14.2. T
| be in accordance with Table 10, Current for limited short-circuit test. See Clau

Feuit test is not required for the following conditions:

a thermally-protected-miotor or a separately enclosed overload- or overcurrent-protective devi
ce with Clause 4.114;

an assembly _is:constructed so that it is determined that flame and molten metal are confined wit
in (a); and

here iSine combustible material, other than electrical insulation, within the enclosure specified in (

vith respect to
the mode of
nclude visual
g, as well as

vhen tested to
when these

5s rated for the application, an overlead-, overcurrent-, or a thermal-profective device

use 4.18.2(c)
fire or electric
he capacity of
se 14.4.

e is enclosed in

hin the enclosure

).

7142 Thec
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current rating

of the highest rated motor in the dishwasher plus the sum of the current ratings of all other loads in the
dishwasher. When the sum does not equal a standard fuse rating, a fuse of the next lower standard fuse
rating shall be used. Where a fuse of a lower rating is used for the test, the following conditions apply:

a) the dishwasher shall start and operate normally without opening the fuse; and

b) the fuse rating shall not be less than the rating of the supply-circuit overcurrent-protective device
required in accordance with Clause 14.4 or 14.13.

7.14.3 In applying Table 10, Current for limited short-circuit test, the horsepower rating shall be
computed by adding the currents of all loads other than motors, the full-load current ratings of motors so
rated, and the corresponding full-load current ratings of horsepower-rated motors. The total computed
current then shall be used to determine the applicable horsepower rating range in Table 10. When all the
components of a dishwasher consist of motors rated in horsepower, the horsepower rating shall be the
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sum of the individual horsepower ratings. For a dishwasher intended to be connected to two or more
individual branch circuits, these conditions apply to each individual internal circuit of the dishwasher.

7.15 Abnormal operation test

7.15.1

7.15.2 and 7.15.3, shall comply with the following:

a) there shall not be emission of flame or molten metal, other than molten solder;

A dishwasher, when operated continuously under the abnormal conditions described in Clauses

b) there shall not be glowing or flaming of the combustible material on which a dishwasher is

placed

, Or is in proximity to;

c) the

openef;

d) the fuse in the grounding connection shall not open; and

shall not be indication of flame or glowing embers either before or after the

oading door is

e) the| dishwasher shall comply with the requirement in Clause %.6.1 in a repegted Dielectric

voltage-withstand test, following the Abnormal-operation test.

7.15.2 A dishwasher shall be operated under abnormal conditien§ such as the malfund
circulating fah or temperature-regulating control, interruption of/the water supply, ma
thermostat cqntrolling an automatic gas shutoff system, or similar malfunction. Other tha
temperature-fegulating control, only one condition of malfunetion shall be imposed at a tin

start of the t
dead-metal p

7.15.3 The
shall continue

7.16 Blocked plunger test

7.16.1 Unle
component —
emit flame or
tissue paper V

7.16.2 To d¢termine whether a component complies with Clause 7.16.1, the component

as follows:

t, the dishwasher shall be operated through one complete cycle of normal

tion of an air-
Ifunction of a
n shunting the
ne. Before the
bperation, and

rts of the dishwasher shall be connectedto ground through a 3 A nontime-delay fuse.

est shall be continued until ultimate results are attained. When a timer is pro
for not longer than the maximuniinterval of the timer.

5s previously investigated for unenclosed use, an unenclosed relay, a soler
ncluding a solenaid valve and a motor-starting relay — as specified in Clause 4
molten metal, other than solder, nor shall it result in glowing or flaming of the
vhen testedtimaccordance with Clause 7.16.2.

vided, the test

oid, or similar
.1.15 shall not
cheesecloth or

shall be tested

a) the plunger of a solenoid, a solenoid valve, or a relay shall be blocked in the normally open
position. A motor-starting relay shall be operated with the contacts blocked in the normally open
position or the closed position, whichever results in more current through the relay coil. The motor
and other components of the dishwasher shall remain connected;

b) the component shall be:

1) supported on a softwood surface covered with a double layer of white tissue paper;

2) covered with a double layer of bleached cheesecloth; and

3) energized at the test voltage specified in Clause 7.1.3;

c) the power-supply circuit shall include a fuse of the maximum current rating of the branch circuit
to which the dishwasher is normally connected. The fuse shall not be less than 20 A; and
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d) the test shall be continued for 7 h unless burnout occurs sooner.

Note: For a component controlled by an automatic timer, protector, or similar device rated for the application, and the operation of the
component is therefore limited to a shorter interval, termination of the test at the conclusion of such interval complies with the intent of
the requirement.

7.17 Overvoltage for electrolytic capacitors test

7.17.1 With reference to Clause 4.16.2 (d), an electrolytic capacitor shall be tested as described in
Clause 7.17.2. The cotton shall not ignite as a result of the test.

7.17.2 Three samples of the capacitor, mounted as intended and with cotton placed around openings in
the enclosure, i i

7.18 Overload on switches test

7.18.1 A swifch or other device that controls a motor, a solenoid, a relay coil;ot/similar cgmponent and
that is not ratg¢d for the load it controls shall be subjected to the applicable overload test§ described in
Clauses 7.18.2 and 7.18.3 or 7.18.4. Each test shall consist of 50 cycles of operation. There shall not be
electrical or mgchanical malfunction or breakdown of the device or undue,burning or pitting gf the contacts
as a result of the test, and the fuse in the grounding connection shall fiot open.

7.18.2 For the tests described in Clause 7.18.3 or 7.18.4,\the dishwasher shall be cagnnected to a
grounded, supply circuit of rated frequency, and exposed ‘dead-metal parts of the dishwgsher shall be
connected to ground through a 3 A nontime-delay fuse. The,connection shall be such that any single-pole,
current-interrupting device is located in the ungrounded conductor of the supply circuit. The switch or
control devicelshall be operated at a rate of not more-than 10 cycles per minute. Employing 4 faster rate of
operation complies with the requirement when reqguested by the manufacturer.

7.18.3 In a tgst to determine whether a switch or other control device that controls a motor|complies with
the requiremept in Clause 7.18.1, the rotor of the motor shall be locked in position and the dishwasher
shall be conngcted to a grounded, supply circuit of rated voltage.

7.18.4 In a test to determine wWhether a switch or other control device that controls a solgnoid, a relay
coil, or similafl component camplies with Clause 7.18.1, the dishwasher shall be connectdd to a supply
circuit of 110 gercent of maximum rated voltage. The load on the device being tested shall b¢ the load that
it is intended t¢ control when the dishwasher is being used as intended.

7.19 Transformer overcurrent protection test

7.19.1  With reference to Clause 4.19.2(b), there shall not be emission of flame or molten metal from a
dishwasher enclosure when a transformer not provided with the primary overcurrent protection is tested
under the conditions described in Clause 7.19.2 and 7.19.3.

7.19.2 The load connected to the output terminals shall be:

a) a resistance so that three times the rated full-load current of the transformer is drawn from the
secondary winding. When the transformer is unable to deliver three times rated current from the
secondary, the test shall be performed with the output terminals of the transformer short-circuited;

b) the locked rotor current of a motor that is intended to be used with the transformer; or

c) a resistance equal to the load imposed on the transformer by the coil of any solenoid, relay, or
similar component under a blocked-plunger or -armature condition. When more than one device is
provided, the largest device shall be connected to the output terminals with the armature or plunger
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blocked in the position resulting in maximum current with the remaining devices operating as
intended; the remaining devices shall be connected such that maximum current flow is achieved
based on normal operation and control.

7.19.3 The transformer shall be operated continuously at the test voltage specified in Clause 7.1.3 and at
rated frequency with the transformer enclosure or core grounded. The supply circuit for which the
transformer is tested shall be protected by fuses rated not less than that required for the transformer circuit
in the dishwasher. Fuses accessible in accordance with Clause 4.17.4 shall be replaced with dummy
fuses. Inaccessible fuses shall not be replaced in the circuit. Operation shall be continued until constant
temperatures (see Clause 7.4.9) are attained, as measured by a thermocouple on the transformer coil or

until burnout of the transformer, whichever occurs first.

7.20 Transfprmer burnout test

7.20.1 For g power transformer employed as specified in Clause 4.22.2, the transformer {
on a layer of|bleached cheesecloth. A 3 A nontime-delay fuse shall be connected from t
transformer tq ground. Each secondary winding of the transformer shall be shart-éircuited o
7 hours or until ultimate results occur. Each secondary winding of the powertransformer sh
separate sample of the transformer shall be used for each secondary winding to b

transformer shall be protected by the current-limiting device providedyby the transforme
dishwasher. Tlhe results comply with the requirement when:
a) the fuse in the grounding connection does not open,;
b) eagh transformer withstands the Dielectric voltage-withstand test, Clause 7.6
between the primary and each secondary winding, between the transformer cor
winding, and between the transformer core and each secondary winding;
c) therg is no ignition of the cheesecloth; and
d) the|transformer circuit fuse or clrrent-limiting device opens, and there is no in
increaged risk of fire, electric shock; or injury to persons.

Note: Performin
requirement. The

this test with the transformer and the current-limiting device installed in the dishwasher
layer of cheesecloth js-net'required to be placed under the transformer during the test.

7.21 Door interlock endurance test

7.21.1  With reference’to the requirements in Clause 6.1.2 — 6.1.4, an electrical component
assembly, su¢h as a switch or solenoid, shall withstand 100,000 cycles of operation without

electrical malfunction. The endurance test shall be performed at a rate of 6 through 12 cycl

hall be placed
ne core of the
e at a time for
Il be tested. A
b tested. The
r circuit in the

for 1 minute
b and primary

dication of an

omplies with the

of an interlock

mechanical or
es per minute.

The interlock shall be energized during the test.
7.22 Loading door/drawer moment load test

7.22.1

The stability of a free-standing, front-loading dishwasher, mounted as it is intended to be used,

shall be tested by applying, or suspending, a 22.9-kg (50-Ib) weight to the center of the outer edge of the
loading door, or the loading drawer when it is in its outermost position, whichever results in the larger
upsetting moment. No dishes or water shall be in the dishwasher. Casters or legs, when provided, shall be
turned or adjusted to result in the least stability. The dishwasher shall not overturn.
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7.23 Strain relief test

7.23.1 The strain-relief means provided on an attached flexible cord, when tested in accordance with
Clause 7.23.2, shall withstand for 1 minute, without displacement, a direct pull force of 35 Ib (156 N)
applied to the cord.

7.23.2 The connections within the dishwasher shall be disconnected. A 35-Ib (16-kg) weight shall be
suspended on the cord and supported by the dishwasher so that the strain-relief means is stressed from
all angles available due to the construction of the dishwasher. At the point of disconnection of the
conductors, there shall not be movement of the cord as to indicate stress on the connections.

7.24 Push-back relief test

7.24.1 To dgtermine compliance with Clause 4.7.1.15 a dishwasher shall be testedcinlac¢ordance with
Clause 7.24.2|without occurrence of any of the conditions specified in Clause 4.7.1.15/(a) — ().
7.24.2 The 4ttached flexible cord shall be held 25.4 mm (1 in) from the point\where the ford emerges

from the enclg
be pushed ba
push the corg
manipulated tq
be applied 25.

8 Performar

8.1 Automat

sure of the dishwasher and shall then be pushed back into_the.dishwasher. ]
Ck into the dishwasher in 25.4-mm (1-in) increments untikthe cord buckles g
into the dishwasher exceeds 26.7 N (6 Ibf). The cord’within the dishwa
determine compliance. When an integral cord guard-is. provided, the push-ba3
1 mm (1 in) from the end of the cord guard.

ce Requirements Unique To Electrically-Heated Dishwashers

ic temperature control tests

8.1.1 When

a) therg¢ shall not be electrical or mechanical malfunction of the control;

b) ther:
c) the f|
8.2 Overvolf
8.2.1 The ov

n automatic temperature controlis tested as described in Clause 8.2 and 8.3:

shall not be undue burning, pitting, or welding of the contacts; and

Lise in the grounding connection shall not open.
age test

ervoltage’test on an automatic temperature control shall be performed with th

made so that

of the control nechanism and the enclosure and other dead-metal parts of the dishwasher. ]

hete_is a difference of potential equal to the full test voltage between current-

'he cord shall
r the force to
sher shall be
ck force shall

B connections
carrying parts

[he enclosure

shall be connected to ground through a 3 A nontime-delay fuse. The dishwasher shall be connected to a
supply circuit having a voltage equal to 120 percent of the maximum rated voltage of the dishwasher and
the control operated for 50 cycles of operation.

8.3 Endurance test

8.3.1 For the endurance test described in Clause 8.3.2 — 8.3.4, the dishwasher shall be connected to a
supply circuit having a voltage equal to the maximum rated voltage of the dishwasher. The enclosure of
the dishwasher shall be connected to ground through a 3 A nontime-delay fuse.

8.3.2 A temperature-regulating control and each contactor or similar device that is part of a temperature-
regulating control circuit shall be subjected to 100,000 cycles of making and breaking the load that it
normally controls.
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Note: For a control that when shunted out of the circuit in accordance with Clause 7.15.2 does not result in a risk of fire or electric
shock, subjection to 6000 cycles for the test meets the intent of the requirement.

8.3.3 An automatically-reset temperature-limiting control or a combination temperature-regulating and
-limiting control shall be subjected to 100,000 cycles of making and breaking the load that it normally
controls.

8.3.4 A manually-reset temperature-limiting thermostat shall be subjected to 1000 cycles of operation

making and breaking the load that it normally controls, and 5000 cycles of no-load operation.

9 Performance Requirements Unique To Gas-Fired Dishwashers

9.1 Genera
9.1.1 Apart
performance
dishwashers.

or fitting used as a gas conduit shall not sag, distort, melt, or show leakage of
of the tests specified in Clause 9, Performance requirements, unique

9.1.2 The fipish of a jacket and other exposed parts shall be durable and-dniformly applie

show undue
requirements

9.1.3 Forth
gas temperat
in Clauses 7.1

9.14 For a
accordance V
ANSI/NFPA 2
rated Type B
it shall have
enclosure, an
shall be provi
thus formed s
from its surfg
component. A
single-wall ve|

9.1.5 A dish

discoloration or deterioration after being subjected to, the) tests in Clause 9
unique to gas-fired dishwashers.

b tests specified in Clause 9.4, Normal operation— combustion test, and Cla
ire for draft hood appliances test, the dishwasher shall be installed in an alco
.9 and 7.5.14.

dishwasher intended for installation>with a vent connector and chimney a
vith the Standard for Chimneys,~Eireplaces, Vents and Solid Fuel Burnin
11, the dishwasher shall be tested with either a single-wall galvanized vent
bent connector, at the option-ofthe manufacturer. When a single-wall vent con
a clearance of 152 mm-(6-in) between its surface and the walls and ceili
opening having a diameter 102 mm (4 in) larger than the diameter of the
ded, and the vent connector shall be centered in the opening. The 50.8-mm
hall be sealed on the outer surface. When a Type B vent connector is used,
ce to the walls_and ceiling of the enclosure shall comply with the require
t its point_ef\passage through the enclosure, the annulus shall be sealed a

Nt connectors.

washer with a vertical flue outlet shall be tested with vent arrangement Style]

Figure 8, En

gas during the
to gas-fired

i and shall not
Performance

se 9.10, Flue
e as specified

rrangement in
g Appliances,
connector or a
hector is used,
ng of the test
ent connector
(2-in) annulus
the clearance
ments for that
5 specified for

| as shown in

closure types and clearance nomenclature for alcove and closet installd

ption tests for

dishwashers, unless otherwise specified in the manufacturer's installation instructions. A dishwasher with
a horizontal flue outlet shall be tested with vent arrangement Style Il as shown in Figure 8, unless
otherwise specified in the manufacturer's installation instructions.

9.1.6 For a gas-appliance pressure regulator with a vent limiter, the limiter shall be in place during the
tests.

9.1.7 While performing the tests in Clause 9, Performance requirements unique to gas-fired
dishwashers, and Clause 11, Manufacturing and production tests unique to gas-fired dishwashers, the
means to vent flue gases shall be inherent to the construction of a dishwasher. For a dishwasher intended
to be installed with a commercial cooking or kitchen hood complying with the Standard for Ventilation
Control and Fire Protection of Commercial Cooking Operations, NFPA 96, the dishwasher shall not be
connected to a vent connector for the test.
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9.1.8 A dishwasher provided with a draft hood shall be tested with the hood in place during all tests,
unless otherwise specified.

9.1.9 For a dishwasher with controls that provide automatic multi-rate control of the input rating, and for a
dishwasher with an automatic-modulating controls which provides for turning on of the main burner gas at
a reduced rate, shall also be tested at the minimum input rating for the tests in Clauses 9.7 and 9.8.

9.1.10 A dishwasher having an automatic-modulating control which acts to reduce the input rating after
ignition of the main burner shall also be tested at the minimum input rating and comply with Clauses
9.7.1.1and 9.7.3.1.

9.1.11  For a_dishwasher intended for installation with a vent connector and chimney arrangement in
accordance with the Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances,
ANSI/NFPA 2[I1, and intended for installation under a commercial kitchen hood in accordance with the
Standard for \entilation Control and Fire Protection of Commercial Cooking Operations, ANSI/NFPA 96,
tests shall be Jperformed with and without any vent connector or venting arrangement cornnected to the
dishwasher.

9.2 Test gases

9.21 In peri
gases for whi
other operatin

sted with the
fuel ratio and

orming the tests specified in Clause 9.4 — 9.10, the\dishwasher shall be tg
h the equipment is rated. (See Table 11, Inlet test/pressures.) The input air
j conditions shall be in accordance with the manufacturer's instructions.

9.3 Test pregsures and burner adjustments test

9.3.1 In performing the tests specified in Clause 9@ — 9.7, unless otherwise stated, the tes{ for each type

of gas specifigd shall consist of a series of thrée test conditions: one at the normal inlet
condition, ong at a reduced inlet test presstre condition, and one at an increased inlet
condition, as gpecified in Table 11, Inlet test pressures.

9.3.2 When the manifold pressure ‘at the increased inlet test pressure condition is not grg
manifold presgure at the normalsinlet test pressure condition, tests at the increased inlet
condition are pot required. However, tests at the normal inlet test pressure condition shall
whenever testp at the increased inlet test pressure condition are specified.

9.3.3 The inlet test pressures specified in Clause 9.3.1 shall be the pressure immediatel
controls. The fegulator outlet pressure at normal inlet test pressure shall be the rated pressu

test pressure
test pressure

pater than the
test pressure
be performed

y ahead of all
re specified in

accordance with €lause 15.2(e).

9.3.4 A burner shall be adjusted to the burner's hourly Btu rating at normal inlet test pressure, unless
otherwise specified. A burner shall be adjusted to the manufacturer's hourly Btu rating +2 percent, 15
minutes after being placed in operation from an ambient temperature start. The manifold pressure shall be
within £10 percent of that printed on the rating plate. Primary air shall be set to give a complete and solid
flame. No readjustment of hourly Btu input or primary air shall be made during a series of tests with any
one test gas.

9.3.5 The minimum input rating for test purposes, on a dishwasher provided with controls which reduce
the input rating by automatic means, shall be 87 percent of the minimum input rating specified by the
manufacturer. The manufacturer's specified minimum input rating shall not be less than 20 percent of the
manufacturer's specified normal input rating.
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9.4 Normal operation — combustion test

9.4.1 A dishwasher shall not produce carbon monoxide in excess of 0.04 percent in an air-free sample of
the products of combustion when the dishwasher is tested in a room with a normal oxygen supply.

9.4.2 The dishwasher shall be installed as specified in Clauses 7.5.9 and 7.5.14. The dishwasher shall
be filled and supplied with water at a temperature in accordance with Clause 7.4.9. The main burners shall
be fired and caused to run continuously to maintain a tank temperature within +8°C (+15°F) of the set point
of the thermostat.

9.4.3 Atthe end of 15 minutes of operation at normal inlet test pressure and rated Btu input, a sample of
the flue gases shall be obtained at a point immediately preceding the discharge of the gases from the flue
outlet of the dishwasher. When the method of obtaining the flue gas sample is not practical |using another
equivalent mgthod to obtain the sample is acceptable with the agreement of all parties-involyed. Additional
samples shall be taken at 5 minute intervals as follows:

a) with the dishwasher operating at increased inlet test pressure; and

Note: When there is no subsequent increase in manifold test pressure going from nermal inlet gas pregsure to increased
inlet gag pressure, this portion of the test is not required.

b) with the dishwasher operating at reduced inlet test pressure.

9.4.4 The flue-gas samples shall be analyzed for carbon dioxide and carbon monoxide| The samples
shall be obtained before the control functions to reduce the gas rate or shut off the gas fuel t¢ the burner.

9.5 Undervopltage combustion test

9.5.1 A burher assembly or device shall, when tested at a voltage of 85 percent of minimum rated
voltage for alternating current or 80 percent of minimum rated voltage for direct current, operate such that:

a) gas|at the main burner is ignited-as intended during the five ignition trials;
b) flamjes do not flash outside the device being fired nor damage parts;
c) conlbustion is complete and stable;

d) the concentration*of carbon monoxide does not exceed 0.04 percent in an air-freg sample of the
produgts of combustion at normal inlet gas test pressure; and

e) the purner assembly operates without interruption.

9.6 Combustion air failure test

9.6.1 A mechanical-draft burner assembly or device shall not operate in a manner that results in a risk of
fire or injury to persons during interruption and on restoration of the combustion air supply as specified in
Clause 9.6.2. The fuel supply shall be shut off due to the inherent function of the burner assembly or by
action of a control within the specified time limits for the control. The burner assembly shall require manual
restart to fire the burner assembly upon restoration of the air supply, or an automatically-lighted burner
assembly shall restart upon restoration of the air supply and automatic reignition shall be attained as
intended.

9.6.2 To determine compliance with Clause 9.6.1, the test shall be performed under normal operating
conditions as specified in Clause 9.4, Normal operation — combustion test. While the burner assembly or
device is being fired at any operating rate, the fan supplying air for combustion shall be stopped by
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disconnecting the fan motor only from the electrical circuit, by disconnecting any flexible coupling, or by

removing any

belt required to drive the fan.

9.7 Burner operating characteristics test

9.7.1 Determination of general operating characteristics test

9.7.1.1

When tested in accordance with Clause 9.7.1.2 — 9.7.1.8, a pilot or main burner flame:

a) shall not flash back outside the combustion space during this or any of the other tests specified
in this section; and

b) shal
9.7.1.2 Thef
9.7.1.3 A dis

be tested whe

9.7.1.4 Start
with Clause 7|

hwasher provided with controls which reduce the input rate by automatic me
n adjusted as specified in Clause 9.3.5.

ng with the dishwasher at room temperature and inlet water at a temperature
4.9, with the burner cold, at least 5 successive ignition tests shall be perfo

main burner gas flow maintained for 30 seconds and interrupted for 30 seconds for each cycl

9.7.1.5 The
with the burne
maintained for

9.7.1.6 For 4
be repeated
dishwashers ¢
and operation
this test shall
rate.

9.71.7 Inth
deliver 1/3 the
rate at which g
control systen

Hishwasher shall then be operated for a period-of 15 minutes at normal inlet
I hot. At least five successive ignition tests.shall be performed with the main b
30 seconds and interrupted for 30 seconds for each test.

dishwasher equipped with other than snap-action main-burner gas controls,

quipped with automatic multi~rate or automatic-modulating controls that provi
at a reduced rate, and that.act to reduce the input rate after ignition of the ma

b event the control system shuts off the main burner gas before the gas rate
normal orfhaximum input rate as applicable, the test shall be performed at th
burner s operated by the control system. In any case, a burner shall not be o
at lessthan 87 percent of the minimum input rate on dishwashers which h

multi-rate or g

utematic-modulating controls that provide for ignition and operation at a red

that act to reddice-the input rate after ignition of the main burner gas.

carry across all ports and burn at all ports when the main burner gas IS ignited,.

ests shall be performed at the inlet test pressures specified under Clause-9.3.1.

pe performed with the gas’rate to the main burner adjusted to deliver 1/3 of m

!

ans shall also

n accordance
med with the
e.

test pressure
irner gas flow

this test shall

vith the gas rate to the main burner adjusted to deliver 1/3 of normal ipput rate. On

de for ignition
n burner gas,
aximum input

is adjusted to
e lowest input
erated by the
ve automatic
iced rate and

9.7.1.8 For any dishwasher, including those equipped with automatic multi-rate or automatic-modulating
controls that provide for ignition and operation at a reduced rate and act to reduce the input rate after
ignition of the main burner gas, the test shall be repeated at 87 percent of the minimum input rate.

9.7.2 Determination of flashback at mixer faces test

9.7.21
openings in mi

xer faces.

When tested in accordance with Clause 9.7.2.2 — 9.7.2.4, a burner shall not expel gas through air

9.7.2.2 With the dishwasher operating at the inlet test pressure specified in Clause 9.3.1 and at the input
rate specified in Clause 9.3.5, a flame shall be applied to the mixer face in such a manner that any gas
expelled from the mixer head is ignited.
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9.7.2.3 For a dishwasher equipped with other than snap-action main burner gas controls, this test shall
be repeated with the gas rate to the main burner adjusted to deliver 1/3 the normal input rate. On
dishwashers equipped with automatic multi-rate or automatic-modulating controls that provide for ignition
and operation at a reduced rate, and that act to reduce the input rate after ignition of the main burner gas,
this test shall be performed with the gas rate to the main burner adjusted to deliver 1/3 of maximum input
rate.

9.7.2.4 For all dishwashers including those equipped with automatic multi-rate or automatic-modulating
controls that provide for ignition and operation at a reduced rate, and that act to reduce the input rate after
ignition of the main burner gas, the test shall be repeated at 87 percent of the minimum input rate.

9.7.3 Determination of carbon deposits test

9.7.31 A anArner or pilot shall not deposit carbon during any of the tests specified.in|Cl
9.7.2.4. Yelloy-tipped flames that do not deposit carbon comply with this requirement.

!

9.8 Pilot ignition systems test

ause 9.7.1.1 -

9.7.3.2 Att
evidence of ¢

e completion of each test in this section, the combustion charmber shall bg examined for

rbon.

9.8.1 Determination of general operating characteristics test

9.8.1.1 Whgn tested in accordance with Clause 9.8.1.2 -.9.8.1.7, the pilot shall ignite the das at the main

burner after gps reaches the main burner port and shall\fet remain extinguished when the g
burner is turned on or off in a normal manner, either manually or by means of automatic
requirement does not apply to intermittent type pilots when the gas to the main burner is turn

9.8.1.2 Thig test shall be performed over, the range of inlet test pressures specified in C
each type of gas specified for the test. When testing with natural gas, a 995-Pa (4.0-in wat¢
test pressure pdjustment shall be included with the test.

9.8.1.3 Thqg pilot burner, main=>burner, and automatic igniter shall be adjusted acq
manufacturer}s instructions, and-then the gas shall be turned off at the main burner.

9.8.1.4 Befgre timingtheignition, all gas piping shall be filled with gas.

9.8.1.5 Gag shall\be admitted to the main burner by turning on fully, in a continuous n

as to the main
devices. This
ed off.

ause 9.3.1 for
r column) inlet

ording to the

ovement, any

manual meanis\provided for main burner ignition. The period of time between the instant gas

is admitted to

the main burnerand ignition of the gas shall be recorded.

9.8.1.6 Not less than 25 successive ignition tests shall be performed with the main burner gas flow
maintained for 30 seconds and interrupted for 30 seconds for each test. The results do not comply when
the presence of the ignition source is not proved after gas reaches the main burner port in any one
instance, or when there is continued extinction of the pilot.

9.8.1.7 These tests shall be repeated using any automatic means provided for controlling main burner
gas flow.

9.8.2 Determination of ignition time test

9.8.2.1 The time after the initiation of gas flow to prove the ignition source shall not be greater than the
ignition means flame-establishing period specified in Table 12, Maximum safety control timings, when the
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dishwasher is operated at normal inlet test pressure. For purposes of this test, the primary-safety control
manufacturer's specified maximum flame-establishing period shall be used.

9.8.2.2 When an interrupted ignition source is provided, the time required for the main burner flame to be
proved from the initiation of main burner gas flow shall not exceed the main burner flame-establishing
period specified in Table 12, Maximum safety control timings, when the dishwasher is operated at normal
inlet test pressure. For purposes of this test, the primary-safety control manufacturer's specified maximum

main burner flame-establishing period for the automatic gas ignition system shall be used.

9.8.3 Determination of flame failure response time test

9.8.3.1

When tested in accordance with Clause 9.8.3.2 — 9.8.3.5, the time required for the automatic gas

ignition syster
failure respons
this test, the p
used.

h to shut off the gas supply following loss of supervised flame shall not exc
e time and the valve closing time specified in Table 12, Maximum safety.contr

9.8.3.2 A usgr adjustable thermostat shall be set at its maximum temperature setting.

9.8.3.3 With
be ignited and

the inlet water at a temperature in accordance with Clause'7.4.9, the main bu
shall burn for 1 hour at normal inlet test pressure, or-until the thermostat red

gas supply or functions to shut off all gas fuel to the burner.

9.8.3.4 The
burners to op
intermittent pi
that for the m
before the m
reestablished.

9.8.3.5 Whe
time and cond

9.8.4 Pilots

9.8.4.1 Whe
burner when t
valve of the a
represents thg

tank water temperature shall be maintained “during the test at a setting th
brate continuously. All gas shall then becturned off and the gas flow to a

ot immediately reestablished. An interrupted pilot having a separate sensin
bin burner flame shall be tested by turning off all gas after the pilot has bee
pin burner gas is ignited. The gas flow to the interrupted pilot shall bg
The gas shall not ignite.

n the automatic gas ignition*system is constructed to shut off the pilot gas su
tions specified in Clause 9.8.3.1 and Table 12, Maximum safety control timings

Lipervision test

n tested inraccordance with Clause 9.8.4.2 — 9.8.4.3, the pilot shall ignite the g
he gas Supply to the pilot is reduced to a point where the flame is just enoug
utomatie gas ignition system open, or just above the point of flame extincti

higher pilot gas rate. A pilot which becomes extinguished after having co

ped the flame
bl timings. For

imary-safety control manufacturer's specified maximum flame failure résponsg time shall be

rner gas shall
ices the main

at allows the
continuous or
y device from
n proved and

immediately

pply also, the
, shall apply.

bs at the main
h to keep the
bn, whichever
mpleted main

complicaaitbh-th it A ot thot W ma

-----

burner ignition

lo-rao trama o a-aoybinannohad
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main burner

gas is turned on and before igniting the main burner complies with the requirement when additional tests
are made at increasing pilot rates and it is determined that no condition exists where the pilot remains
lighted without igniting the main burner gas.

9.8.4.2 The primary-safety control manufacturer's specified maximum flame failure response time shall
be used for the test.

9.8.4.3 To determine compliance with Clauses 9.8.4.1 and 9.8.4.2, the tests in (a) — (c) shall be
performed at normal inlet test pressure based on the specified pilot types. For each test condition, the pilot
shall ignite the gas within 4 seconds from the time gas reaches the main burner without flame flashout or
damage to the dishwasher:

a) for a single-flame pilot burner, the pilot gas supply shall be reduced to an amount just enough to
keep the valve of the automatic gas ignition system open, or just above the point of flame
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extinction, whichever represents the higher pilot gas rate. For this test, a flame is equivalent to a
substantially uniform contour flame when the flame deviates from uniform contour due to a flame
baffle or channel;

b) for a multiflame pilot burner, all the pilot flame ports other than those for heating the thermal
element shall be blocked, and the pilot gas supply shall be reduced to an amount just enough to
keep the valve of the automatic gas ignition system open, or just above the point of flame
extinction, whichever represents the higher pilot gas rate;

c) for a pilot burner and thermal element assembly that supply electrical energy to an automatic
control system, the tests under (a) and (b) shall be performed with the pilot adjusted to the
minimum size (pull-in voltage) required to open the valve, when the thermal element is the only

sourciiwmmmwhww
other than the

systemh when only the thermal element and valve are present. System componerits

valve
shall b

d) for
on or
adjust
When
discon

bhall be excluded during this test. When a multiflame pilot burner is provided,
e performed at increased pilot input ratings; and

b recycling pilot burner (gas ignited) that operates every time the main gas b
pff, either manually or by automatic controls, the gas supply\to the ignition
bd so that the gas provided is just enough to ignite the gas/at the thermal
an escapement pilot is used in the control system{)the escapement
nected before applying this test.

9.8.5 Determination of pilot ignition system with voltage variations test

9.8.5.1 Und
automatic pilg

er the conditions of voltage variation and.inlet test pressure specified in Clau
t ignition system shall ignite the pilot burner gas within 30 seconds after g3

pilot burner port.

9.8.5.2 Test
pressure:

a) the
the dis

b) the

5 shall be performed 10 times fereach of the following voltage conditions at n

dishwasher shall be tested at undervoltage, which is the voltage adjusted to
hwasher rating platetvoltage; and

dishwasher shall;be tested at overvoltage, which is voltage adjusted to 110

dishwasher rating plate voltage.

9.8.6 Determination of delayed pilot ignition on pilots with automatic shutoff test

rmance of the

the tests in (b)

irner is turned
flame shall be
heating ports.
pilot shall be

se 9.8.5.2, an
s reaches the

brmal inlet test

85 percent of

percent of the

9.8.6.1 Whg

n\iested in accordance with Clause 9.8.6.2 — 9.8.6.7, a pilot equipped with

an automatic

igniter shall not result in flame flashout or damage to the dishwasher. For this test, the primary-safety
control manufacturer's specified maximum flame failure response time, in combination with the primary-

safety control

manufacturer's specified minimum recycle time, shall be used.

9.8.6.2 The pilot ignition means shall be rendered inoperative. Main burner gas flow shall be shut off.

9.8.6.3 A dishwasher shall be tested with one or more sampling tubes to measure the gas-to-air ratio at
various points in the dishwasher. The sampling tube or tubes shall be connected to a gas-air analyzer
coupled to a chart-type single-point indicating or recording device in order to produce a constant trace of
the gas-to-air ratio at the sample point. This connection shall be maintained until the system has been
completely evaluated. The gas-to-air ratio trace shall be developed with the dishwasher both hot and cold,

and with all te

st gases for which the dishwasher is tested.
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9.8.6.4 Unburned pilot gas shall flow into the dishwasher for a time equivalent to the primary-safety
control manufacturer's specified maximum flame failure response time. Immediately following shutoff of
the gas supply, an ignition cycle shall be initiated and continued until the pilot igniter is energized, as
determined by the primary-safety control manufacturer's specified minimum recycle time.

9.8.6.5 For a gas-to-air ratio above the lower explosive limit, additional ignition tests shall be performed
between the time of energization of the ignition means and when the atmosphere within the dishwasher
returns to below the lower explosive limit to determine that the automatic igniter does not result in flame
flashout or damage to the dishwasher.

9.8.6.6 A dishwasher with a control system that does not provide complete gas shutoff, and a purge
period of 5 minutes or longer, shall be tested as specified in Clause 9.8.6.1 — 9.8.6.7. The purge period
shall be 4-1/2 minutes with the pilot gas flowing during the period.

9.8.6.7 With
shutoff and a g

reference to Clause 9.8.6.6, a dishwasher with a control system that provides
urge period of 5 minutes or longer complies with the requirement.

complete gas

9.8.7 Determination of delayed pilot ignition on pilots without automatic shutoff test

ith automatic
ut or damage

9.8.7.1 Whe
shutoff when t
to the dishwas

h tested in accordance with Clause 9.8.7.2 — 9.8.7.5, a‘pilot not provided v
he presence of the ignition source is not proved shallmot result in flame flashg
her.

9.8.7.2 A pilgt ignition means shall be rendered inoperative."Main burner gas flow shall be ghut off.

9.8.7.3 The test shall be performed in a draft-free environment.

9.8.7.4 A dishwasher shall be tested with one.or'more sampling tubes to measure the gag
various points|in the dishwasher. The sampling tube or tubes shall be connected to a gas-t
coupled to a dhart-type single-point indicating or recording device in order to produce a cor

-to-air ratio at
p-air analyzer
stant trace of

the gas-to-air Jratio at the sample point.,This connection shall be maintained until the sysfem has been

completely evaluated. The gas-to-air-ratio trace shall be developed with the dishwasher both
and with all tegt gases for which the\dishwasher is tested.

9.8.7.5 Unburned pilot gas.shall flow into the dishwasher until equilibrium of the gas
attained. A dishwasher gomplies with Clause 9.8.7.1 when the gas-to-air ratio at the time at
igniter energizes is not greater than the lower explosive limit. For a ratio above the lower ¢
additional ignifion tests shall be performed at any time for up to 1 hour of pilot gas flow to g
the unsuperviged pilot system does not result in flame flashout or damage to the dishwasher.

hot and cold,

to-air ratio is
vhich the pilot
xplosive limit,
etermine that

9.8.8 Determination of delayed pilot ignition on systems with runner-type pilot burner

9.8.8.1 When tested in accordance with Clauses 9.8.8.2 and 9.8.8.3, flames shall travel freely to all pilot
burner ports when the gas is ignited at any one port.

9.8.8.2 The gas rate to the pilot shall be adjusted at normal inlet test pressure to the manufacturer's
hourly Btu input rating, and the pilot gas shall be ignited. The pilot gas pressure shall then be reduced to a
point at which the amount of gas being consumed is such that the safety shutoff device remains in the
position that is required during service to turn on the gas supply.

9.8.8.3 The pilot flames shall then be extinguished at the point of pilot flame proving, and the gas from
the ports which serve to prove pilot flame (that is, to heat the thermal element of the safety shutoff device)
shall be immediately reignited. The flames shall travel freely to all other ports on the pilot runner burner.
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9.8.9 Determination of automatic gas ignition system component temperature test

9.8.9.1

than those temperatures for which the component is rated.

The temperatures measured on an automatic gas ignition system component shall not be greater

9.8.9.2 To determine compliance with Clause 9.8.9.1, thermocouples shall be peened, brazed, or
secured to the following locations as applicable to the component being investigated:

a) pilot burner tip;

b) pilot burner orifice fittings;

c) ele

clricianiter:
otHEGHHE

d) flar
e) sur

f) valv

g) ele

h) con

i) mag

9.8.9.3 The
pilot tempera
then be meas|

he sensor;
faces of the hot and cold junction of thermoelectric types;
e body;

Ctric switch;

tact mechanism; or

netic assembly.

main burner and pilot burner shall be operated at normal inlet test pressure u
ures have been attained. The temperatures at the points specified in Claus
ured to determine compliance with Clause 9.8.9.1.

9.9 Direct ignition systems tests

9.91

9.9.1.1 The
main burner p

9.9.1.2 This
maintaining d
operation and

9.9.1.3
performance,

Determination of general opérating characteristics test

ort when operated-at dishwasher rating plate voltage.

test shall.be performed at the inlet test pressures specified under Claus
ishwasher ‘rating plate voltage to the dishwasher, the ignition system shal
ignitian observed.

ignition system shaib ignite the gas at the main burner immediately after g3

ntil equilibrium
e 9.8.9.2 shall

s reaches the

e 9.3.1. While
be placed in

ignition shall occur immediately after gas reaches the main burner port.

9.9.2 Determination of operating characteristics under varied voltage conditions

9.9.2.1

The procedure described in Clause 9.9.1.2 shall be performed 25 fimes, and for each

Under the conditions of voltage variation and inlet test pressure specified in Clause 9.9.2.2, the

direct ignition system shall ignite main burner gas within 4 seconds after gas reaches the main burner port.

9.9.2.2 Tests shall be performed under the following voltage conditions at normal inlet test pressure.
Ignition cycles shall be performed 25 times:

a) the dishwasher shall be tested at undervoltage, which is the voltage adjusted to 85 percent of
the dishwasher rating plate voltage; and
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b) the dishwasher shall be tested at overvoltage, which is voltage adjusted to 110 percent of the
dishwasher rating plate voltage.

9.9.3 Determination of flame failure response timing test

9.9.3.1 When tested in accordance with Clauses 9.9.3.2 and 9.9.3.3, the time required for the main
burner gas supply to be shut off in the event of flame outage during an operational cycle shall not exceed
the direct ignition flame failure response timing specified in Table 12, Maximum safety control timings. For
purposes of this test, the primary-safety control manufacturer's specified maximum flame failure response
time, maximum flame failure reignition time, and minimum recycle time shall be used.

9.9.3.2 The dishwasher shall be tested at equilibrium temperatures while operating at normal inlet test

pressure.

9.9.3.3
seconds follov
flashout or d4
mechanical m
for a minimunm
9.9.3.1. For th
time, maximur

In the event the ignition means reactivates, the means shall be reenergized in"nhot

ing flame outage, and the ignition means shall reignite the main burner gas
mage to the dishwasher. For dishwashers where all air for €ombustion i
bans, reactivation of the ignition means after a purge (recycle {ime) period that
of four air changes of the combustion chamber and flue,passages complie
s test, the primary-safety control manufacturer's specified maximum flame fai
n flame failure reignition time, and minimum recycle time shall be used.

9.9.4 Determination of delayed main burner ignition test

9.94.1 The
the dishwashg
burner gas tha

9.94.2 Fort
used. For syst|
performed usi
time.

9.9.4.3 With
normal inlet te
safety control
period, whichg
time for each ¢

onstruction of the dishwasher and the arrangement of the ignition system sha
r vents without flame flashout or damage, in the event of a delay in ignitio
t is produced by foreign debris, electrical shorting of the ignition means, or sim

his test, the primary-safety control manufacturer's specified maximum lockout
ems which deactivate the ignition means prior to the end of the lockout time, th

the dishwasher‘\at room temperature, the dishwasher shall be placed intg
st pressure with-the ignition means defeated for varying intervals of time up t
manufacturer's maximum specified lockout time or maximum specified igni
ver is shorter. For recycling systems, attempts to ignite shall be made for varyi
ycle throughout the total operating sequence up to lockout.

9.10 Flue gas-temperaturefor-draft-hood-appliances-test

9.10.1

more than 0.8
without flame
5 supplied by
provides time
5 with Clause
ure response

| be such that
n of the main
lar events.

time shall be
e test shall be

hg the primary-safety control manufacturer's specified maximum ignition actjvation period

operation at
b the primary-
ion activation
hg intervals of

gases shall not exceed 266.5°C (480°F) above room temperature.

When tested in accordance with Clause 9.10.2 — 9.10.4, the average temperature of the flue

Note: For a dishwasher having unconventional venting means supplied with the dishwasher by the manufacturer, the dishwasher
complies with Clause 9.10.1 when the flue gas temperature rise is 266.5°C (480°F) or less, or the construction of the dishwasher is
such that the risk of fire is not increased when the dishwasher is installed in accordance with the manufacturer's instructions.

9.10.2 This test shall be performed at normal inlet test pressure. The flow of water through the
dishwasher shall be regulated so that the burners operate continuously. The dishwasher tank temperature
shall be maintained at a temperature below the set point of the thermostat. A sample of the flue gases
shall be secured ahead of the draft hood and analyzed for carbon dioxide. See Clause 9.10.4.
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9.10.3 The draft hood relief opening shall then be blocked. A 610-mm (2-ft) long vent pipe shall be
attached vertically to the outlet of a vertically discharging draft hood. For a draft hood that discharges
horizontally, an elbow and a 610-mm (2-ft) vent pipe shall be used. The draft hood, elbow, and vent pipe
shall be insulated to reduce heat loss with 25.4 mm (1 in) of fiberglass insulation. To determine the
average temperature across the transverse of the stack, a grid of thermocouples in parallel shall be
installed in the vent pipe in a plane 457 mm (18 in) from the inlet. The thermocouples shall be positioned in
the grid so each thermocouple measures an equal area of the vent pipe. The length of all thermocouple
leads shall be equal before paralleling. The outlet of the vent pipe shall be equipped with an adjustable
restrictor.

9.10.4 The blockage for the draft hood relief opening shall be removed and the vent pipe outlet shall be
restricted until the carbon dioxide concentration in a sample of the flue gases is the same as determined
under conditijphs speciiied In Clause J.10.Z. The average temperaiure of the 1lue_gpses shall be
determined.

10 Manufagturing And Production Tests Unique To Electrically-Heated Dishwashers

10.1 Produgtion line dielectric voltage-withstand test

10.1.1 Whenp tested in accordance with Clause 10.1.2 — 10.1.10, a dishwasher shall withstand without
electrical bregkdown, as a routine production-line test, the application of a potential in adcordance with
either conditipn A or condition B of Table 13, Production-line {ést’conditions, at a frequeincy within the
range of 40 —[70 Hz:

a) between the primary wiring, including connected,components, and accessible depd-metal parts
that are able to become energized under fault conditions; and

b) befween primary wiring and accessible'€xtra-low voltage — 42.4 V peak or less|— metal parts,
including terminals.

For a dishwagher that has provisions for_connection to more than one primary supply, the test shall be
performed with all primary circuits conngcted together. The test potential shall be the maximum potential
corresponding to the highest voltage as specified in Table 13, Production-line test conditions|.

10.1.2 Testing the dishwasher-in either a heated or unheated condition meets the intent of Clause 10.1.1.

10.1.3 The fest shall<beperformed with the dishwasher fully assembled. The dishwashg¢r shall not be
unwired or modified for the test. A part such as a snap cover or a friction-fit knob that jnterferes with
performance ¢f the test shall be removed.

10.1.4 For a dishwasher employing a solid-state component that is not relied upon to reduce the risk of
electric shock and that is damaged by the dielectric potential, the test shall be performed before the
component is electrically connected. A random sampling of each day's production shall be tested. The
circuitry shall be rearranged for the test to reduce the potential of solid-state component damage while
retaining representative dielectric stress of the circuit.

Note: Performing the test before final assembly meets the intent of the requirement when the subassembly is representative of the
completed dishwasher.

10.1.5 The test equipment shall include a transformer having a sinusoidal output, a means of indicating
the test potential, an audible or visual indicator of electrical breakdown, and either a manually-reset device
to restore the equipment after electrical breakdown, or a feature that automatically rejects a unit after
electrical breakdown.
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10.1.6 For test equipment with a transformer output of less than 500 VA, a voltmeter shall be provided in

the output circ

uit to directly indicate the test potential.

10.1.7 For test equipment with a transformer output of 500 VA or larger, the test potential shall be

indicated:

a) by a voltmeter in the primary circuit or in a tertiary-winding circuit;

b) by a switch marked to indicate the test potential; or

c) by a marking in a visible location to indicate the test potential for equipment having a single test-
potential output.

10.1.8  With
voltmeter, the
manually rese

10.1.9 Theu
Clause 10.1.1

10.1.10  With

reference to Clause 10.1.7 (b) and (c), where marking is used withqut
equipment shall include a positive means, such as an indicator lamp,(te ling
device has been reset following a dielectric breakdown.

se of test equipment, other than that described in Clause 10.1.5 —%0.1.8, mee
where the equipment is found to accomplish the intended factory control.

the primary switch and other switching devices in the’on-position so that all

circuit is teste
circuit — of t

collectively copnected together and connected to one terminahof the test equipment, and thg
equipment terinal shall be connected to the part specified.in*Clause 10.1.1.

10111 Adi
electrical brea

a) with

b) wit
switch

10.2 Produg

10.2.1 A dis
determine tha

accessible de@d-metal parts of the dishwasher that have the potential to become energized.

dishwasher shall be individually connected toone terminal of the test

shwasher having circuitry not subject e\ unintended secondary-voltage build;
down during the test shall be tested:

a single-pole primary switch, when provided, in the off-position; or

n only one side of the primary circuit connected to the test equipment whe
s in the on-position, or.when a primary switch is not used.

tion line grounding continuity test

hwasher that-has a power-supply cord shall be tested as a routine productid
t grounding continuity exists between the grounding-pin of the attachment

an indicating
icate that the

s the intent of

bf the primary

, both sides of the primary circuit — all ungrounded.¢€onductors for a multiple phase primary

equipment or
e second test-

up in case of

n the primary

n-line test, to
plug and the

rad ta ba narfarmaad \whara t a-o

10.2.2 Only &

ainalotoct ic rao rformaad h H
ST SIS oYU U tO ot PO TicU- whcTe e atttSST

conductively connected by construction to all other accessible metal.

for the test is

10.2.3 Anindicating device, such as an ohmmeter, a battery-and-buzzer combination, or similar indicator
shall be used for the test.

11 Manufacturing And Production Tests Unique To Gas-Fired Dishwashers

11.1  The manufacturer shall check, inspect, and test the components and the assemblies of each
dishwasher by test firing each burner and manifold and control assembly for proper burner and gas valve
operation. The gastightness of the manifold and control assembly shall be verified. This test shall be
performed on completely assembled dishwashers, when practicable.
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12 Rating Requirements Applicable To All Dishwashers

12.1 A dishwasher shall be rated in volts and frequency and in amperes, watts, or kilowatts. See Clause
12.2. The rating shall include the number of phases where the dishwasher is intended for connection to a
polyphase circuit. The frequency shall be expressed in one of the following terms: hertz, Hz, cycles per
second, cps, cycles/second, or c/s. A dishwasher intended for connection to a 3-wire, single-phase power
supply shall be marked “3 w” or “3 wire.” The voltage rating shall be in accordance with an applicable
single voltage or range of voltages, such as: 110 — 120, 200, 208, 220 — 240, 254 — 277, 440 — 480, 550,
575, or 600.

12.2 A permanently wired dishwasher having a motor load more than 1/8 hp (93.3 W) shall have a dual
rating, with each element identified. One element of the rating shall be that of the motor load in amperes.

The other element shall be the rating of the total load other than the motor load — heater load

or similar loag

Note: A dishwasH

12.3 Fora
apply to each
124 In acg

controlled so
simultaneous
at one time cd

12.5 Adish
portion of the
for use as a
dishwasher i

13 Marking

13.1 A pres

s — in amperes, watts, or kilowatts.

er rated with a single total load rating and marked in accordance with Clause 14.4(a) complies witl

lishwasher intended for connection to two different branch circuits, Clauses
individual circuit.

ordance with Clause 12.2, when a dishwasher is required to have a dual

that the motor load and the load other tham)theé motor load are ne
y, additionally marking the dishwasher to indicaté\the maximum load that shal
mplies with the requirement.

vasher rated in accordance with Clause, 12.2 shall include 15 A in the other th
rating for each attachment-plug receptacle provided as part of the dishwashe
general-use receptacle. A receptacle that is accessible only when the en
open is not a general-use receptacle.

Requirements Applicable To All Dishwashers

sure-sensitive label. secured by adhesive, or a pressure-sensitive label exp

detergent soldition, or other agents due to its location, shall comply with Adhesive Labels, CA

No. 0.15, or t

13.2 A mark
or etched me
by adhesive.

e Standard for'‘Marking and Labeling Systems, UL 969.

ing that/is required to be permanent shall be molded, die-stamped, paint-steng
al thatiis"permanently secured, or indelibly stamped, on a pressure-sensitivel

, lighting load,

h the requirement.

—_

12.2

2.1 and

rating and is
er connected
be connected

an motor load
r and intended
closure of the

psed to water,
AN/CSA C22.2

iled, stamped,
label secured

14 Marking

14.1

Requirements Unique To Electrically-Heated Dishwashers

permanent, and shall not be on a readily removable part.

The markings described in Clauses 14.2 — 14.7, 14.10 — 14.14, and 14.16 — 14.20 shall be

14.2 Each dishwasher shall be provided with a name plate, or a combination of adjacent plates, of
material rated for the application and located so that the required information is plain, legible, and readily
visible after the appliance is installed in the intended manner. The removal of a front panel that does not
require special tools for removal for viewing the information complies with the requirement. The following
shall appear on the plate or plates:

a) the manufacturer's name, trade name, trademark, or other descriptive marking by which the
organization responsible for the appliance is identified;
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b) a distinctive catalog number or the equivalent; and

c) the electrical rating including the voltage and frequency expressed in one of the following terms:
hertz, Hz, cycles-per-second, cps, cycles/second, or c/s.

14.3 A heating element rated more than 1 A and intended to be replaceable in the field shall be marked
with a rating in volts and amperes or in volts and watts, the manufacturer's part number, or other
equivalent means of identification.

14.4 A permanently-connected dishwasher having one motor and other loads or more than one motor
with or without other loads shall be permanently marked, in a location that is visible when connections to

the power-sup

ply circuit are made and inspected, with:

a) the
maxim
of sup
protect
in Clau

b) the

14.5 With re
shall not be le

a) one
b) the
c) the
14.6 The mi
accordance W
ampacity of th
14.7 Where

of two differen
be included ir
dishwasher. T
different voltag

minimum supply-circuit conductor ampacity in accordance with Clause

ply-circuit overcurrent-protective device. The rating of the supply=circuit
ve device shall not exceed the rating of the fuse employed in the short-circuit
e 7.14.2; or

bbbreviated wiring diagram or chart required by Clauses 14.9.

erence to Clause 14.4(a), the minimum supply-circuit'\conductor ampacity for
s than the sum of the following:

full-load currents of all other motors; and

currents of all other loads.

himum supply-circuit conductor ampacity for a dishwasher required to have a
ith Clause 12.2 and marked’ in accordance with Clause 12.4 shall not be
e maximum load connected at one time.

8 dishwasher is readily adapted upon installation for connection to a supply G
t voltages, complete instructions for making the connections for the different
the permanent marking of the dishwasher or shown on a circuit diagram
he instructions shall include identification of the terminals that are applical
es.

14.5, and the
Im rating and type — for example, a nontime-delay fuse or a dual-elementytimé-delay fuse —

overcurrent-
est described

a dishwasher

hundred and twenty-five percent of the full-load current rating of the highest rated motor;

dual-rating in
less than the

rcuit of either
voltages shall
affixed to the
le to the two

14.8 A nonc

bmpulsory component intended to be field assembled to a completed dishwa

shing system

shall be marked in such a manner as to identify it as a noncompulsory part of the system. See Clauses

4.1.5,14.17,a

nd 14.18.

14.9 With reference to Clause 14.4(b), the rating of each motor, and any other loads other than a pilot-
duty load, shall be provided in an abbreviated diagram or chart on the dishwasher. The rating shall include:

a) the ampere or ampere and horsepower rating of a motor; and

b) electric heating element rating in volts and in amperes or watts.

14.9.1

of each connection that needs to be made in the field.

Where fuse replacement is operational maintenance, the diagram or chart shall show the location

Note: An internal fuse that is not intended to be replaced during operational maintenance is not required to be shown on the diagram.

See Clause 3.19.


https://ulnorm.com/api/?name=UL 921 2020.pdf

JANUARY 30, 2020 CSA/ANSI Z83.21:20 - CSA C22.2 No. 168:20 ¢ UL 921 83

14.10 A dishwasher having provision for connection to multiple power supplies shall be marked with the
word “CAUTION” and the following or equivalent: “This Dishwasher Has More Than One Power-Supply
Connection Point. Disconnect All Power Supplies Before Servicing.” The marking shall be on the outside
of the dishwasher, where readily visible after installation of the dishwasher, and at each point where a
power-supply connection shall be made.

14.11  When, during the temperature test, the temperature on a field-installed lead or on any part within
the wiring compartment that can be contacted by a lead is more than 60°C (140°F), the dishwasher shall
be marked at or near the point where field connections shall be made, and so located that the marking is
readily visible during installation, with the following or the equivalent: “For Supply Connections, Use Wires
Rated For At Least ... °C (...°F).” The temperature value to be used in the marking shall be in accordance
with Table 14, Outlet-box marking. The marking on a tag or label located as specified meets the intent of
this requiremént.

14.12 A dishwasher having field-wiring terminals shall be marked:

a) “Use Copper Conductors Only,” where the terminal is rated for connegtion to coppér wire;

b) “Us

c) “Ug
conne

d) “Us
Condd

14.13 Unles
branch-circuit
the dishwash
after the dish
circuit to whi
overcurrent-p

14.14 With

running speedl when connected to a circuit protected by nontime-delay fuses shall be plain

the words: “W
an equivalent

14.15 Each
or tag marked

e Aluminum Conductors Only,” where the terminal is rated for conhection to alu

e Copper-Clad Aluminum, or Copper Conductors,” where the terminal is
Ction to either copper or copper-clad aluminum wire; and

e Copper or Aluminum Conductors” or “Use Copper, Copper-Clad Aluminum
ctors,” where the terminal is rated only for connection to either copper or alumi

s marked in accordance with Clause 14.4,a dishwasher that is intended to be
fuse having a current rating less than:the maximum rating of the branch-circui
br is properly connected shall be clearly and permanently marked, in a locatio
vasher has been installed as intended, with a statement indicating the rating
ch the dishwasher is intended. to be connected, and the maximum amperg
rotective device to be used.in-that branch-circuit. See Clauses 7.3.1, 7.3.2, ang

minum wire;

rated only for

, or Aluminum
num wire.

protected by a
t fuse to which
h that is visible
of the branch-
e rating of the
7.14.2.

reference to Clauses\7.1.2 and 7.3.1, a dishwasher that does not start and

hen connected.to a circuit protected by fuses, use time-delay fuses with this d
wording.

connegtion point for an external supply of steam, or air, shall be provided with
with the maximum pressure limitation, such as: “Steam psi maximum.”

attain normal
y marked with
ishwasher,” or

a paper label

14.16 With reference to Clause 7.4.9 (a) and (c), the rating plate of a dishwasher intended for use with a
chemical-sanitizing additive shall include the following marking or the equivalent: “Do Not Connect To Hot-
Water Supply Exceeding A Temperature Of ...°C (... °F)” when the manufacturer specifies an inlet-water
temperature less than 70°C (160°F). The temperature value shall be the manufacturer's specified water
temperature for the dishwasher.

Note: This requirement does not apply to a dishwasher that complies with the temperature requirements when tested using the water
temperatures specified in Clause 7.4.9 (a) and (c).

14.17 With reference to Clause 4.1.5, a dishwasher which is shipped from the factory without the back
and both sides of the enclosure mounted in place shall be marked with the following or equivalent
statement: “Not Provided With Complete Enclosure. Enclosure For Sides And Back Shall Be Provided At
The Time Of Installation.” The marking shall be in a location that is visible when connections to the power-
supply circuit are made and shall be provided in instructions packed with the dishwasher.
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14.18 A dishwasher that has plug-in provisions (see Clause 4.2.1 — 4.2.7) for the installation of a specific
electrical accessory shall be marked with the name and model number of the accessory. Instructions for
the installation of the accessory shall be marked on the accessory or in literature supplied with the
accessory. See Clauses 12.5 and 4.15.1 for general-use receptacles.

14.19 Where side panels of a dishwasher are removable without the use of tools and when tests are
performed with the panels in place as described in Clause 7.9.2.2(a), the dishwasher shall be marked:
“Make Sure The Side Panels Are In Place When Cleaning The Dishwasher And Surrounding Areas,” or
with an equivalent marking. A single location for the marking complies with the requirement when it is
permanently visible to the user.

14.20 A dishwasher that employs an indicator light in accordance with Clause 4.22.8 shall be provided
with a permangnt marking located adjacent to the light that identifies the function of the lightl The marking
shall consist df the signal word “WARNING” and the following or the equivalent: “In The)Event This Light
Goes On, Tum Off Dishwasher Or Disconnect It From The Power Supply And Have’lt Serviced By A
Qualified Techhician.” The word “WARNING” shall be in letters not less than 2.4 mm.(3/32 in) high.

15 Marking Requirements Unique To Gas-Fired Dishwashers

15.1 An elegtrical diagram shall be provided and shall include all cir¢uits within the dishwasher. The
electrical diagfam shall be attached to the dishwasher on a label in,a.location where the labe] is accessible
during servicing of the electrical components.

Note: Millivolt circpits for thermocouples that are only connected to a single.cemponent, such as a gas valve, are njot required to be
included in the diggram.

15.2 Each dishwasher shall be provided with a_name plate, or a combination of adjacent plates, of
material rated|for the application and located so that the required information is plain, legible, and readily
visible after the appliance is installed in the intended manner. The removal of a front panel|that does not
require special tools for removal for viewing the information complies with the requirement.|The following
shall appear op the plate or plates:

a) the manufacturer's name, ‘trade name, trademark, or other descriptive marking|by which the
organization responsible forthe appliance is identified;

b) a digtinctive catalog'number or the equivalent;

c) the
hertz,

lectrical-rating, including the voltage and frequency expressed in one of the following terms:
z, cycles-per-second, cps, cycles/second, or ¢/s;

d) the manufacturer's hourly Btu input rating of each burner or group of burners operating as a unit
for each gas for which the dishwasher is equipped;

e) the manufacturer's normal dishwasher manifold gas pressure in inches water column for each
gas for which the dishwasher is equipped. For a point of pressure measurement other than a
plugged tapping, the point shall also be identified on the name plate; and

f) gases for which the dishwasher is equipped.

15.3 Dishwasher installation clearances, as applicable, shall be clearly marked on the name plate, or on
a separate permanent plate adjacent to the name plate. For clearances that are not all the same or for a
dishwasher intended for installation in locations where the materials used do not ignite or burn only,
clearance distances for the back, right side, left side, front, and top of the dishwasher shall be marked on
the plate. For a vent installed adjacent to such construction, a clearance distance shall be marked on the
plate. For a connector installed adjacent to combustible construction, a clearance distance shall be
marked on the plate.
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Note 1: When clearances for the two specified locations construction are equal, indicating the equal clearances on the marking
complies with the requirement.

Note 2: A zero clearance is not required to be indicated.

15.4 On a dishwasher not intended for use on combustible floors, one of the following shall be marked,
as applicable: “For Use Only On Floors that Do Not Ignite or Burn” or “For Use In Locations Where
Materials Do Not Ignite or Burn.”

16 Installation Instructions Applicable to All Dishwashers

16.1 Each dishwasher shall be accompanied by printed instructions stated in clearly understandable

language, wwmmm nance. These
instructions shall be included in an installation manual, an operator's manual, or both.

16.2 A dishwasher that requires exhaust air to be vented for proper operation.shall be| provided with
explicit instrugtions specifying:

a) how the dishwasher shall be vented; and

b) thaf the exhaust air shall not be vented into a wall, a ceiling, ora concealed space|of a building.

The venting |instructions shall be included in the installationsinstruction manual, or marked on the
dishwasher in a location that is visible when the exhaust system'is being installed.

17 Installatjon Instruction Requirements Unique to‘Electrically-Heated Dishwashers

17.1  The instructions specified in Clause 16.1:\shall specify that the dishwasher shall pe installed in
accordance With local codes, or in the absence,of local codes, installed in accordance with|the applicable
requirements|in the National Electrical Code;y NFPA 70, Canadian Electrical Code (CEC), Part I, CSA
C22.1, and Sfandard for Ventilation ContrGl'and Fire Protection of Commercial Cooking Opgrations, NFPA
96.

18 Installation Instruction Requirements Unique To Gas-Fired Dishwashers

18.1  With regference to Clause 5.1.23, the instructions shall include the following or the eqyivalent: “In the
event an orifige fitting shall'be adjusted or replaced, have it serviced by qualified personnel.”

Table 3
Miai thicl ¢ I tal

(See4.1.11,4.1.12,4.16.2))

Surfaces to which a
. Reinforced surfaces® wiring system shall be Large unreinforced flat
Material connected in the field surfaces

mm (in) mm (in) mm (in)
Die-cast metal 1.2 (3/64) 6.4° (1/4) 2.0 (5/64)
Cast malleable iron 1.6 (1/16) 6.4° (1/4) 2.4 (3/32)
Other cast metal 2.4 (3/32) 6.4° (1/4) 3.2 (1/8)
Uncoated sheet steel 0.66 (0.026) 0.81 (0.032) 0.66 (0.026)

Table 3 Continued on Next Page
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Table 3 Continued

Reinforced surfaces?

Surfaces to which a
wiring system shall be

Large unreinforced flat

Material connected in the field surfaces
mm (in) mm (in) mm (in)
Galvanized sheet metal 0.74 (0.029) 0.86 (0.034) 0.66 (0.026)
Nonferrous sheet metal 0.91 (0.036) 1.14 (0.045) 0.91 (0.036)

® Not less 3.2 mm (1/8 in) at an untapped hole.

@ Reinforced by curving, ribbing or similar methods. Also includes small, flat, unreinforced surfaces and surfaces of a shape or size
that provides equivalent mechanical strength to the reinforced surfaces.

Table 4
Characteristics of internal wiring
(See 4.9.5.)
Nominal thicknegs of braid or
Insulation Nominal thickness of Insulation | g .4 or jacket jacket

mm (in) required mm (in)
Thermoplastic 0.8 (1/32) Nd - -
Neoprene 0.4 (1/64%) Yes 0.4 (1/642)
Rubber 08 (1/32°) Yes 0.8 (1/64°)

@ See the Note t¢ 4.9.4.

is required.

b For heat-resistaint rubber, other than a silicone type, the insulation\thickness shall not be less than 1.2 mm (3/64 in) and no braid

Table 5

(See 4.18.5.)

Maximum rating orsetting of overcurrent-protective device

Type of-motor

Ampere rating of device as a percentage of motor full-load
current rating

A B
Motor with markéd service factor of 1.15 or more 125 140
Motor with marked temperature rise of 40°C or less 125 140
Any other motor 5 130
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Table 6
Minimum spacings
(See 4.23.3, 4.23.5, and 4.23.6.)
Potential involved, Volts
Location 0-150 151 -300 301-600

mm (in) mm (in) mm (in)
Between an uninsulated live part and an Through air or oil 3.22 (1/8) 6.4 (1/4) 9.5 (3/8)
uninsulated part of opposite polarity, an
uninsulated grounded part other than Over surface 6.4 (1/4) 9.5b (318) 12.7¢ (1/2)
the enclosure, or an exposed metal part
Between an unipsulated Tive part and Th h air and
the walls of a mptal enclosure, including roug "’r‘f'r an 12.7° (1/2) 12.7° (1/2) 1p.7° (1/2)
fittings for condyiit or armored cabled® over surface

projecting stranfis of wire.

the metal piece

® For a motor tefminal box used for field-wiring connections, a spacing shall not be less than 624 mm (1/4 in).
¢ For a motor tefminal box used for field-wiring connections, a spacing shall not be less than 95 mm (3/8 in).

@ The spacing between wiring terminals of opposite polarity and the spacing between a wiring terminal and.a grounded dead-metal
part shall not bg less than 6.4 mm (1/4 in) where there is a risk of short-circuiting or grounding of sueh términals ag a result of

9 A metal piece Ettached to the enclosure is part of the enclosure when deformation of the‘enclosure reduces spadings between
nd uninsulated current-carrying parts.

Table 7

(See5:8.1.)

Minimum wall thickness for’semi-rigid tubing

Outside diameter

Minimum wall thickness

min (in) mm in)

3p “418) 0.51 ©0l020)
4.8 (3/16) 0.64 (0j025)
6. (1/4) 0.74 (0lo29)
7p (5/16) 0.74 (0l029)
9.f (3/8) 0.81 (0l032)
1|1 (7/16) 0.81 (0l032)
12|7 (1/2) 0.97 (0l038)
143 (9/16) 0.97 (0lo38)
15.9 (5/8) 0.97 (0.038)
19.1 (3/4) 114 (0.045)
222 (7/8) 1.14 (0.045)
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Table 8
Maximum temperatures

(See7.4.1-74.3,74.5,and7.5.3.)

Materials and components

°C

(°F)

A. Motors and transformers:

1. Class 105(A) insulation systems in coil windings of an a-c motor having a diameter of 178
mm (7 in) or less, not including a universal motor?:

a) Inan open motor:

Thermocouple or Resistance method

b) In afetaly-enclosed-meter:

100

Thegrmocouple or Resistance method

2. Class ]105(A) insulation systems in coil windings of an a-c motor having a diameter of more
than 178 mm (7 in), of a d-c motor, and of a universal motor®:

a) Inaph open motor:
Thgrmocouple method
Redistance method

b) In a|totally enclosed motor:
Thermocouple method
Redistance method

3. Class 130(B) insulation systems in coil windings of an a-c motor having a diameter of 178
mm (7}in) or less, not including a universal motor?:

a) Inah open motor:
Thermocouple or Resistance method
b) In aJtotally enclosed motor:
Thermocouple or Resistance method

4. Class 130(B) insulation systems in coil.windings of an a-c motor having a diameter of more
than 178 mm (7 in), of a d-c motor, and df a universal motor®:

a) Inah open motor:
Thgrmocouple or
Registance method

b) In a|totally encleSed-motor:

Thermocouple_ or

Registance, method
5. Classw of an a-c motor having a diameter of 178

105

90
100

95
105

120

125

110
120

115
125

mm (7 in) or less, not including a universal motor?®:
a) Inanopen motor:
Thermocouple method or Resistance method
b) In a totally enclosed motor:
Thermocouple method or Resistance method

6. Class 155(F) insulation in coil windings of an a-c motor having a frame diameter of more
than 178 mm (7 in) and of a d-c motor, and a universal motor®:;

a) Inanopen motor:
Thermocouple method or

Resistance method

145

150

135
145

(212)

(221)

(194)
(212)

(194)
(221)

(248)

(257)

(230)
(248)

(239)
(257)

(293)

(302)

(275)
(293)

Table 8 Continued on Next Page
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Table 8 Continued

c) Class 155(F) insulation systems:

Materials and components °Cc (°F)
b) In atotally enclosed motor:
Thermocouple method or 140 (284)
Resistance method 150 (302)
7. Class 180(H) insulation in coil windings of an a-c motor having a frame diameter of 178 mm
(7 in) or less — not including a universal motor — and on a vibrator coil®:
a) Inanopen motor:
Thermocouple method or Resistance method 160 (320)
b) In atotally enclosed motor:
Thermocouple method or Resistance method 165 (324)
8. Class|180(H) insulation in coil windings of an a-c motor having a frame diameter of more
than 178 mm (7 in), of a d-c motor, and a universal motor®:;
a) In gn open motor:
Thermocouple method 150 (302)
Repistance method 160 (320)
b) In & totally enclosed motor:
Thermocouple method 155 (311)
Registance method 165 (329)
9. Cail v»fndings of a transformer:
a) Clgss 105(A) insulation systems:
Thermocouple method 90 (194)
Repistance method 100 (212)
b) Clgss 130(B) insulation systems:
Thermocouple method 110 (230)
Repistance method 120 (248)
B. Compongnts:
1. Capagitors:
a) Eldctrolytic® 65 (149)
b) Other types® 90 (194)
2. Fuseq:
a) Clgsses G4, L, T, and CC:
Tube 125 (257)
Ferrule or blade TTO (230)
b) Other types 90 (194)
3. Relays, solenoids, and coils (other than motors and transformers) with?:
a) Class 105(A) insulation systems:
Thermocouple method 90 (194)
Resistance method 110 (230)
b) Class 130(B) insulation systems:
Thermocouple method 110 (230)
Resistance method 130 (266)

Table 8 Continued on Next Page
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Table 8 Continued

Materials and components °c (°F)
Thermocouple method 125 (257)
Resistance method 160 (320)
C.  Conductors:

1. Rubber- or thermoplastic-insulated wires and cords 60 (140)

2. Copper conductors:
a) bare or insulated, without tinning, nickel coating, or silver plating 200 (392)
b) termination in a pressure terminal connector, unless both are tinned, nickel coated, or 150 (302)

silver plated
D. Electrical ihsulation — general:

1. Fiber 4Ysed as electrical insulation 90 (194)

2. Phenolic composition used as electrical insulation:

a) Lanpinated 125 (257)
b) Molfed 150 (302)
3. Varnished-cloth insulation 85 (185)

E. Surfaces:

1. A surfdce upon which an dishwasher is placed or mounted in service, and surfaces that are 90 (194)
adjacet to the dishwasher when it is so placed or mounted.

2. Any pdint within a terminal box or wiring compartment of a permanéntly connected 60 (140)
dishwgsher in which power supply conductors are connected, including such conductors
themseglves, unless the dishwasher is marked in accordance-with Clause 14.11.

3. Wood pr other combustible material, including the inside surface of the test enclosure and 90 (194)
the surface supporting the dishwasher.

4. Exteridr surfaces of access door handles, drain valve handles, control knobs, and other
surfacgs normally contacted by the user:

a) Metgllic parts 90 (194)
b) Normetallic parts 110 (230)
5. Top wdrking surface of a tabletop, under-counter, or similarly installed dishwasher® 55 (131)

NOTE — The makimum acceptable temperature of any component or material not specifically identified in this table shall not be
greater than the naximum temperattre-rating of the component or material.

2) At a point on the surface of a,coilwhere the temperature is affected by an external source of heat, a temperature jmeasured by
means of a thermocouple thatjis'more than the temperature specified by:

1) 5°C|(9°F) for'item A(1)(a),

2) 15°C (27°F)for item A(2)(a),

3) 10°C_(18°F) for item A(3)(a)

4) 20°C (36°F) for item A(4)(a), and
5) 15°C (27°F) for item B(3)(a),

complies with the requirement when the temperature measured by the change-of-resistance method is not more than that
specified in the table.

®) For an electrolytic capacitor that is physically integral with or attached to a motor, the maximum temperature on insulating
material integral with the capacitor enclosure shall not be more than 90°C (194°F).

©) A capacitor that operates at a temperature more than 90°C (194°F) shall be investigated on the basis of its marked temperature
limit.

9 The backsplash or other exterior surface of an under-counter or similarly installed dishwasher subject only to incidental contact
during use, shall not be more than 90°C (194°F).
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Table 9
Artificial-aging tests
(See 7.13.3.)
Temperature on component
during normal temperature test Minimum percent of original
Tensile
°C (°F) Artificial-aging procedure strength Elongation
Immersion for 168 h at 70 £1°C (158.0 £1.8°F) in the
60 or less (140 orless) liquid to which the component is exposed 50 50
60 or less (140 or less) Air oven for 70 h at 100 +1C° (212 £1.8°F) 60 60
Immersion for 168 h in a boiling solution of
More than 60 (More than 140) commercial dishwashing detergent — 25 g/L of water® 50 50
61-75 (142 -167) Air oven for 168 h at 100 +1°C (212 +1.8°F) 60 60
76 — 90 (169 — 194) Air oven for 168 h at 121 +1°C (249.8 £1.8°F) 60 60
91-105 (196 — 221) Air oven for 168 h at 136 +1°C (276.8 +1.8°F) 60 60
@ For a part not pubjected to a detergent solution, the applicable agent to which the part is expesed shall be substifuted for this
test.

Table 10
Current for limited short-circuit test
(See 7.14.1 and 7(14.3.)
Capacity of circuit in aperes
Horsepower (kW) rating 0-250V 251-600V
1(0.746) or les 1000 1000
More than 1 (0.746) — not more than 3 (2.24) 2000 5000
More than 3 (2.24) — not more than 7-1/2 (5.60) 3500 5000
More than 7-1/4 (5.60) 5000 5000
Table 11
Inlet test pressures
(See 9.2.1and 9.3.1.)
Testgas Test pressure
Nominal Nominal Reduced Normal Increased
heating specific
value gravity, (air
Type Btu/ft® =1.0) kPa (in w.c) kPa (in w.c) kPa (in w.c)
Natural 1075 (0.65) 0.87 (3.9) 1.74 (7.0) 2.61 (10.5)
Manufactured 535 (0.38) 0.75 (3.0) 1.49 (6.0) 2.24 (9.0)
Mixed 800 (0.50) 0.75 (3.0) 1.49 (6.0) 2.24 (9.0)
n-Butane 3200 (2.00) 1.99 (8.0) 3.23 (13.0) 3.23 (13.0)
Propane (HD-5) 2500 (1.55) 1.99 (8.0) 2.74 (11.0) 3.23 (13.0)
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Table 12
Maximum safety control timings

(See 9.8.2.1,9.8.2.2,9.8.3.1,9.8.3.5,and 9.9.3.1.)

Inputs in W (million Btu per hour)

Input per individual combustion chamber

117,228 (0.4)? or less

Total input

732,678 (2.5) or less

Times in second

Continuous ignition:

Flame-establishing period 120
Flame failufle response time 180
Flame failu]z reignition time 0.8
Valve closirlg time b
Intermittent ignitjon:
Flame-estaplishing period 90°
Flame failufle response time® 180
Flame faiIu]: reignition time® 0.8
Valve closir]g time b
Interrupted ignitipn:
Ignition megns flame-establishing period 90°
Main burnef flame-establishing period 90
Flame failufle response time® 180
Flame failu:l(ee reignition time® 0.8
Valve closir]g time b
Direct ignition:
Flame-estaplishing period 60
Flame failufe response time 90
Flame failu]: reignition time 0.8
Valve closir]g time b
@ For a pilot with Jan automatic relight system, 15 seconds complies with the requirement.
® Included in flane failure re$ponse time.
¢ Includes main gas valve epening time.
4 Applicable to bpth.mairr burner and pilot flame failure.
¢ Applicable to p|lotflame failure reignition only.
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Table 13
Production-line test conditions
(See 10.1.1.)
Condition A Condition B
Primary circuit rating Potential, volts Time, seconds Potential, volts Time, seconds

105 — 250 V with or without a motor rated
373 W (1/2 hp) or less 1000 60 1200 1
105 - 250 V with motor rated more than
373 W (1/2 hp) 1000+2V° 60 1200+2.4\? 1
251-600V 1000+2V? 60 1200+2.4V? 1

@ Maximum rated voltage in accordance with Clause 7.1.3.

Table 14
Outlet-box marking

(See 14.11.)

Temperatufe? attained in terminal box or compartment during
temperature test

Temperature marking

°( (°F) °C (°F)
61475 (142 -167) 75 (167)
76 {90 (169 —194) 90 (194)
@ Corrected to ah ambient temperature of 25°C (77°F)
Table 15
Conductor ampacities for determination of internal overcurrent protection
(See 4.20.2)
Minimum temperature rating of conductor
60°C 75°C 90°C 60°C 75°C 90°C
(140°F) (167°F) (140°F) (140°F) (167°F) (140°F)
Size AWG Copper Aluminum or copper-clad aluminum

22 - - 10 - - -
20 - - 13 - - -
18 = = 18 = = -
16 - - 24 - - -
14 25 30 35 - - -
12 30 35 40 25 30 35
10 40 50 55 35 40 40
8 60 70 80 45 55 60
6 80 95 105 60 75 80
4 105 125 140 80 100 110
3 120 145 165 95 115 130
2 140 170 190 110 135 150
1 165 195 220 130 155 175
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Figure 1
Location and extent of barrier
(See 4.1.18.)
NOTES -

A — Region to be shielded by barrier. This consists of the entire component when it is not otherwise shielded and consists 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. The line is always:

1) Tangent to the component;

2) 5 degrees (0.09 rad) from the vertical; and

3) Oriented so 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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