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Preface

This is the harmonized CSA Group and UL standard for Heating and Cooling Equipment. It is the fifth
edition of CSA-C22.2 No. 236, and the fifth edition of UL 1995.

This harmonized standard was prepared by the CSA Group and Underwriters Laboratories Inc. (UL). The
efforts and support of the heating and cooling equipment industry, the Air Conditioning and Refrigeration
Institute (ARI), and the Heating, Refrigerating, and Air Conditioning Institute of Canada (HRAI) are
gratefully acknowledged.

This standard is considered suitable for use for conformity assessment within the stated scope of the
standqrd:

This Standard was reviewed by the CSA Subcommittee on Appliances for Air-Genditipning for Household
and Similar Purposes, under the jurisdiction of the CSA Technical Committee jon Consumer and
Commercial Products and the CSA Strategic Steering Committee on the Requirements for Electrical
Safety} and has been formally approved by the CSA Technical Committees: It was alsq reviewed by the UL
Standards Technical Panel 1995 and processed according to the method of development, revision, and
implementation of UL standards for safety.

Appli¢ation of Standard

Wherg reference is made to a specific number of samiples to be tested, the specified number is to be
considered a minimum quantity.

Note: AJthough the intended primary application of this_standard is stated in its scope, it is important to| note that it remains the
respongibility of the users of the standard to judge its suitability for their particular purpose.

Level of harmonization

This sfandard uses the IEC format-but is not based on, nor is it considered equivalent fo, an IEC standard.
This sfandard is published as.an’equivalent standard for CSA Group and UL.

An equivalent standard'is/a standard that is substantially the same in technical content, except as follows:
Technical national (differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of findamental climatic,
geographical,technological, or infrastructural factors, scientific justification, or the level of protection that
the colntry.considers appropriate. Presentation is word for word except for editorial chpnges.

Reasonsfor-differencesfromlEC

The THSC investigated and found no existing IEC standards or work programs covering the scope of the
products in this standard.

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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Heating and cooling equipment

1 Scope

1.1 These requirements apply to the following stationary equipment for use in nonhazardous locations

rated greater than 600 volts up to 7200 V, and remote control assemblies for such equi

pment:

a) Heat pumps, for heating and cooling with or without factory, or field-installed electric resistance

heaters, or hot water or steam heating coils;

h) Air conditicners-for hnnling with ar withaut far\fnry orfiald-installed alectricr
Sy ReHHORBS10f HRg- Ao AR U6t RO He1a-H RSt a8 818 6HHEH

sistance heaters, or

hot water or steam heating coils;

remote condensers;
d) Add-on heat pumps for comfort heating or heating and cooling;*and

e) Heat pump water heaters and refrigerant desuperheaters, and package

. Note: The above equipment rated 600 V or less are covered by the scope'of ANCE/CSA/UL 60335-2-40.

These requirements apply to the following stationary equipment for use in non
rated 7200 V or less, single- or 3-phase, and’‘remote control assemblies for suc

a) Heat pumps, for heating and cooling with or without factory, or fi
resistance heaters, or hot water or steam heating coils.

heaters, or hot water.or steam heating coils.

c) Cooling portion and associated components of combination h
equipmentiemploying gas-, oil-, or gas-oil-fired heating means. Howev
for the construction and performance of the gas-, oil-, or gas-oil-fired
theirvassociated components, are to conform to the particular stand
heating equipment and components.

d) Liquid chillers and compressor-evaporator or liquid chiller assembl
with remote condensers.

heaters consisting of a heat pump water heater and an associated storage tankj;

c¢) Liquid chillers and compressor-evaporator or liquid chiller assemblies infended for use with

d heat pump water

hazardous locations
N equipment:

eld-installed electric

b) Air conditioners for cooling with or without factory, or field-installed electric resistance

eating and cooling
br, the requirements
neating means, and
ards covering such

es intended for use

e) Condensing units intended for connection to a remote nonspecified evaporator and

compressor units intended for connection to a remote nonspecifi
condenser.

f) Add-on heat pumps for comfort heating or heating and cooling.

ed evaporator and

g) Heat pump water heaters and refrigerant desuperheaters, and packaged heat pump
water heaters consisting of a heat pump water heater and an associated storage tank.

h) Fan units and fan coil units for comfort heating and/or comfort cooling

i) Room fan heater units, central heating furnaces, and similar fixed electric space heating

for comfort heating.
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1.2 These requirements apply to the following stationary equipment for use in nonhazardous locations
rated 7200 V or less, single or 3-phase, and remote control assemblies for such equipment:

a) Cooling portion and associated components of combination heating and
employing gas-, oil-, or gas-oil-fired heating means. However, the requirements

cooling equipment
for the construction

and performance of the gas-, oil-, or gas-oil-fired heating means, and their associated components,
shall conform to the particular standards covering such heating equipment and components;

b) Condensing units intended for connection to a remote nonspecified evaporator and compressor
units intended for connection to a remote nonspecified evaporator and condenser; and

c) Room fan heater units, central heating furnaces, and similar fixed electric space heating for

comfort hngfing

Note: TH
products

1.3 A
that su
dampe
means

14 A
both. T
cooled
for sted

1.5 A
unit thd
for con

1.6 A

are not covered by the scope of ANCE/CSA/UL 60335-2-40.

The units referenced in Clause 1.1(g), self-contained heat pumps and air ¢
cord-connected if they

a) are for indoor use only;
b) are rated 250 V or less, single phase, with.atnarked rating of 24 A or |

c) comply with Clause 1.11.

fan unit includes a motor-operated fan or.bléWwer and is intended to be connect
bplies conditioned air for environmental heating and/or cooling. Such a unit may
I's, but does not include a factory-installed heat exchanger or any other integra

fan coil unit includes a motor=eperated fan or blower together with a cooling cg
he fan or blower is intendedto recirculate air, and can introduce air from outsi
space. The coil can be used for refrigerant cooling, for chilled water cooling, fo
m heating, or for cambinations of these functions.

fan coil unit js‘intended to be piped to a remote source of the heating and/or

fort cooling and/or a water or steam coil for comfort heating is provided in the un

roemyfan heater unit is intended for heating only, includes a motor-operated fan

ngle or 3-phase. These

bnditioners may be

bss; and

bd to a duct system
have air-controlled
| heating or cooling

il, a heating coil, or
de of the heated or
I hot water heating,

tooling mediums. A

tincludes an-electric resistance heater is considered to be a fan coil unit if a water or refrigerant coil

it.

or blower, employs

electri

resistance heat as the nnly heat sol Iree, and.is intended to serve nnly one roo

or space.

1.7 A fan coil unit or electric space heating equipment, as covered by these requirements, can be
designed for free discharge of air to the room or can be provided with means for duct connection.

1.8 A central warm air furnace is a heating appliance that consists of an electric heating element or
elements with an air-circulating fan or blower, is provided with appropriate integral operating and
temperature-limiting controls, and is housed in an enclosure designed to be connected to ductwork for the
distribution of the heated air remote from the unit.

1.9 The units referenced in Clause 1.1 and 1.2 can consist of one or more factory-made assembilies. If
provided in more than one assembly, the separate assemblies are to be used together, and the
requirements are based on the use of matched assemblies. These requirements apply to assemblies
designed for free discharge of air into the conditioned space as well as those which may be provided with

means

for duct connection.


https://ulnorm.com/api/?name=UL 1995 2022.pdf

AUGUST 1, 2022

CSA C22.2 No. 236-15 ¢ UL 1995

11

The units referenced in Clause 1.1 can consist of one or more factory-made assemblies. If
provided in more than one assembly, the separate assemblies are to be used together, and the

requirements are based on the use of matched assemblies. These req
assemblies designed for free discharge of air into the conditioned space as
may be provided with means for duct connection.

uirements apply to
well as those which

1.10 These requirements do not apply to add-on heat pump systems designed to utilize the indoor fan

motor

assembly of an installed furnace where:

a) The heat pump and furnace are intended to operate simultaneously during heating operation

except as noted in the Exception to Clause 26.17; or

b The reffigerant colt 15 tended 1o be mounted upstream (return air siadejof the furnace.
These requirements do not apply to add-on heat pump systems desighed to ditilize the indoor fan
motor assembly of an installed furnace where
a) the heat pump and furnace are intended to operate~simultaneosly during heating
operation except as noted in the Exception to Clause 26.A47; or
b) the refrigerant coil is intended to be mounted upstream (return air sid¢) of the furnace.

1.11 [These requirements apply to equipment designed”to be used in nonhazardous locations in

accordance with the rules of CSA C22.1, ANSI/NFPA-No. 70, CSA B52, ANSI/ASHRAE 15, NFPA 90A,

and NFPA 90B.

Note 1: Requirements for the installation of units designed, to\be connected to air duct systems are also inclyded in codes such as the

BOCA Basic National Mechanical Code, the ICC's Standard Mechanical Code, and the ICC's Uniform Mechgnical Code.

Note 2: Coolant distribution equipment are intended for use in an information technology room (ITE) that comples with NFPA 75.
These requirements apply~to equipment designed to be used in nonhazprdous locations in
accordance with the rules of CSA C22.1, ANSI/NFPA No. 70, CSA B52, ANSI[ASHRAE 15, NFPA
90A, and NFPA 90B.

Note: Requirements for.the installation of units designed to be connected to air duct systems are also included in codes
such as the BOCA\Basic National Mechanical Code, the ICC's Standard Mechanical Code,| and the ICC's Uniform
Mechanical Code!

1.12 |The values given in S| (metric) units are normative. Any other values given are for informational

purposes-only.

The values given in S| (metric) units are normative. Any other values given are for informational purposes

only.

1.13 Units intended for connection to telecommunication equipment are to have the appropriate
assembly containing such circuitry meet CAN/CSA C22.2 No. 225 and UL 1459.

1.14

The general requirements of CSA C22.2 No. 0 apply, except as follows:

a) “General Requirements”, Clause 3, and “Construction Details”, Clause 4
through 36 of this standard);

b) “Marking”, Clause 5 (refer to Clauses 43, 44, and 45 of this standard);

c) “Tests”, Clause 6 (refer to Clauses 46 through 79 of this standard).

(refer to Clauses 2
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The following Clauses of CAN/CSA-C22.2 No. 0 are superseded by the requirements of this

Standard:

a) "General Requirements", Clause 3, and "Construction Details", Clause 4 (refer to

Clauses 2 through 36 of this standard);
b) "Marking", Clause 5 (refer to Clauses 43, 44, and 45 of this standard);

c) "Tests", Clause 6 (refer to Clauses 46 through 79 of this standard).

1.15 These requirements do not cover panel or cable type radiant heating equipment, electric boilers,
baseboard heaters, air heaters, duct heaters, and unit coolers for refrigeration purposes, nor any other

electri
standa

2 Definitions

21 T

Absoldte Irradiance — E, (W/cm?), Radiant Flux incident on a sutface. The quotient o

elemer

Add-o
(withoy

Adjustable Speed Drive — A combination of the‘power converter, inverter, motor(s), n

and mq
blower:

Adjustable Speed Drive System — An‘interconnected combination of equipment tha

of adju
system

Air-cir
blower

Applia|
detach

Femalg cantact device is defined as an electrical connector surrounded by an electricg

such th

o ' H 4 L | - P 'y £
IIUGLIIIU CUUIPITICTTIU U appidrivCo Wil arc  CUVCTTU 1T Ul do d part Ul g

rds.

he following definitions apply in this Standard:

t of a surface to the area of that element.

n heat pump — a pump that normally consists of an outdoor section, one or m
t circulating fan), and related control devices.

tor-mounted auxiliary devices such as.encoders, tachometers, thermal switchel
5, heaters, and vibration sensors.

sting the speed of a mecghanical load coupled to motor(s) and/or motor-con

culating blower —the complete blower or fan assembly, including the blowe
housing, and the motor used to provide the means for the circulation of airina s

nce Coupler — A single-outlet, female contact device for attachment to a flexib
bble power-supply cord to be connected to an appliance inlet (motor attac

typically consists of an adjustable speed drive and auxiliary electrical apparatus.

at the electrical contact cannot be accessed with the probe illustrated in Figure 1.1

eparate, individual

f radiant flux at that

ore indoor sections

otor-compressor(s)
s and detectors, air

[ provides a means
pressor(s). A drive

r wheel or fan, the
ystem.

le cord as part of a
hment plug). Note:
lly isolated material
1.

Appliance Inlet (Motor Attachment Plug) — A male contact device mounted on an end product appliance
to provide an integral blade configuration for the connection of an appliance coupler or cord connector.
Note: Male contact device is an electrical connector that is inserted into a corresponding female contact

device

to complete the electrical connection for the appliance.

Ballast — A current limiting device required to start and operate fluorescent lamps.

Barrier — A partition for the isolation (insulation) of hazardous voltage electrical circuits or isolation of
electrical arcs, moving parts, or ultraviolet (UV) radiation from lamps.

Blocking diode — A diode used to block reverse flow of current into a photovoltaic source circuit.
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Cabinet — That part of the unit that encloses insulated wiring, electrical enclosures, moving parts, motors
or enclosed electrical parts.

Cascade system — A refrigeration system that incorporates two or more independent vapor-compressor
refrigeration cycles in series. This is done to acquire low temperatures that might not be readily achieved
with a single refrigeration cycle.

Charge controller — Equipment that controls dc voltage or dc current, or both, used to charge a battery.

Circuit, Class 2 — An extra-low voltage circuit with a power of 100 VA or less; or has 30 V dc supplied by a
prlmary battery oris supplled by a Class 2 transformer oris supphed by a comb|nat|on of a transformer
i ents for a Class 2
se output meets the
30 V by connecting
e and current, is not

rms (42.4 V peak or

, hazardous voltage —

A circuit of any voltage exceeding those of an extra-lowjvoltage circuit.

t that functions to
a hazard that might

Comblination temperature-regulating and -limiting. thermostat — A thermost3
regulate the temperature under normal conditions of.use, and also serves to prevent
result from conditions of abnormal operation of the‘heater.

Comprressor unit — An assembly that includes one or more compressors with assqciated controls and

wiring
integrg

A compressor unit may be intended-for field connection to a remote evaporat
| part of other refrigeration equiprment, and to a remote condenser. Operation

cycle mode.

Comprressor evaporator unit= An assembly that includes one or more compressag

with as

bsociated controls andwiring, and which are intended for field connection to a re

Computer room air conditoner (CRAC) — An air-cooled or water-cooled, special pur|

factory
heatin
Techn
single

assembledias a portable package, which is a self-contained combination of
j components. This equipment is intended to provide supplemental cooling
blogy..Equipment (ITE) and may contain network connections to ITE. It is intg
equipment room or space. It may contain condenser intake/exhaust grill(s) or

br, which may be an
may include reverse

rs and evaporators,
mote condenser.

pose air conditioner,
cooling and optional
only for Information
nded to condition a
separate ducts; and

contai

h return air plenum with duct(s), filter, or grill(s) but is not designed for conrn

ection to an HVAC

system.

In the US, this equipment is to be installed in accordance with Article 645 of NFPA 70 (National Electrical Code).

Condenser, forced-air cooled — An assembly that includes an air-cooled condenser and one or more
electric motor-driven fans or blowers to circulate air through the condenser coil.

Condensing unit — An assembly that includes one or more compressors and condensers with
interconnecting refrigerant piping and associated controls and wiring. A condensing unit may be intended
for field connection to a remote evaporator, which may be an integral part of other refrigeration or air-
conditioning equipment. Operation may include reverse cycle mode.

Control, auxiliary — A device or assembly of devices that provides a functional utility, is not relied upon as
an operational or protective control, and therefore is not relied upon for safety. For example, an efficiency
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control not relied upon to reduce the risk of electric shock, fire, or injury to persons during normal or
abnormal operation of the end product is considered an auxiliary control.

Control, manual — A device that requires direct human interaction to activate or reset the control.

Control, operating — A device or assembly of devices, the operation of which starts or regulates the end
product during normal operation. For example, an electronic motor on/off control, the failure of which
another layer of protection (e,g, a warning marking on a motorized brush) would reduce the risk of electric
shock, fire, or injury to persons, is considered an operating control.

Control, protective — A device or assembly of devices, the operation of which is intended to reduce the

risk of
operati
other d
During
and sin

Contrg

electric_shack fira or iniury to nersaons durina normal and reasaonably _an
7 S ki g 4 p4

ticipated abnormal

pn of the appliance. For example, a motor overload protector or a thermal |c
ontrol/circuit relied upon for normal and abnormal conditions, is considered g
the evaluation of the protective control / circuit, the protective functions jare ve
gle-fault conditions of the control.

I, type 1 action — The actuation of an automatic control for which the manufac

the drift (tolerance before and after certain conditions) of its operating value, operatin

sequer]

Contrd

ce has not been declared and tested under this standard.

I, type 2 action — The actuation of an automatic control for which the manufac

the drift (tolerance before and after certain conditions)-of its operating value, operatin

sequer

Conve

ce have been declared and tested under this standard.

rter — A device that accepts ac or dc powerinput and converts it to another form

Coolant distribution equipment — Air or.water-cooled equipment that is factory asse|

ofaco
a singl
This e
conneq
conneq
or grill(

In the U
single IT

Desigrn

blant distribution (pumping) unit,@nd separate evaporator (air conditioner) units
e |[TE equipment rack. The pumping unit is intended for connection to a dedic
nuipment is not provided\with a hermetic refrigerant motor-compressor an
tion to an HVAC systeny that serves other occupancies. The equipment m
tions, condenser intake/exhaust grill(s) or separate ducts; and return air plenur

5).

this equipmenthis dedicated solely for Information Technology Equipment use and intended to
room thatds/separated from other areas of occupancy in accordance with NFPA 70, Article 645.

L
D,

Ltout/limiter, or any
protective control.
rified under normal

uring deviation and
y time, or operating

uring deviation and
y time, or operating

of ac or dc power.

mbled and consists
intended to service
ated branch circuit.
i not designed for
by contain network
n with duct(s), filter,

pe located only within a

pressure — The maximum allowable working pressure for which a specific part of a system or the

unit is qiesigned.

Desuperheater — Factory-assembled equipment in which the flows of refrigerant vapour and water are
maintained in such heat transfer relationship that the refrigerant vapour is desuperheated and the water is
heated. Normally it consists of a heat exchanger, water pump, and associated controls, but without a self-
contained refrigerating system.

Downflow unit — A forced air unit so designed that the air to be heated is forced vertically downward
through the equipment heating compartment and discharged through the equipment base.

Enclosure — That part that houses electrical components, internal wiring, and uninsulated hazardous
voltage live parts.

Flash gas bypass valve — Regulates the removal of gas from the flash gas tank for compression.
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Flash gas tank — Supercritical gas after cooling in gas cooler is throttled to subcritical region and enters
this device whose function is to separate the vapor and supply liquid to evaporators for further expansion.

Functional part — A part other than an enclosure, cabinet, or structural part but which is necessary for the

intended operation of the unit (for example, fan blade, etc.)

Gas cooler — A heat exchanger designed to remove heat from a transcritical system.

Guard — That part of the cabinet, which, while permitting the passage of air, prevents contact with moving
or electrical parts. Guards may also protect users from exposure to Ultraviolet (UV) radiation from lamps.

Heate
examf
assen

Heatir
Heat €

Heat €
any lig

le, refractory or mica), metal sheath, thermal insulation, and frame or ada

bly together and fastening it in the heater enclosure; and leads and terminahcon

g element — The electrical conducting medium that is intended to bé-h€ated by
xchanger — A device specifically designed to transfer heat between two physicj

xchanger, double wall — A heat exchanger that has two distinct thicknesses of
uid or fluid from the heat transfer fluid.

Heat

xchanger, single wall — A heat exchanger with only one distinct thickness of

any liquid or fluid from the heat transfer fluid.

Heat pump water heater — Factory-assembled equipment in which a self-contained

is emp
to picK

Heate
assen

Heat 1
purpos
excha

loyed to transfer heat into water. ThelCondenser provides the heat, while the ev.
up heat from the air.

r guard — That part of the,enclosure provided to prevent accidental cont
bly, or to prevent debris from falling on the heater assembly.

ecovery unit — A-system used in conjunction with air conditioning or refrigeratiq
e of extracting~heat from the refrigerant to heat potable water. These prod
nger, water temperature control components and may also include additional g

hot w.

ter storage tanks, electric heaters and water circulating pumps. These prody

pump (water heeaters in that they do not utilize a self-contained refrigeration system,
from gn external (remotely located) refrigeration or air conditioning system to heat th
heat exchanger.

eetrical insulation (for

ptor for holding the
nections, or both.

an electric current.
lly separated fluids.

material separating

material separating

refrigerating system
Aporator is arranged

act with the heater

n equipment for the
ucts include a heat
omponents such as
cts differ from heat
but rather use heat
e water by way of a

High side — That part of a refrigerating system subject to condenser or gas cooler pressure.

Horizontal unit — A forced-air unit intended for installation in a horizontal position, and with the heater
casing located in the same horizontal plane as the air-circulating blower compartment.

Interactive system — A solar photovoltaic system providing power to a utilization load and operating in
parallel with, and may deliver power to, an electrical production and distribution network.

Intermediate Pressure Stage — An intermediate pressure stage on CO , transcritical systems that lays
between the highside and lowside pressure stages. This intermediate pressure range may be regulated by
a flash gas bypass valve and this stage may include a flash gas tank and gas cooler.
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Lampholder — A wiring device intended for making connection to the electrical circuits of a lamp and, in
some cases, providing support.

Low side — That part of a refrigerating system subject to evaporator pressure.

Maximum Operating Current (MOC) — MOC is marked instead of motor FLA on air-conditioning and
refrigerating equipment having adjustable speed drives or drive systems. MOC is the current resulting
when an electric motor and adjustable speed drive or drive system are operated under any conditions
such as maximum speed/maximum load, maximum speed/minimum load, minimum speed/minimum load,
minimum speed/maximum load, including locked-rotor such that current to the motor/adjustable speed

drive or drive system is at a maximum. The MOC is the current at the input of the adjustable speed drive.

Maxin’]um Rated Current (MRC) — MRC is marked instead of motor-compressor,

equipmn
refrigef
conditi
speed/
motor-
input o
60335-

Media

Multi-g
conder]
piping,
be inte|
system

Photoy
sunligh

Photoy
electrig

Photoy
and ot
expos¢

ent having adjustable speed drives or drive systems. MRC is the current resulti
ant motor-compressor and adjustable speed drive or drive system are o
bns such as maximum speed/maximum load, maximum speed/minimu
minimum load, minimum speed/maximum load, including locked-rotor such
compressor/adjustable speed drive or drive system is at a maximum . The MRC
the adjustable speed drive. The test conditions to determine th€ MRC are foung
2-34 or CAN/CSA C22.2 No. 60335-2-34.

wheel — Non metallic device that transfers energy from’'one air stream to anothe

ircuit unit — An assembly intended primarilyfor refrigeration applications th
sing units, compressor units, or compressaors, with single or multiple condenss
controls, and wiring, mounted on a commaon frame or in a common housing. A n
nded for field connection to remote evaporators that form multiple refrigeration
S.

yoltaic (PV) cell — The basic photovoltaic device that generates electricity
t.

yoltaic (PV) inverter'= Equipment that is used to change the voltage level or w
al energy. Typically\changes dc input to an ac output.

yoltaic (PV).module — A complete, environmentally protected unit consisting o

RLA and LRA on
ng when a hermetic
pberated under any
m load, minimum
that current to the
is the current at the
in Annex AA of UL

I air stream.
bt includes multiple
brs, with associated

nulti-circuit unit may
or air-conditioning

when exposed to

aveform, or both, of

f solar cells, optics,

her compoafents, exclusive of a solar tracker mechanism, designed to generate dc power when

d to sunlight.

—The pi r mains for interconnecting the vari f a refriger

Piping

ing system. Piping

includes pipe, flanges, bolting, gaskets, valves, fittings, the pressure-containing parts of other components
such as expansion joints, strainers, and devices that serve such purposes as mixing, separating,
snubbing, distributing, metering, or controlling flow, pipe-supporting fixtures, and structural attachments.

Plenum — A chamber associated with air-handling apparatus, for distributing the processed air from the
apparatus (outlet plenum) to the outlet ducts, or for receiving air to be processed by the apparatus (return
plenum).

Potable water — Water intended for human consumption.

Pressure-limiting device — A mechanism that automatically responds to a predetermined pressure by
stopping the operation of the pressure-imposing element.
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Pressure relief device — A pressure (not temperature)-actuated valve or rupture member that functions to
relieve excessive pressure automatically. A hermetic compressor's internal pressure relief valve is not
considered a pressure relief device.

Pressure-regulating relief valve — Similar to a pressure-relief valve except specifically intended for use
with refrigeration systems utilizing carbon dioxide (R744) as the refrigerant in a secondary loop or cascade
system. The pressure-relief setting of this valve is always lower than the relief setting of a pressure-relief
valve. This valve may open and re-close many times during the life of the system.

Pressure-relief valve — A pressure-actuated valve held closed by a spring or other means and designed
to automatically relieve pressure in excess of its setting.

Presspure vessel — A closed vessel, used for containing, storing, distributing, trJansferring, distilling,
procegsing, or otherwise handling any gas, vapour, or liquid under pressure and:asAufther defined in CSA
B52 and ANSI/ASHRAE 15.

Rooft

bp equipment — Horizontally-mounted, downflow or horizontal flow-equipment,
ed to be installed on rooftops; and equipped with means_for attaching pip
ition of the conditioned air.

intend
distrib

Secor
from 4
includg
equiva

dary loop — A piping circuit containing a fluid circulating within the circuit. The
remote-type refrigerator to a colder heat exchangenrlocated within the circuit.
ps a circulating pump as well as other associated fittings. Such a circuit i
lent to the low-side parts that are located in a fefrigeration system.

Self-c
that is
in the

pntained unit — A complete factory-made-and factory-tested unit, in a suitable
fabricated and shipped in one or more-Sections, and has no refrigerant-contain
ield other than by companion or block valves.

Solar
solar 6

photovoltaic (PV) system ~/The total components and subsystems that, in g
nergy into electric energy:sulitable for connection to a utilization load.

Stand
produg

ralone system — A solar photovoltaic system that supplies power independs
tion and distribution network.

Start-{
pressu

o-discharge-pressure — The pressure at which a relief valve begins to disq
re where-the first bubbles can be seen when a valve is immersed in water.

Strucfuralpart — A part other than an enclosure or cabinet used in such a manner th

br similar equipment
bs or ducts for the

fluid transfers heat
The circuit normally

5 considered to be

frame or enclosure,
ing parts connected

lombination, convert

ntly of an electrical

harge, typically the

at failure of the part

may presen

Temperature-limiting thermostat — A thermostat that functions only under conditions that produce

abnormal temperatures. The failure of such a thermostat might result in a hazard.

Temperature-regulating thermostat — A thermostat that functions only to regulate the temperature under

normal conditions of use, the failure of which would not result in a hazard.

Transcritical system — A refrigeration system where evaporation occurs in the subcritical region and heat

rejection may occur above the critical point of the refrigerant (e.g. R-744).

Ultimate strength — The highest stress level that the refrigeration component or
without rupture.

vessel can tolerate
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Ultraviolet (UV) Lamp - Equipment that directly generates ultraviolet radiation typically used to
supplement the normal unit air filters for enhanced air purification and surface cleaning. For the purpose of

the standard, UV lamp systems are divided into 3 categories and are defined below:

a) Factory Installed — A UV lamp system that is located within the unit (integral) and installed at

the factory. For the purpose of these requirements the term “within the unit”

includes all space

within the area between inlet and outlet air side of the heating and cooling unit including the area

housing the evaporator coil if mounted directly on the unit.

b) Field Installed — A factory designated UV lamp system that is located withi
and field installed per the manufactures procedures. For the purpose of thes
term “within the unit” includes all within the area between inlet and outlet side

n the unit (integral)
e requirements the
of the heating and

Unitan
air, tha
comprg
control

Upflow unit — A forced-air unit intended for installation in a vertical position; and wit

located

Uv-C |
uW/cm
effectiv
and BH
constry

3 Reference publications

3.1 W
consid
otherw
Standg

cooling unit including the area housing the evaporator coll it mounted directly, on

c) Non Integral Field Installed — A duct mounted UV lamp system thatis)not
For the purpose of these requirements, the term “non integral” refers_to‘all ar
that is outside of the heating and cooling unit inlet and outlet ex¢luding th
evaporator coil if mounted directly on the unit.

/ heat pump (or equipment) — A device for circulating, filtering, heating, or hea
consists of one or more factory-made matched assemblies, which normally ing
pssor(s), and an outdoor coil or chiller/condenser, and<an electric resistance h
5 for automatic heating or cooling functions.

above the air-circulating blower compartment.

rradiance — For the purpose of this’standard UV-C irradiance is the effectivi
). Effective irradiance is the abselute irradiance that has been weighted 3
eness curve (S,) for ultraviolet(UV) radiation as denoted in the current edition
Els. For the purposes of this-standard, UV-C lamps are limited to the low press
ction with a predominate-output of 254 nm.

here reference-is made to any Standards (see Clauses 90 and 92) such
bred to referito the latest editions and revisions thereto available at the time
se specified. Also, except as indicated in Clause 3.2, a component of a prod
rd shalbhcomply with all the requirements for that component.

£,

32 A

!

the unit.

integral to the unit.
as of the ductwork
area housing the

ting and cooling the

lude an indoor cail,
eater package with

h the heater casing

e irradiance (Eg =
gainst the spectral
of the ACGIH TLVs
ure florescent type

reference shall be
of printing, unless
uct covered by this

maanaent £ Brackiat varad b th tandard bhall btttk
CUTTTPUTICTIL UT A PTUUUGLL CUVETTU Lly unoe owdriudaru  orian \JUIIIPIy VWILT UG 1TU

lowing in (a) — (f).

Specific components are accepted as being incomplete in construction features, or restricted in
performance capabilities. Such components are intended for use only under limited conditions, such as
temperatures not exceeding specified limits, and shall be used only under those specified conditions for
which they have been investigated.

a) Comply with the requirements for that component as indicated in Clauses 3.9 — 3.17;
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;

d) Comply with both the Underwriters Laboratories Inc. and the CSA Group standard for the
component;

e) Additionally comply with the applicable requirements of this end product standard; and
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f) Not contain mercury.

3.3 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 superseded by a requirement in this end product standard, or

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

used within its established ratings and limitations.

component that complies with a component standard other than those specif
acceptable if:

w w
NN

\‘
0D

b) The component standard:

1) Is compatible with the ampacity and overcurrent{protection requireme
Electrical Code, Part I, C22.1 in Canada, and’the’National Electric Cg
US, where appropriate;

2) Considers long-term thermal properties of polymeric insulating mat
the Standard for Evaluations of Properties of Polymeric Materials, C22
Standard for Polymeric Materials <.6hg Term Property Evaluations, UL

3) Any use limitations of the;-other component standard are identifie
accommodated in the end.use application. For example, a component
application, but intended)for industrial use and complying with the

standard may assume_user expertise not common in household applica

3.5 A component that is alse/intended to perform other functions, such as ovel
ground-fault circuit-interruption, surge suppression, any other similar functions,
theredf, shall comply additionally with the requirements of the applicable CSA Group
that cqver devices that provide those functions.

3.6 Where thése other functions are not required for the application and not i
markirngs, instructions, or packaging for the appliance, the additional component stan|
appliegd.

ed in Clauses 3.9 —

a) The component also complies with the applicable component standard of Clauses 3.9 — 3.17; or

nts of the Canadian
de, NFPA 70 in the

erials in accordance
.2 No. 0.17 and the
746B; and

d and appropriately
ised in a household
relevant component
ions.

current protection,
br any combination
and UL standard(s)

jentified as part of
dard(s) need not be

3.7 A component not anticipated by the requirements of this end product standard, not specifically
covered by the component standards in Clauses 3.9 — 3.17, and that involves a risk of electric shock, fire,

or personal injury, shall be additionally investigated in accordance with the applicable
standard, and shall comply with Clause 3.2 (b) — (f).

CSA Group and UL

3.8 With regard to a component being additionally investigated per Clause 3.7, reference to construction

and performance requirements in another CSA Group and UL end product standard i

s appropriate where

that standard anticipates normal and abnormal use conditions consistent with the application of this end

product standard.
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3.9 Attachment plugs, receptacles, connectors, and terminals

3.9.1 Attachment plugs, receptacles, shall comply with the Standard for General Use Receptacles,
Attachment Plugs, and Similar Wiring Devices, C22.2 No. 42 and the Standard for Attachment Plugs and
Receptacles, UL 498.

3.9.2 Attachment plugs integral to cord sets or power supply cords are investigated in accordance with
the requirements of the Standard for Cord Sets and Power Supply Cords, C22.2 No. 21 and the Standard
for Cord Sets and Power Supply Cords, UL 817, and need not comply with the Standard for General Use
Receptacles, Attachment Plugs, and Similar Wiring Devices, C22.2 No. 42 and the Standard for

Attachment Plugs and Receptacles, UL 498.

3.9.3

10 AW
0.205,
condug
and the

3.94
insertid
for Qui
310.

3.9.5
Standg

3.9.6

Quick-connect terminals, both connectors and tabs, for use with one or two(0.

5) copper conductors, having nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3mm (

and 0.250 in), intended for internal wiring connections in appliances, ,or for the
tors to the appliance, shall comply with the Standard for Quick-Connéct Termin
Standard for Electrical Quick-Connect Terminals, UL 310.

Other sizes of quick-connect terminals shall be investigated with respect
n-withdrawal, temperature rise, and all tests shall be conducted in accordanc
Ck-Connect Terminals, C22.2 No. 153 and the Standard for Electrical Quick-Co

Wire connectors shall comply with the Standard for Wire Connectors, C22
rd for Wire Connectors, UL 486A-486B.

Splicing wire connectors shall comply-with the Standard for Splicing Wire Corj

B4 — 5.3 mm? (22 —
D.110, 0.125, 0.187,
field termination of
als, C22.2 No. 153

to crimp pull out,
with the Standard
nect Terminals, UL

.2 No. 65 and the

nectors, C22.2 No.

188 and the Standard for Splicing Wire Connéctors, UL 486C.
3.9.7 [Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
condugtors, shall comply with thé-Standard for Terminal Blocks, C22.2 No. 158 arld the Standard for

Equipment Wiring Terminals fordse with Aluminum and/or Copper Conductors, UL 486

E.

3.9.8 [Terminal blocks (shall comply with the Standard for Terminal Blocks, C22.2 No. 158 and the
Standdrd for Terminal ‘Blocks, UL 1059, and if applicable, be suitably rated for field wiring.

3.10 Controls

3.10.1| General

3.10.1.1  Operating (regulating) controls, the failure of which would increase the risk of electric shock,

fire, or personal injury, shall be evaluated using the applicable component standard requirements specified
in Clauses 3.10.1 — 3.10.5, and if applicable, the requirements in Controls — End product Test Parameters,
Clause 90, unless otherwise specified in this end product standard.

3.10.1.2 With reference to Clause 3.10.1.1, operating controls that rely upon software for the normal
operation of the end product where deviation or drift of the operating parameters of the control may result
in an increased risk of electric shock, fire, or injury to persons, shall comply with:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991 and
the Standard for Software in Programmable Components, UL 1998 and C22.2 No. 08 and CSA-
ISO/IEC 16085; or
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b) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General

Requirements, E60730-1 and the Standard for Automatic Electrical Controls
Similar Use, Part 1: General Requirements, UL 60730-1.

for Household and

3.10.1.3 Solid-state protective (limiting) controls shall be evaluated using the applicable component
standard requirements specified in Clauses 3.10.1 — 3.10.4, and if applicable, the parameters in Clause
90, unless otherwise specified in this end product standard.

3.10.1.4 With reference to Clause 3.10.1.3, protective controls that do not rely upon software as a
protective component shall comply with:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991 and

3.10.1
compd

3.10.2

3.10.2

C22.2 No. 08; or

b) The Standard for Automatic Electrical Controls for Household and Similar U
Requirements, E60730-1 and the Standard for Automatic Electrical-Controls
Similar Use, Part 1: General Requirements, UL 60730-1, except Gentrols Using

5 With reference to Clause 3.10.1.3, protective controls thatrely upon softy
nent shall comply with:

a) The Standard for Tests for Safety-Related Controls€Employing Solid-State [}
the Standard for Software in Programmable Componénts, UL 1998 and CSA2
ISO/IEC 16085 or

b) The Standard for Automatic Electrical Controls for Household and Similar \
Requirements, E60730-1 and the Standard for Automatic Electrical Controls|
Similar Use, Part 1: General Requirements, UL 60730-1.

Liquid level controls

1 Aliquid level control shall comply with:

a) The Standard for.Industrial Control Equipment, C22.2 No. 14 and the Star
Controls for Appliances, UL 244A;

b) The Standard for Temperature-Indicating and Regulating Equipment, C2
Standardfor Temperature-Indicating and -Regulating Equipment, UL 873;

c) ThesStandard for Industrial Control Equipment, C22.2 No. 14 and the St3
Centrol Equipment, UL 508; or

se, Part 1: General
for Household and
Software.

vare as a protective

evices, UL 991 and
.2 No.08 and CSA-

se, Part 1: General
for Household and

dard for Solid-State

.2 No. 24 and the

ndard for Industrial

d) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General

Requirements, E60730-1 and the Standard for Automatic Electrical Controls
Similar Use, Part 1: General Requirements, UL 60730-1, and:

for Household and

1) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 2:
Particular Requirements for Automatic Electrical Air Flow, Water Flow, and Water Level
Sensing, E60730-2-15 and the Standard for Automatic Electrical Controls for Household
and Similar Use, Part 2: Particular Requirements for Automatic Electrical Water Level
Controls of the Float Type for Household and Similar Applications, UL 60730-2-16A; or

2) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 2:
Particular Requirements for Automatic Electrical Air Flow, Water Flow, and Water Level
Sensing, E60730-2-15 and the Standard for Automatic Electrical Controls for Household
and Similar Use, Part 2: Particular Requirements for Automatic Electrical Water and Air

Flow Sensing Controls, Including Mechanical Requirements, UL 60730-

2-18.
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3.10.3

3.10.3.

3.10.4

3.10.4.

3.10.5

3.10.5.

Motor and speed controls

1 A control used to start, stop, regulate or control the speed of a motor shall comply with:

a) The Standard for Solid-State Speed Controls, C22.2 No. 156 and the Standard for Solid-State
Controls for Appliances, UL 244A,;

b) The Standard for Temperature-Indicating and Regulating Equipment, C22.2 No. 24 and the
Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

¢) The Standard for Industrial Control Equipment, C22.2 No. 14 and the Standard for Industrial
Control Equipment, UL 508;

d) The Standard for Industrial Control Equipment, C22.2 No. 14 and thé|3tandard for Power
Conversion Equipment, UL 508C; or

e) The Standard for Automatic Electrical Controls for Household and'Similar Use, Part 1: General
Requirements, E60730-1 and the Standard for Automatic Electrical’ Controls [for Household and
Similar Use, Part 1: General Requirements, UL 60730-1.

Pressure controls

1 A pressure control shall comply with:

a) The Standard for Temperature-Indicating.and Regulating Equipment, C22.2 No. 24 and the
Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

b) The Standard for Industrial Control Equipment, C22.2 No. 14 and the Standard for Industrial
Control Equipment, UL 508; or

c) The Standard for Automatic.Electrical Controls for Household and Similar Use, Part 1: General
Requirements, E60730-1 and-the Standard for Automatic Electrical Controls [for Household and
Similar Use, Part 2: Particutar Requirements for Automatic Electrical Pressurg Sensing Controls
Including Mechanical Requirements, E730-2-6; and the Standard for Automati¢ Electrical Controls
for Household and_Similar Use, Part 1: General Requirements, UL 60730-1 and the Standard for
Automatic Electrical>Controls for Household and Similar Use, Part 2: Particulgr Requirements for
Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements, UL 60730-2-
6.

Temperature controls

1 A temperature control shall comply with:

a) The Standard for Temperature-Indicating and Regulating Equipment, C22.2 No. 24 and the
Standard for Solid-State Controls for Appliances, UL 244A;

b) The Standard for Temperature-Indicating and Regulating Equipment, C22.2 No. 24 and the
Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

c) The Standard for Industrial Control Equipment, C22.2 No. 14 and the Standard for Industrial
Control Equipment, UL 508; or

d) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, E60730-1 and the Standard for Automatic Electrical Controls for Household and
Similar Use, Part 2: Particular Requirements for Temperature Sensing Controls, E60730-2-9; and
the Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
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Requirements, UL 60730-1 and the Standard for Automatic Electrical Controls for Household and
Similar Use, Part 2: Particular Requirements for Temperature Sensing Controls, UL 60730-2-9.

3.10.5.2 A temperature sensing positive temperature coefficient (PTC) or negative temperature
coefficient (NTC) thermistor, that performs the same function as an operating or protective control shall
comply with the Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, E60730-1, the Annex for Requirements for Controls Using Thermistors, and the Standard
for Thermistor-Type Devices, UL 1434.

3.10.5.3 A thermal cutoff shall comply with the Standard for Thermal-Links, Requirements and
Application Guide, E60691 and the Standard for Thermal-Links, Requirements and Application Guide, UL
60691

3.10.6/ Timer controls

3.10.611 A timer control shall comply with:

a) The Standard for Industrial Control Equipment, C22.2 No, 14 and the Standard for Solid-State
Controls for Appliances, UL 244A; or

b) The Standard for Automatic Electrical Controls for,Household and Similar Use, Part 1: General
Requirements, E60730-1 and the Standard for Automatic Electrical Controls| for Household and
Similar Use, Part 2: Particular Requirements for{Timers and Time Switches| E730-2-7; and the
Standard for Automatic Electrical Controls forr Household and Similar Use, Part 1: General
Requirements, UL 60730-1 and the Standard\for Automatic Electrical Controlg for Household and
Similar Use, Part 2: Particular Requirements‘for Timers and Time Switches, UL{60730-2-7.

3.10.7| Electrically Operated valves

3.10.71 Electrically operated generalpurpose and safety valves intended for the cpntrol of fluids, such
as air,| gases, oils, refrigerants, st€am, or water shall comply with the Standard for Hlectrically Operated
Valveg, UL 429 or Standard for,"Automatic Electrical Controls for Household and $imilar Use, Part 2:
Particlilar Requirements for Electrically Operated Water Valves, Including Mechanicgl Requirements, UL
60730r2-8 and Standardsfor Electrically Operated Valves, C22.2 No. 139 or Standard for Automatic
Electrical Controls for\Household and Similar Use, Part 2: Particular Requirements for Electrically
Operated Water Valyes; Including Mechanical Requirements, CSA E60730-2-8.

3.11 |Cords,(cables, and internal wiring

3.11.1| <Aycord set or power supply cord shall comply with the Standard for Cord Sets and Power Supply
Cords, €222 No-2t,andthe Standard for Cord-Setsand Power Suppty Cords, Ut 817.

3.11.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, C22.2
No. 49, and the Standard for Flexible Cord and Cables, UL 62. Flexible cord and cables are considered to
comply with this requirement when preassembled in a cord set or power supply cord complying with the
Standard for Cord Sets and Power Supply Cords, C22.2 No. 21 and the Standard for Cord Sets and Power
Supply Cords, UL 817.

3.11.3 Internal wiring composed of insulated conductors shall comply with the Standard for Equipment
and Lead Wires , C22.2 No. 127 or the Standard for Appliance Wiring Material Products, C22.2 No. 210
and the Standard for Appliance Wiring Material, UL 758.

3.11.4 Insulated conductors need not comply with the above reference standards if they comply with:
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a) The Standard for Thermoset-Insulated Wires and Cables, C22.2 No. 38 and the Standard for

Thermoset-Insulated Wires and Cables, UL 44; or

b) The Standard for Thermoplastic-Insulated Wires and Cables, C22.2 No. 75 and the Standard for

Thermoplastic-Insulated Wires and Cables, UL 83; or

¢) The Standard for Flexible Cords and Cables, C22.2 No. 49 and the Standard for Flexible Cords

and Cables, UL 62; or

d) The applicable CSA Group and UL standard(s) for other insulated conductor types specified in
the Canadian Electrical Code, Part I, C22.1 Wiring Methods, and the National Electric Code, NFPA

70, Wiring Methods and Materials.

3.11.5
located
Stand3g
Materid

3.12

3.12.1
and thd

3.12.2
lumina

3.13

3.131
0.15 a
conditi
3.14

3.14.1

Insulated conductors for specialty applications (e.g. data processing or, co
in a low-voltage circuit not involving the risk of fire or personal injury need 1
rd for Equipment and Lead Wires, C22.2 No. 127 or the Standard for Standard f]
| Products, C22.2 No. 210 and the Standard for Appliance Wiring Material, UL 7|

| ight sources and associated components

Lampholders and indicating lamps shall comply with thelStandard for Lampho
Standard for Lampholders, UL 496.

Lampholders forming part of a luminaire that:complies with the applicable ¢
re standard are considered to comply with this‘requirement.

Marking and labeling systems

A marking and labeling system_shall comply with the Standard for Adhesive
nd the Standard for Marking and’ Labelling Systems, UL 969 under the speg
DNS.

Power supplies

A Class 2 power-supply shall comply with:

a) The Standard for Power Supplies with Extra-Low-Voltage Class 2 Outputs,
the Standard for Class 2 Power Units, UL 1310; or

b)<Fhe Standard for Information Technology Equipment, C22.2 No. 60950-1 a

mmunications) and
ot comply with the
or Appliance Wiring
58.

ders, C22.2 No. 43

LSA Group and UL

Labels, C22.2 No.
ified environmental

C22.2 No. 223 and

hd the Standard for

Infermation Technology Equipment, UL 60950-1, with an output marked "Class

", or that complies

3.14.2

with the limited power source (LPS) requirements and is marked "LPS".

A non-Class 2 power supply shall comply with:

a) The Standard for General-Use Power Supplies, C22.2 No. 107.1, and the Standard for Power

Units Other Than Class 2, UL 1012; or

b) The Standard for Information Technology Equipment, C22.2 No. 60950-1 and the Standard for

Information Technology Equipment, UL 60950-1.

3.15 Printed wiring boards

3.15.1

Printed wiring boards, including the coatings, shall comply with the Standard for Evaluation of
Properties of Polymeric Materials, C22.2 No. 0.17 and the Standard for Printed Wiring Boards, UL 796.
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3.15.2 A printed-wiring board in an extra-low voltage, nonsafety circuit is not required to comply with the
bonding requirements in the Standard for Evaluation of Properties of Polymeric Materials, C22.2 No. 0.17
and the Standard for Printed Wiring Boards, UL 796 if the board is separated from parts of other circuits
such that loosening of the bond between the foil conductor and the base material will not result in the foil
conductors or components coming in contact with parts of other circuits of the control or of the end-use
product.

3.15.3 A printed-wiring board containing circuitry in a line-connected circuit or a safety circuit shall
comply with the direct-support requirements for insulating materials in the Standard for Evaluation of
Properties of Polymeric Materials, C22.2 No. 0.17 and the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

3.15.4] Unless otherwise specified, the flammability class and temperature ratingrshall be that specified
for insplating materials in the Standard for Evaluation of Properties of Polymeric/MMaterials, C22.2 No. 0.17
and the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

3.16 |Switches

3.16.1| A clock-operated switch, in which the switching contacts are)actuated by a clpck-work, by a gear-
train, by electrically-wound spring motors, by electric clock-type,motors, or by equivalent arrangements
shall comply with:

a) The Standard for Clock-Operated Switches,<C22.2 No. 177 and the $tandard for Clock-
Operated Switches, UL 917; or

b) The Standard for Standard for Automatic'Electrical Controls for Household and Similar Use, Part
1. General Requirements, E60730-1\and the Standard for Automatic Elgctrical Controls for
Household and Similar Use, Part 2; Particular Requirements for Timers and Time Switches, E730-
2-7; and the Standard for Automatic Electrical Controls for Household and Himilar Use, Part 1:
General Requirements, UL 60730-1 and the Standard for Automatic Elgctrical Controls for
Household and Similar Usg;:Part 2: Particular Requirements for Timers and| Time Switches, UL
60730-2-7.

3.16.2| Enclosed and dead-front switches shall comply with the Standard for Enclosed and Dead-Front
Switches C22.2 No. 4-04 and the Standard Switches, Enclosed and Dead-Front UL 98,

3.17 |Transformers

3.17.1| General-purpose transformers shall comply with the Standard for Low-Voltage Transformers —
Part 1} Genéral Requirements, C22.2 No. 66-1 and the Standard for Low-Voltage Transformers — Part 2:
GeneratPurpose—transformers-C222No—66-2and-the-Standard-for Low-YottageTFransformers — Part 1:
General Requirements, UL 5085-1 and the Standard for Low-Voltage Transformers — Part 2: General
Purpose Transformers, UL 5085-2.

3.17.2 Class 2 and Class 3 transformers shall comply with the Standard for Low-Voltage Transformers —
Part 1: General Requirements, C22.2 No. 66-1 and the Standard for Low-Voltage Transformers — Part 3:
Class 2 and Class 3 Transformers, C22.2 No. 66-3, and the Standard for Low-Voltage Transformers — Part
1: General Requirements, UL 5085-1 and the Standard for Low-Voltage Transformers — Part 3: Class 2
and Class 3 Transformers, UL 5085-3.

3.17.3 Specialty transformers shall comply with the Standard for Transformers, Specialty UL 506 and
CSA C22.2 No. 13 Transformers for oil-or gas-burner ignition equipment.
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41

Installation and operating instructions

A copy of the installation and operating instructions intended to accompany each unit or component,

or equivalent information, shall be included in the examination and test of the equipment. For this purpose,

a draft,

4.2

rather than a printed edition, is acceptable.

If a unit containing an indoor coil has no provision for connecting a return air duct, or if the

instructions indicate that a return air duct need not be used, the instructions may indicate that applicable

installa

tion codes can limit this unit to installation only in a single story residence.

4.3 Applicable installation codes or CSA C22.1 or ANSI/NFPA No. 70 can limit the number of field wiring

syste

44 E
system
instruc

45 T
thereof

including appropriate reference to installation requirements of Article 690 of NFPA 7(

the CE

connections See Caonnection to Power St |pp|\]/’ Clause 17 of this Standard

quipment intended to utilize carbon dioxide (R744) in a secondary loop, \cas
and required to include pressure regulating relief valves per item (a) of Clause
ions indicating that:

a) if the system is de-energized, venting of the R744 through, the pressure-reg
on the equipment can occur. In such cases, the system might néed to be recha
in any case, the pressure-regulating relief valve(s) shallinot be defeated or
setting shall not be altered.

b) a sufficient number of pressure-relief and pressure-regulating relief valve
provided based on the system capacity and Joeated such that no stop valve is
the relief valves and the parts or section of the 'system being protected.

c) if the equipment contains a pressure vessel but the pressure-regulating and -

specify:
1) the method for installing the valves within the fittings, and

2) that the equipment must be provided with an adequate number of
and relief valves based on the system capacity and located such that
provided befween the relief valve(s) and the parts or section of the syste

he instructions, for heating and cooling equipment employing a solar PV sys
shall identify the major PV system components and shall describe the in

C C22.1.

cade, or transcritial
34.32 shall provide

ulating relief valves
rged with R744, but
capped. The relief

s may need to be
5 provided between

relief valves are not

installed as part of the equipment as-permitted by Clauses 34.33 and 34.34, the instructions shall

pressure regulating
o stop valve(s) are
m being protected.

em or subsystems
tended installation,
and Section 50 of

46 T

ne required markings specified in Clause 45.1/ shall be repeated in the instructions.

4.7 Equipment intended to employ Ultraviolet (UV) radiation lamp systems shall provide instructions that:

48 A

a) Repeats the required markings of Clauses 44.3 (z1), 44.3 (z2) and 45.17.

b) Provides information for replacement of the lamps to include wattage, model and/or part number.

c¢) Provide instructions for the installation of field installed factory designated UV lamp systems that

are integral to the system.

heat recovery unit shall be provided with instructions indicating:

a) the types of air conditioning or refrigeration systems for which it is intended; a

nd,
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b) the method for interconnecting the heat recovery unit with the intended air conditioning or
refrigeration equipment.

4.9 In reference to 4.7(b), the instructions shall include the method for interconnecting the water piping
and hot water storage tank, if applicable, and for making electrical connections.

CONSTRUCTION
5 Enclosures

5.1 Enclosures for electrical equipment shall be so formed and assembled that, if abused during
Shlpm ert—instattatior—or—use; thcy witthave—the Dtlclluth an ||9|d|ty te—restst—sych abuses without
increaping their fire and accident hazards due to a total or partial collapse that could result in a reduction of
spacings, a loosening or displacement of parts, or any other defect.

5.2 Enclosures for individual electrical components and wiring, outer ghclosures, and combinations of
the twp, shall be considered in determining compliance with the requirements of Clausg 5.1.

5.3 Among the factors to be used in determining the acceptability of an enclosure arg
a) physical strength;

b) resistance to impact;

¢) moisture-absorptive properties;
d) flammability;

e) resistance to corrosion; and

f) resistance to distortion on_melting caused by the temperatures that may [be expected under
conditions of anticipated use’or by electrical disturbances within.

5.4 Rolymeric enclosures'shall be considered to comply with Clause 5.3, provided that
a) They comply with tests specified in CAN/CSA-C22.2 No. 0.17 and UL 746C, fand

b) They have temperature ratings not less than the maximum temperatures tq which they may be
exposéd)during normal operation, and

c)\Fhey are suitable for exposure to UV-C radiation. The enclosure material mugt be suitable for the
measured UV-C irradiance levels as stated-in Clause 89 1

Enclosures need not comply with Clause 5.10.
5.5 Polymeric materials not used as enclosures shall comply with Clause 5.10.

5.6 A sheet metal enclosure shall be evaluated with respect to its size, shape, metal thickness, and use
in a particular application. Sheet steel having a thickness of less than 0.51 mm (0.020 in) if uncoated or
0.58 mm (0.023 in) if galvanized, or nonferrous sheet metal having a thickness of less than 0.58 mm
(0.023 in) are not acceptable, except for relatively small areas or for surfaces that are curved or
corrugated, or otherwise reinforced such as by angles, channels, flanges, or ribs.

5.7 The enclosure of a unit shall be provided with means for mounting in the intended manner. Any
special fittings necessary for intended mounting shall be shipped with the unit. A free-standing, floor-
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supported unit need not be provided with mounting means. A unit designed for installation in a
manufactured (mobile) home shall have provision for permanent mounting.

5.8 An electrical part within the outer cabinet need not be individually enclosed if the assembly complies

with all

of the following:

a) The construction and location of the part do not permit the emission of flame or molten metal
through openings in the outer cabinet, or it can be shown that malfunction of the component does

not result in a risk of fire.

b) There are no openings in the bottom of the compartment in which the part is

located that permit

molten metal or the like to drop onto flammable material. See Clause 20.10 on units for outdoor

Exceptjon: Motors, electric resistance heating eléemments, metal-case capacitors,

compo
air-han

59 T
considg

5.10

General

5.10.1

nStaitation.
c) The part is not near flammable material other than electrical insulation.

d) Sheet metal thickness of the outer cabinet is in compliance with Clause 6.
e) The part is not located in an air-handling compartment.

f) The part is not subject to unintended contact by personsfas-specified in Claus

or near uninsulated live parts.

hents that would not emit smoke or compenénts protected to prevent emissio
dling compartment need not be individually enclosed.

b determine if a product complies-with Clause 5.8, all of its intended mountin
bred. For this purpose an air filteris not considered to be part of the enclosure.

Polymeric materials other.than enclosures

Polymeric materials or other nonmetallic materials are identified as follows:
a) 5VA,

b)5VB,

e’.

g) There are no openings in the top surface of the outet cabinet that would permit objects to fall on

and other similar
n of smoke into the

) positions shall be

See Ta

c) V-0,

d) V-1,

e) V-2,

f) HF-1,
g) HF-2,
h) HB, and

i) HBF.

ble 5.1 for determination of material classifications and uses.
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5.10.2 This Clause covers polymeric materials used for cabinets and structural or functional parts.

5.10.3 These requirements do not apply to polymeric materials specified in items (a), (b), (c), and (d) of
Clause 18.2.

5.10.4 See Table 46.3 for determination of properties to be evaluated for testing. Unit application shall
determine properties to be evaluated.

Isolation From Ignition Sources

5.10.5 Ignition sources within the unit are considered to be insulated or uninsulated live parts such as:

a) hazardous voltage circuit wiring;

b) hazardous voltage electrical components (some examples are; switches,| relays, transformer
windings, motor windings etc).

5.10.6| Polymeric materials located below an ignition source and within Space A of| Figure 5.1 shall be
isolatdd by a barrier extending to the sides of Space A.

5.10.7] Polymeric materials located above an ignition sourée and within Space B of Figure 5.1 shall be
isolatdd by a barrier and extending to the sides of Spaee B. This barrier shall be positioned so that a
minimyum distance of 51 mm (2 in) from hazardous voltage wiring and 102 mm (4(in) from hazardous
voltage electrical components is maintained.

5.10.8] Polymeric materials located outside of<Space A and/or B shall be isolated Hy a barrier from the
ignition source.

Excepfion: This barrier may be deleted\f the materials are positioned so that a minimum distance of 51
mm (2in) from hazardous voltage wiring and 102 mm (4 in) from hazardous voltage electrical components
is maiptained.

5.10.9] Hazardous voltagéwiring, in which the flame test, CSA FT-1 and UL VW-1, pr the vertical flame
test ag described in CSA'C22.2 No. 49 and UL 1581, is conducted, is considered to gomply with Clauses
5.10.6|through 5.10.8.and need not be isolated by the barriers described.

5.10.10 The bafriers required in Clauses 5.10.6 through 5.10.8 shall be mechanically secured and:

a)be'constructed of metal at least 0.25 mm (0.010 in) thick; or

by be constructedof potymeric materiat Tated 5VA.
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Figure 5.1

Exposure to ignition

~—_
30 O/VI 300
\ / /
\\ ! Polymeric /
A SpuLe Material 4

Minimpum Distance
of 102 mm (4 inches)
Between Ignition Source
and [Polymeric Material
as Measured Around
End |of Barrier

(X HY = 102 mm (4 Inches))
except that this
distahce may

be np less

than {51 mm

(2 inches) if the

Ignition
Sourcé

7~

/
/ Polymeric ~~
Material

\

N

only lignition source Barri
is hdzardous voltage arrier \
wiring. | | AN
———
l \ Minimum Btraight
’ \ Line Distapce of
,’ \ 102 mm |(4 inches)
: Space g Between Ignition Source
ﬁollym.elnc ’ p,\ \ and Polynferic Material,
WIULCT Ul , 7\ v

except that this
distance may be no
less than 51 mm

(2 inches) if the only
ignition source is

hazardous voltage wiring.

S2534B

Space A represents the volume below the ignition source determined by a straight line that moves about the ignition source while
remaining at an angle of 5° from the vertical and is always so oriented that the volume is a maximum.

Space B represents the volume above the ignition source determined in the same manner as Space A, except that the angle is 30°
from the vertical.
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and ahove (30 deg, Space B).

Table 5.1
Uses of materials based on flammability classifications
Material flammability rating
Degree of exposure
to ignition source HB or HBF HF-1 HF-2 V-2 V-0 or V-1 5VA, 5VB
Not exposed Yes Yes Yes Yes Yes Yes
Exposed, but No%e No%® No®%¢ Yes? Yes Yes
isolated as shown in
Figure 5.1¢
EXpOSBd Nob Nob,c Nob,c Nob,c,e Nob,c,e Yes
a Sha|l notbhaousedin onna A lluctratad in Eicyra E.1 fthara ara r\paningc inthe-anclasira bhaottam in that -pace.
® Verti¢ally oriented material when laminated between two metal surfaces each no less than 0.25 mm0.040 in) thick can have an
exposed vertical surface no more than 9.5 mm (0.75 in) wide.
¢ May be used if the ignition sources are appliance wiring material or flexible cord as listed in Table 20.2, Gtoup B.
dExcepption: Materials with a minimum rating of HB or HBF may be used in the outdoor sectiéroutside of sgaces A and B if the
distange between an ignition source and polymeric materials or openings is not less than, 192 mm (4 in) an¢l no less than 50.8 mm
(2 in) from wiring.
¢ May be used if at a distance of not less than 610 mm (24 in) from the ignition source, €xcept for directly b¢low (5 deg, Space A)

6

6.1

6.1 and Table 6.2, except as permitted by Clause 64.

Thickness of sheet metal enclosures for uninsulated live parts

Sheet metal used in making enclosures shall have a thickness of not less than th

at specified in Table

Minimum thickness of sheet metal for elt;r;l:ilgafls';nclosures carbon steel or stainless steel
Without supporting frame?® With supporting frame or equivalent reinfqrcing?
Maximum width®  Maximum length® [ Maximum width®  Maximum length® Minimum thickness of metal
uncoated coated
mm (in) mm(in) mm (in) mm (in) mm (in) mm (in)
1P2 (4.0) Not limited 159 (6.25) Not limited 0.51 (0.0209) 0.58 (0.0239)
121 (4.75) 146 (5.75) 171 (6.75) 210 (8.25)
12 (6.0) Not limited 241 (9.5) Not limited 0.66 (0.026%) 0.74 (0.0299)
178 (7.0) 222 (8.75) 254 (10.0) 318 (12.5)
2p3.(8:0) Not limited 305 (12.0) Not limited 0.81(0.032) 0.86 (0.034)
229 (9.0) 292 (11.5) 330(13.0) 406 (16.0)
318 (12.5) Not limited 495 (19.5) Not limited 1.07 (0.042) 1.14 (0.045)
356 (14.0) 457 (18.0) 533 (21.0) 635 (25.0)
457 (18.0) Not limited 686 (27.0) Not limited 1.35(0.053) 1.42 (0.056)
508 (20.0) 635 (25.0) 737 (29.0) 914 (36.0)
559 (22.0) Not limited 838 (33.0) Not limited 1.52 (0.060) 1.60 (0.063)
635 (25.0) 787 (31.0) 889 (35.0) 1092 (43.0)
635 (25.0) Not limited 991 (39.0) Not limited 1.70 (0.067) 1.78 (0.070)
737 (29.0) 914 (36.0) 1041 (41.0) 1295 (51.0)
838 (33.0) Not limited 1295 (51.0) Not limited 2.03(0.080) 2.13 (0.084)

Table 6.1 Continued on Next Page
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Table 6.1 Continued
Without supporting frame® With supporting frame or equivalent reinforcing®
Maximum width®  Maximum length® [ Maximum width® Maximum length® Minimum thickness of metal
uncoated coated
mm (in) mm (in) mm (in) mm (in) mm (in) mm (in)
965 (38.0) 1194 (47.0) 1372 (54.0) 1676 (66.0)
1067 (42.0) Not limited 1626 (64.0) Not limited 2.36 (0.093) 2.46 (0.097)
1194 (47.0) 1499 (59.0) 1727 (68.0) 2134 (84.0)
1321 (52.0) Not limited 2032 (80.0) Not limited 2.74 (0.108) 2.82(0.111)
15"/1 (c:n_n) 1880 (7/1_!'\) 24234 (QA_I'\) 26416 (4{\'2_{'\)
1600 (63.0) Not limited 2464 (97.0) Not limited 3.12(0.123) 3.20 (0.126)
18584 (73.0) 2286 (90.0) 2616 (103.0) 3226 (127.0)

momertt

3) af
® The wji

@ A supporting frame is a structure of angle or channel of a folded rigid section of sheet metal thatys rigidly &
essentiplly the same outside dimensions as the enclosure surface and that has sufficient torsienal rigidity to

reinfording may be accomplished by designs that will produce a structure that is as rigid as one built with a f]
channgls. Construction considered to be without supporting frame includes
1) sipgle sheet with single-formed flanges (formed edges);

2) a pingle sheet that is corrugated or ribbed; and

enclosyre may have supports in common and be made of a singlé.sheet.

¢ For pgnels that are not supported along one side, for examples-§ide panels of boxes, the length of the unsy
limited o the dimensions specified unless the side in questionris provided with a flange at least 12.7 mm (1/.

9 Sheef steel for an enclosure intended for outdoor use-shall comply with the requirements for outdoor use ¢

s which may be applied via the enclosure surface when it is deflected. Construction considered to h|

enclosure surface loosely attached to a frame with, for example,/spring clips.
dth is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacen

ttached to and has

resist the bending

Ave equivalent

ame of angles or

t surfaces of an

pported side shall be

P in) wide.

quipment.

Minimum thickness of sheet metal for e.{:cl?tlgc%lzenclosures aluminum, copper, or brass
Without supporting frame? With supporting frame or equivalent reinfofcing?

Maximjum width®  Maximumlength® [ Maximum width® Maximum length® Minimupn thickness
mm (in) mm (in) mm (in) mm (in) mm (in)
76 (3.0) Not limited 178 (7.0) Not limited 0.58¢ (0.023)
8D (3.5) 102 (4.0) 216 (8.5) 241 (9.5)

102 (4:0) Not limited 254 (10.0) Not limited 0.74 (0.029)
147 (500) 152 (6.0) 267 (10.5) 343 (13.5)
152 (6.0) Not limited 356 (14.0) Not limited 0.91 (0.036)
165 (6.5) 203 (8.0) 381 (15.0) 457 (18.0)
203 (8.0) Not limited 483 (19.0) Not limited 1.14 (0.045)
241 (9.5) 292 (11.5) 533 (21.0) 635 (25.0)
305 (12.0) Not limited 711 (28.0) Not limited 1.47 (0.058)
356 (14.0) 406 (16.0) 762 (30.0) 940 (37.0)
457 (18.0) Not limited 1067 (42.0) Not limited 1.91 (0.075)
508 (20.0) 634 (25.0) 1143 (45.0) 1397 (55.0)
635 (25.0) Not limited 1524 (60.0) Not limited 2.41 (0.095)

Table 6.2 Continued on Next Page
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