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Preface

This is the eighth edition of C22.2 No. 46 of a series of
Standards issued by the Canadian Standards Association under
Part II of the Canadian Electrical Code. It is written in metyy \
(SI) units. It supersedes previous editions published in €S{(‘
1980, 1971, 1966, 1959, 1942, and 1938.

This edition mainly serves to update the 1981 edi 'daféﬁkh a
view to improving the safety of stationary EIECEEQG> seboard

heaters. g

For general information on the Standar e Canadian
Electrical Code, Part II, see the pr CSA Standard C22.2
No. 0, General Requirements-Canadjgn ctrical Code, Part II.

This Standard was prepared Ubcommittee of the Technical
Committee on Environmenta ts under the jurisdiction of the
Standards Steering Comgittde®on Canadian Electrical Code, Part II,
and was formally agﬁﬁL *by these Committees.

November 1988

Notes:
(1) Use of the masculine gender in this Standard is not meant to
exclude the feminine gender when applied to persons. Similarly,
use of the singular does not exclude the plural (and vice versa)
when the sense allows.
(2) Although the intended primary application of this Standard is
stated in its Scope, it is important to note that it remains the
responsibility of the user of the Standard to judge its
suitability for his particular purpose.
(3) CSA Standards are subject to periodic review, and suggestions
for their improvement will be referred to the appropriate
committee.
(4) All enquiries regarding this Standard, including requests for
interpretation, should be addressed to Canadian Standards
Association, Standards Division, 178 Rexdale Boulevard, Rexdale,
Ontario M9W 1R3.

Requests for interpretation should
(a) define the problem, making reference to the specific clause,
and, where appropriate, include an illustrative sketch;
(b) provide an explanation of circumstances surrounding the
actual field condition; and
(c) be phrased where possible to permit a specific "yes" or "no"
answer.

Interpretations are published in CSA Information Update. For
subscription details and a free sample copy, write to CSA
Marketing or telephone (416) 747-4019.
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Foreword

Canadian Standards Association provides certification services for
manufacturers who, under license from CSA, wish to use the
appropriate registered CSA Marks on certain products of their \
manufacture to indicate conformity with CSA Standards.

CSA Certification for a number of products is provideigfﬁsghe
interest of maintaining agreed-upon standards of qu ‘gy *
performance, interchangeability and/or safety, priate.

Where applicable, certification may form the r acceptance
by inspection authorities responsible fpr Poyrement of
regulations. Where feasible, program 1 e developed for

ion is desired by

additional products for which cert
i ests.

producers, consumers or other

In performing its functg accordance with its objectives,
CSA does not assume or Qun ake to discharge any responsibility
of the manufactur other party. The opinions and findings
of the Association tesent its professional judgement given with
due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is
processed.

Products in substantial accord with this Standard but which
exhibit a minor difference or a new feature may be deemed to meet
the Standard providing the feature or difference is found
acceptable utilizing appropriate CSA Certification Division
Operating Procedures. Products which comply with this Standard
shall not be certified if they are found to have additional
features which are inconsistent with the intent of this Standard.
Products shall not be certifiable if they are discovered to
contravene applicable Federal laws or regulations.

Testing techniques, test procedures and instrumentation
frequently must be prescribed by the CSA Certification Division in
addition to the technical requirements contained in Standards of
CSA. In addition to markings specified in the Standard the CSA
Certification and Testing Division may require special cautions,
markings and instructions that are not specified by the Standard.

Some tests required by CSA Standards may be inherently
hazardous. The Association neither assumes nor accepts any
responsibility for any injury or damage that may occur during or
as the result of tests, wherever performed, whether performed in
whole or in part by the manufacturer or the Association, and
whether or not any equipment, facility or personnel for or in
connection with the test is furnished by the manufacturer or the
Association.

Manufacturers should note that, in the event of the failure of
the CSA Certification and Testing Division to resolve an issue
arising from the interpretation of requirements, there is an
appeal procedure: the complainant should submit the matter, in
writing, to the Secretary of the Canadian Standards Association.

If this Standard is to be used in obtaining CSA Certification
please remember, when making application for certification, to
request all current Amendments, Bulletins, Notices and Technical
Information Letters that may be applicable and for which there may
be a nominal charge. For such information or for further
information concerning details about CSA Certification please
address your inquiry to the Applications and Records Section,

C22.2 No. 46-M1988 - November 1988 - Page 8



Canadian Standards Association, 178 Rexdale Boulevard, Rexdale

(Toronto), Ontario M9W 1R3.

Publication Date--November 30, 1988
(ie, the date on or after which this Standard may, at the

discretion of the applicant, be used for certification). \
Effective Date-—November 30, 1989* (<\

(ie, the date on which this Standard shall be applicablgst
equipment being submitted for certification and to Q%Séént
e)

already certified and manufactured on or after
*Unless otherwise noted in the text or Genera

ot

\(\\\\3“

ruction.
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C22.2 No. 46-M1988
Electric Air-Heaters

1. Scope

1.1 \
This Standard applies to air-heaters intended for use on neﬂejgg\

system voltages of 600 V or less, designed to be used 1
accordance with the Rules of the Canadian Electricaigfagéf part I.

1.2 Q@
This Standard applies to permanently con Q?g nd cord connected
- air-heaters for household, commercial\(\é\ﬁ ndustrial use in non-
hazardous locations. (;
- .
~ 1.3
- The term air-heater i n‘& he following types:
'~ (a) convection; ‘ggé‘
(b) forced air; \(\
(c) radiation;
(d) ceiling types only, or in combination with either lighting or
ventilating components, or both;
(e) ligquid-filled radiator; and
(f) combinations of (a), (b), or (c).
Note: For convenience, except where distinction is necessary,
portable and stationary air-heaters are referred to throughout
this Standard as "heaters".

1.4

This Standard does not apply to

(a) unit heaters involving only steam or hot water heating with
an electric air-circulator;

(b) electric duct heaters, as covered in CSA Standard C22.2

No. 155;

(c) central electric warm air furnaces, as covered in CSA
Standard C22.2 No. 23;

(d) radiant ceiling heating panels, panel sets and systems, as
covered in CSA Standard C22.2 No. 217.

1.5
Requirements for cord-connected double-insulated electric air-
heaters are specified in Clause 7 of this Standard.

2. Definitions

2.1
The following definitions apply in this Standard:

Baseboard heater system—-multiple sections consisting of some or
all of the following components: heaters, receptacle units,
control units, corner sections, and blank sections with provision
for bonding and interconnection of heaters and component
accessories.

C22.2 No. 46-M1988 - November 1988 - Page

11



Cord-connected heater--a heater that is connected to the
electrical supply by a cord set or a power supply cord terminating
in a suitable attachment plug.

Floor insert heater--a permanently connected heater intended to be

installed in the floor.
Guard--that part of the enclosure provided for a heater ele (‘;&
the radiation type through which radiant energy is inte

pass. It also means that part of the enclosure of a 8 air or
convection heater through which the heated air iiag)‘ ed

Heater element--a complete or partial asaﬁgiiy<ék heating element,
electrical insulation (eg, refractory \ , metal sheath, glass
1 \1 lation, and frame or
tther and fastening it in the
nections, or both, which may or

or quartz envelope or panel, ther
adapter for holding the assemb
heater; and leads or termi

may not include bolts $

\Q :
Heating element——tg(Qstt al electrical conducting medium, which is
intended to be heated by an electric current.

Industrial establishment--a building or part of a building (other
than office or exhibit space) where persons are employed in
manufacturing processes or in the handling of material, as
distinguished from dwelling units, offices, and like occupancies.

Kickspace heater--a permanently connected heater equipped with a
fan and designed primarily for being mounted at floor level flush
with the kickspace under a counter.

Permanently connected heater--a stationary heater with provision
for permanent connection to the electrical supply.

Portable heater--a cord-connected heater constructed for use in
more than one location.

Notes:

(1) A cord-connected heater having keyhole slots or equivalent
integral mounting means will be tested in accordance with
Clause 6.1.1.4.

(2) Magnets used for mounting cord-connected under-desk panel
heaters are considered to be equivalent to keyhole slots, when
used to hold the heater to the steel sides of the desk.

Portable baseboard heater--a portable cord connected heater of a
design that

(a) may be used as a baseboard heater; and

(b) has dimensions as follows:

(1) the height of the heater from the supporting surface to
the top of the enclosure, excluding the supporting handle, is less
than 455 mm;

(ii) the overall length of the heater is more than double the
height; and

(iii) the depth of the heater (front to back), excluding
projecting feet, is less than 125 mm.

Portable heaters meeting all but Item (b)(iii) of the above
requirements for a portable baseboard heater shall be considered
to be a portable baseboard heater unless marked in accordance with

C22.2 No. 46-M1988 - November 1988 - Page 12



Clause 5.19.

Positive temperature coefficient (PTC) heater element--an assembly
consisting of one or more positive temperature coefficient heating
elements, a means of electrical termination, and, in some cases,

electrical insulation. \
Positive temperature coefficient (PTC) heating element--a (<\
thermally sensitive semiconductor resistor that is 1nt e! o be
heated by an electric current and shows a sharp res

increase over a small temperature range. Ei'

Pressure relief device--a pressure actua éQSe or rupture
member designed to relieve excessive re automatically.
Radiant panel heater or liqui éd radiator-type heater--a
heater that both radlates vects heat, primarily through 1its
exposed heated enclos rtaces.

Rupture member--a Xaéi that will rupture at a predetermined
pressure.

Stationary heater-—a heater intended to be fastened or secured at
a specific location, or a heater that cannot be easily moved from
place to place.

Note: Cord-connected heaters that are considered to be stationary
heaters include some types of fireplace heaters, imitation
fireplaces, chain-hung radiant ceiling heaters, bracket-mounted
unit heaters, or heaters provided with means for mounting.

Stationary baseboard heater--a heater of a design having the
following dimensions:

(a) the air-intake and outlet areas of the convection or fan
types, and the effective radiating area of the radiant types, are
capable of being located within 455 mm of the floor; and

(b) the ratio of the heater length to its height is not less than
2; the height being established as the distance from the bottom of
the heater enclosure to the upper edge of the effective heating
section of the heater, and the length as the length of the
effective heating section of convection and fan type heaters and
the effective radiating length of the radiant type.

Note: The following sketches of different heaters are shown to
demonstrate the determination of the height (h) and the length (1)
of the effective heating sections.

”

l »

Fan Type

C22.2 No. 46-M1988 - November 1988 - Page 13



R 7777777777 77777774 fh
VAN
l— ! >

Convection Type 00((\\

Legend: Fan Type Cabinet Style
A = air intake
B = air outlet

Temperature-requlating control--a device that functions only to
regulate the temperature under normal conditions of use, the
failure of which would not result in a hazard.

Temperature-limiting control--a device that functions only under
conditions that produce abnormal temperatures, the failure of
which might result in a hazard.

Combination temperature-requlating and -limiting control--a device
that functions to regulate the temperature under normal conditions
of use and also serves to prevent a hazard that may result from
conditions of abnormal operation of the heater.

3. General Requirements

3.1 General
General requirements applicable to this Standard are given in CSA
Standard C22.2 No. 0, General Requirements—--Canadian Electrical

Code, Part II.
3.2 Reference Publications

3.2.1

Where reference is made to CSA Standards of the Canadian
Electrical Code, Parts I and II, such reference shall be
considered to refer to the latest edition and revision thereto.
This Standard refers to the following such Standards, and the year
dates shown indicate the latest editions available at the time of
printing:

C22.2 No. 46-M1988 - November 1988 - Page 14



Cc22.1-1986,
Canadian Electrical Code, Part I;

C22.2 No. 0-M1982,
General Requirements-—Canadian Electrical Code, Part II;

C22.2 No. 0.4-M1982, (S((\\

Bonding and Grounding of Electrical Equipment (Protectlgg (;

Grounding); ge

C22.2 No. 0.6-M1982,
Flammability Testing of Polymeric Mater;(Rk '

C22.2 No. 8-M1986, (%
Electromagnetic Interferencw ters;
C22.2 No. 14-M1985,
Industrial Control

C22.2 No. 23—1980,
Electric Central Warm Air Furnaces;

C22.2 No. 24-1981,
Temperature-Indicating and Regulating Equipment;

C22.2 No. 42-M1984,
General Use Receptacles, Attachment Plugs and Similar Wiring
Devices;

C22.2 No. 55-M1986,
Special Use Switches;

C22.2 No. 77-1976,
Motors with Inherent Overheating Protection;

C22.2 No. 100-M1985,
Motors and Generators;

C22.2 No. 111-M1986,
General Use Switches;

C22.2 No. 155-M1986,
Electric Duct Heaters;

C22.2 No. 217-M1985,
Radiant Ceiling Heating Panels, Panel Sets, and Systems.

3.2.2

Where reference is made to the following publications, such
reference shall be considered to refer to that edition listed
below:

CSA Standards
B35.2-1963 (Reaffirmed 1969),
Binding Head Screws;
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CAN3-C235-83,
Preferred Voltage Levels for AC Systems, 0 to 50 000 V.

ASTM Standard

D635-81,

Rate of Burning and/or Extent and Time of Burning of Self-

Supporting Plastics in a Horizontal Position. \
o

ULC* Standard

$102.2-1975, @
Standard Method of Test for Surface Burning Char C\ﬁ tics of
Flooring and Floor Covering Materials. qxéx

6-’

*Underwriters' Laboratories of Canada

ety

4. Construction \(\\\Q

4.1 General

4.1.1

Electric components of heaters shall be of types specifically
approved for the use intended or shall be investigated as an
integral part of, and with, the heater.

4.1.2

Electric components of heaters shall conform to the particular
Canadian Electrical Code, Part II, Standard covering such
components and shall be suitable for the application.

4.1.3

The input to cord-connected heaters for use on nominal 120 V
branch circuits protected by overcurrent devices rated or set at
not more than 15 A shall not exceed 1500 W at 115 V. (See
Clause 6.2.)

4.2 Enclosures for Live Parts

4.2.1

Heaters shall have enclosures of noncombustible, moisture-
absorption-resistant material, which shall enclose all live parts
except power supply cords and except as permitted by Clauses 4.2.6
and 4.2.8.

4.2.2

Enclosures shall be so formed and assembled that they will

(a) have the strength and rigidity necessary to resist the abuses
to which they may be subjected and, at the same time, not increase
the fire or accident hazard created by deformation of the
enclosure and the resulting reduction of spacings, loosening, or
displacement of parts, etc; and

(b) afford protection against accidental contact with live parts.

4.2.3

Except as permitted by Clause 4.2.7.1, enclosures shall be judged
with respect to size, shape, thickness of material, and

C22.2 No. 46-M1988 - November 1988 - Page 16



suitability for the particular application. Enclosure material
shall be reinforced, or of such thickness and shape as to give
stiffness and protection equivalent to that provided by blank,
flat, sheet steel not less than 0.8 mm (No. 22 MSG) thick.
Enclosures shall withstand the physical abuse tests specified in
Clause 6.11.

The thickness for cast metal enclosures shall comply wi
4.2.5 Nonmetallic Enclosures and Supports \)g

4.2.5.1 . g

All enclosures and supports for elect 'qg}n omponents shall

(a) have mechanical, aging, and ! e—-absorption-resistant

properties suitable for the a Mation;

(b) have limiting temper not less than the maximum

temperatures to which §§e§ y be exposed during normal operation;
S

and *L *

(c) meet the flam

requirements specified in Clause 6.12.

4.2.5.2
Material in contact with incandescent lamps shall meet the
requirements of Clause 4.2.5.1.

4.2.5.3
Plastic decorative parts (eg, imitation fire logs), fan blades,
and handles not forming part of the enclosure shall meet the
requirements of Clause 4.2.5.1(a) and (b); and shall not have a
burning rate greater than 51 mm/min as determined by ASTM Standard
D635 using samples not thicker than required for the tests
specified in Clause 6.12.2.

Plastic air intake or exhaust gquards or grills, whether
decorative or functional, shall meet the flame test requirements
of Clause 6.12.

4.2.6 Openings in Enclosures (Excluding Guards)

4,2.6.1

Ventilation openings and other openings in external enclosures
shall be constructed, located, protected, or baffled so that a
probe as shown in Figure 1 cannot be inserted that could touch
terminals, switches, heating elements, wiring, and other live
parts. For industrial heaters the 6.4 mm dimension in Figure 1
shall be 13 mm.

4.2.6.2

Openings in external enclosures shall not be located directly
below terminals, switches, heating elements, metal-sheathed heater
elements operating at more than 280°C, wiring and other live parts
unless baffled in order to prevent molten metal and flaming
particles, etc, from falling through to the supporting surface.
(See also Clauses 4.2.6.7, 4.11.3, and 4.11.4.)

4.2.6.3

Insulated wiring protected by a suitable sleeving, power supply
cords whose individual conductors are not separated, and power
supply cords fixed in place shall be exempt from the requirements
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of Clauses 4.2.6.1 and 4.2.6.2.
The sleeving shall be suitable for the temperature encountered,
nonfraying, and retained in position.

4.2.6.4
Floor-insert heaters shall be provided with suitable drainage
openings to prevent the accumulation of water or other liquidsxsak

These openings shall meet the requirements of Clause 4.2.6. ()
except that only the 6.4 mm diameter probe shall be used

4.2.6.5 \}ge

If covers on fireplace heaters can be removed e replacement
of lamps, all live parts such as wiring a Figrhes, with the
exception of screwshells and centre cgQ t¥~ of lampholders, shall

be enclosed to prevent contact by replacing the lamps.
.

.

4.2.6.6
Openings in wall—insert‘%ﬁxke s shall be located or baffled to

prevent the ejecti NES rning insulation, molten metal, and the
like from the enclggat nto the wall to become a fire hazard.
4.2.6.7

Notwithstanding Clause 4.2.6.2, ceiling or pendant-type heaters,
marked in accordance with Clause 5.1.18 and provided with sheathed
heater elements that are exposed to the supporting surface, may
have temperatures in excess of 280°C on the surface of the element
sheaths, provided

(a) the sheaths are made of alloy steel or glass; and

(b) the surface temperature of the sheaths does not exceed the
continuous normal temperature rating of the sheath material.

?.2.6.8 Openings in Stationary Baseboard Heater Connection Boxes

4.2.6.8.1

Notwithstanding Clause 4.2.6.2, the total area of all open holes
(such as mounting-screw holes, prying-out holes or slots, etc) in
any one of the side, front, bottom, or top of _the connection box
of a baseboard heater shall not exceed 1.3 cm“, except as
permitted by Clauses 4.2.6.8.3 and 4.2.6.8.4.

4.2.6.8.2
The total area of such openings in each of the back 3nd partition
areas of the connection box shall not exceed 2.58 cm®.

4.2.6.8.3

Clearance fits with 0.80 mm clearance or less shall not be
included in the calculation of the total area of openings in
accordance with Clause 4.2.6.8.1 or 4.2.6.8.2.

4.2.6.8.4

Except as required by Clause 4.2.6.2 and notwithstanding

Clauses 4.2.6.8.1 and 4.2.6.8.2, an exception shall be permitted
for ventilation openings, which may exceed the allowed opening
area where

(a) openings are baffled so that a 1.2 mm diameter straight rod
cannot enter the connection box beyond the baffle from any angle;
or

(b) unbaffled openings that permit the insertion of the 1.2 mm

C22.2 No. 46-M1988 - November 1988 - Page 18



diameter rod of Item (a) but not the 6.4 mm diameter rod of
Clause 4.2.6.1 are screened in accordance with Clause 4.2.6.8.5.

4.2.6.8.5

Screening permitted by Clause 4.2.6.8.4 shall comply with one of
the following constructions:

(a) a galvanized steel screen or the equivalent with a 14 x 1 \
mesh and wire having a diameter of 0.45 mm; (Sé(\
(b) a panel in accordance with Table 2; or (;

(c) a perforated metal panel or wire screen that c ngég with
the dropping melted particles test in Clause 6.%3}$§3

4.2.7 Reflectors . i}fqb
4.2.7.1 C\(\\(\

Reflectors forming part of ex *enclosures of portable heaters

(eg, reflector bowls, fir eaters) shall be not less than

0.53 mm (No. 24 MSG) tgéﬁa ¥ made of sheet steel, not less than
made

0.85 mm (No. 18 A x_ de of copper, and not less than 0.92 mm
(No. 18 AWG) thick \i of aluminum.
4.2.7.2

The thickness of heater reflectors other than those specified in
Clause 4.2.7.1 shall be adequate for the application.

4.2.7.3

The aging characteristics of reflector surfaces, especially plated
surfaces, shall be such that deterioration of the surface or
flaking will not result eventually in failure of the heaters to
pass the temperature tests.

4.2.7.4

Heaters having reflectors with adjustable bases shall be so
constructed that adjustment of the bases will not result in
mechanical injury to electrical parts.

4.2.8 Guards for Heater Elements

4.2.8.1

Heater elements shall be so guarded that persons and combustible
material will be protected from accidental contact with

(a) heating elements;

(b) bare live parts; and

(c) parts of the heater element (eg, sheath, fins, glass panel,
heating element supports).

4,2.8.2

Guards for portable heaters shall provide protection when the
heaters are in any normal operating position. Guards shall not be
detachable from portable heaters for shipping purposes.

4.2.8.3

Guards shall be of rigid construction and, as a unit, shall be so
held in position on the heater by screws or by some equivalent
means as to be not readily detachable.
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4.2.8.4
Guards shall be sufficiently strong to retain their shape even
under conditions of excessive physical strain that may occur in
ordinary operation and handling. The size and shape of the guard
and the degree of compression of the guard necessary to cause
failure of the heater under the abnormal temperature test
conditions for Clause 6.6.5 shall be considered. \
o

4.2.8.5

Heaters intended for suspension from ceilings or for gbfng on
walls, where the bottom of the heater is more th \3§§{ above the
floor or grade and marked in accordance with Ckab ©1.18, shall
comply with the following: ‘<>g2f

(a) No guarding of the heater element\4 uired if

has no exposed live parts; and

(b) 1If the heater has exposed parts, guards meeting the
requirements of Clause 4.2\ shall be provided.

the heater

.

4.2.8.6 *

Openings in the areﬁbgred by a guard shall not be located
directly below open-coil type heating elements or other bare live
parts of the heater element unless such parts are baffled. This
requirement shall apply with the movable reflector, or the heater
if stationary, in any normal position. This requirement shall not
apply to heating elements enclosed in metal, quartz, or a similar

sheath regardless of the sheath temperature.

4.2.8.7

Air-heaters, other than those covered by Clauses 4.2.8.9,
4.2.8.10, 4.2.8.11, 4.2.8.12, and 4.2.8.13, shall comply with
guarding requirements as follows:

(a) Clause 4.2.8.8(a), (b), and (c), for heaters with exposed
heating elements or heater elements whose surface temperature,
under normal operating conditions, exceeds 280°C; and

(b) Clause 4.2.8.8(a), for heaters with heater elements whose
surface temperature, under normal operating conditions, exceeds
90°C but does not exceed 280°C.

4.2.8.8

Openings in guards shall be acceptable if the following conditions
are met:

(a) The shape and size of an opening are such that a test probe
in the form of a right circular cone with a base diameter of 70 mm
and an altitude of 140 mm is prevented from touching the parts
described in Clause 4.2.8.1 when the probe is inserted, apex
first, in any manner.

(b) The shape and size of an opening that permits the vertical
downward entrance of a bar 12.7 mm wide and 1.6 mm thick are such
that a test probe 1.6 mm thick and in the form of an isosceles
triangle with a base of 70 mm and an altitude of 140 mm is
prevented from touching the parts described in Clause 4.2.8.1 when
the gauge is inserted, apex first, in any manner.

The testing of an opening with the triangular probe described in
the preceding paragraph applies also where the vertical downward
insertion of the bar is prevented either by the construction of
the guard, or by the use of an additional barrier, unless the
vertically applied bar tends to be deflected outward (ie, away
from the guard).
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(c) The area of an opening in a substantially vertical face of a
guard is not more than 21 cm“ where the size and shape of the
opening permit the entrance, from any horizontal direction, of a
vertical rod 1.6 mm in diameter and 70 mm long.

4.2.8.9
For heaters other than those covered by Clause 4.2.8.13, fan t
heaters shall meet the requirements of Clause 4.2.8.7, exc fhat
if the fan is always in operation when the heater eleme in
the ON position (energized) and the air flow preven thing and
the like from entering the guard, openings in t cgy will be
acceptable if they comply with Clause 4.2.8.8

-
4.2.8.10 \(f\a(\a’
Except as otherwise indicated, gua dé, r radiant panel heaters or
liquid-filled radiator-type h *shall be provided as follows:
(a) If the maximum surfa erature of the radiant panel
heater or liquid-fille r§ or-type heater is between 90°C and
280°C, a guarg is ig@ . The openings in the guard shall not
exceed 129 cm“ in nd shall prevent a test sphere 102 mm in
diameter from touching that surface of the radiant panel heater or
liquid-filled radiator-type heater.
(b) If the radiant panel heater or liquid-filled radiator-type
heater surface temperature is 90°C or lower, a guard need be
provided only if necessary to enable a heater to pass the
mechanical test outlined in Clause 6.11.
(c) If the surface temperature of the radiant panel heater or
liquid-filled radiator-type heater exceeds 280°C, the guard shall
meet the requirements of Clause 4.2.8.8(a), (b), and (c).
(d) Radiant panel heaters or liquid-filled radiator-type heaters
designed for installation in ceilings need not be provided with
guards.

4.2.8.11

Guards for metal grates and fireplace heaters shall be the subject
of investigation. 1In general, guarding will be considered
adequate if

(a) the curved reflector extends out at least to a point above
the heater element; and

(b) the sides are enclosed with blank metal up to a level at
least above that of the heater element.

4.2.8.12

Guards for floor-insert heaters shall

(a) meet the requirements of Clause 4.2.8.8(b);

(b) prevent a straight 6.4 mm diameter rod from touching the
parts described in Clause 4.2.8.1(a) and (b); and

(c) prevent debris from falling on the parts described in
Clause 4.2.8.1(a) and (b).

4.2.8.13

Guards for portable and stationary baseboard heaters shall comply

with the following guarding requirements:

(a) If the temperature of any part of the heater element does not

exceed 280°C under conditions of normal operation, openings in the

guard shall be acceptable if they comply with Clause 4.2.8.8(a).
The fins of a metal-sheathed element are considered to be

element-guarding members and need not comply with the provisions
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of this Clause if the temperature of the exposed edges (outer
perimeter) of the fins does not exceed 280°C.

(b) If the temperature of any part of the heater element exceeds
280°C under conditions of normal operation, the size and shape of
an air exit opening shall be such that a test probe 1.6 mm thick
and in the form of an isosceles triangle having a base of 70 mm
and an altitude of 140 mm is prevented from touching bare llve \
parts or heater elements (1nclud1ng fins) whose temperature
exceeds 280°C when the probe is inserted, apex first,

manner. gegn

4.2.8.14

In addition to the guarding requirements, rééie 4.2.8.12,
stationary and portable baseboard heat i§355ss they comply with
the shredded paper test requirement ause 6.6.6.7, shall be
provided with wire guards or th tvalent in any slot openings
of the heater outer enclos d” such guards shall be spaced so
that no section of slot <§p g is uninterrupted for a distance of

more than 152 mm.
4.2.9 Guards for Mov1ng Parts

4.2.9.1

The distance from an opening in a required guard or enclosure to a
moving part such as a fan blade, blower wheel, pulley, belt, etc
shall be in accordance with Table 3, but the minor dimension of
the open1ng shall not in any case exceed 25.4 mm. For an open1ng
having a minor dimension intermediate between two values shown in
Table 3, the distance from the opening to the moving part shall be
not less than that found by appropriate interpolation between the
correspondlng values in the righthand column of the table. The
minor dimension of the opening shall be determined by the largest
hemispherically tipped cylindrical probe that can be inserted
through the opening with a force of 22.2 N.

4.2.9.2

Heaters intended for suspension from ceilings or for mounting on
walls, so that the bottom of the heater is more than 2.4 m above
floor or grade and marked in accordance with Clause 5.18, need not
be guarded.

4.3 Protection Against Corrosion

4.3.1
Ferrous metal parts shall be protected against corrosion as
required by CSA Standard C22.2 No. 0.

4.3.2

The surfaces of metal parts shall be protected, where necessary,
against scaling, flaking, or other corrosive effects, which durlng
normal use might reduce dielectric strength or result in spacings
below the acceptable minimum values specified in Clause 4.18.

4.4 Mechanical Assembly
4.4.1

Parts used in the construction of heaters shall have adequate
strength and shall be assembled and secured in position to ensure
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acceptable functioning under both normal and abnormal conditions
which may be met in service.

4.4.2
Switches, lampholders, thermostats, etc shall be fastened securely
and rigidly to maintain the spacings required by Clause 4.18. \

4.4.3
The operating mechanism of switches or controls shall noé (u)@ect
.

electrical parts to undue strain. (253

4.4.4
Screws or other fastenings of fragile igps gé parts shall not
be so tight as to result in cracking ing of such parts due
to expansion and contraction, unlegs insulating material is
completely retained. Generall ch parts shall be slightly
loose or shall be provide‘\ p ushioning material.

.

.
4.4.5 \59
Cord-connected heagg\ rovided with supporting feet or stands
that can be detached, retracted, or folded shall be
(a) marked with the applicable cautions of either Clause 5.1.22
or Clause 5.1.23; and
(b) subjected to all the applicable tests, except the stability
test of Clause 6.18, with the feet/stand both attached or extended
and detached or folded, as the case may be.

4.4.6
Heaters that are rendered inoperable when the feet or stand are
removed are exempted from the requirements of Clause 4.4.5.

4.5 Receptacles

4.5.1
Receptacles shall comply with CSA Standard C22.2 No. 42 and shall
be provided only on stationary heaters.

4.5.2
Receptacles shall be of the grounding type and have a
configuration in accordance with Diagram 1 of CSA Standard C22.1.

4.5.3

Receptacles on stationary baseboard heaters, or in accessory units
which are used with stationary baseboard heaters to assemble a
baseboard heating system, shall not be connected to the branch
circuit supplying the heater (see Clause 4.6.1.7).

4.6 Supply Connections

4.6.1 Permanently Connected Heaters

4.6.1.1

Permanently connected heaters shall have provision for the
connection of armoured cable, nonmetallic sheathed cable or

conduit, except for ceiling-mounted heaters meeting the conditions
specified in Clause 4.6.1.5.
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4.6.1.2

Supply connections shall be made within either terminal or outlet
boxes, or they may be made within the enclecsure of heaters,
provided that

(a) the area is free of moving parts such as fans;

(b) the supply connections are confined to a designated area
through such means as a terminal block or a barrier; \
(c) the degree of enclosure is not less than that require

Clause 4.2.6; and

(d) the heater wall where conduit connection is ma ggghbt less
than 0.80 mm (No. 20 MSG) thick if of sheet stee cb

equivalent rigidity if of other metal. qb
6—’

o ments in which supply
that the connections will be
after heaters are installed as
1t will first be necessary to open a
gecured by at least two screws or the
rts shall not be attached to such covers.

4.6.1.3
The location of terminal boxes or
connections are made shall be
readily accessible for 1n
intended, but to gain §§>

cover that is adeq
equivalent. Elect

4.6.1.4

If the heater face, guard, heater element, controls, etc, are
removable as one unit, the complete section may serve as the
inspection cover, provided undue stress is not transmitted to
supply conductors.

4.6.1.5

Provision for permanent connection to the power supply shall not
be required for ceiling-mounted heaters that are intended to be
attached to and supported by a standard outlet box in the ceiling,
provided that the following conditions are met:

(a) the heater has a mass of 22.7 kg or less;

(b) if leads are provided for connection to the supply
conductors, they shall be not less than 152 mm in length;

(c) the temperature on the supply wiring in the outlet box does
not exceed 60°C when the heater is tested according to

Clause 6.4.7; and

(d) the heater bears the marking of Clause 5.1.8.

4.6.1.6

Ceiling heaters intended to be mounted on an outlet box in the
ceiling, if they have a mass of more than 4.5 kg, shall have a
construction that will permit inspection of the supply connections
without the necessity of removing the heater.

4.6.1.7

If a stationary baseboard heater has provision for connecting two
separate supplies, such as separate circuits for heater and
receptacles, the bare live parts of the two circuits shall be
separated from each other by a suitable barrier.

4.6.1.8

Leads for connection to the supply that are provided with the
heaters shall be not less than 152 mm in length and made of at
least No. 16 AWG copper, except for leads external to the heaters,
which shall be made of at least No. 14 AWG copper.
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4.6.2 Portable Heaters

4.6.2.1

‘portable heaters shall have a power supply cord which shall extend
" not less than 1.8 m and not more than 2.4 m from the point where
the cord enters the heater to the face of the attachment plug.

4.6.2.2 0((\\

“Attachment plugs shall comply with the requirements of qggtc;
S

'Standard C22.2 No. 42.
VO

4.6.2.3

For heaters having a maximum external syr ’géhperature that
exceeds 90°C on any surface, as determy the normal
temperature test of Clause 6.4, thgr insulated flexible cords

shall be provided as follows: .
(a) for household heaters| PN, HPD, or the equivalent; and
(b) for industrial and cghh rcial heaters, Type SJOW (90°C) or

the equivalent. \(\\\Q *

4.6.2.4

For heaters having a maximum external surface temperature that
does not exceed 90°C on any surface likely to be contacted by the
cord, as determined by the normal temperature test of Clause 6.4,
thermoplastic insulated flexible cords may be provided as follows:
(a) for household heaters, Types SPT-2 (105°C), SVT (1l05°C), or
the equivalent; and

(b) for commercial heaters, Type SJT (105°C) or the equivalent.
Note: On a portable heater it is considered that any external
surface that can be contacted by the cord is likely to be
contacted by the cord.

4.6.2.5

Except for the maximum input requirement for 120 V cord-connected
heaters as outlined in Clause 4.1.3, the ampere rating of the
heaters shall be limited to not more than 80% of the attachment
plug rating.

4.6.3 Terminal Parts

4.6.3.1

Wire-binding terminal parts, and the indentification of terminal
parts and leads shall comply with the applicable requirements of
CSA Standards C22.2 No. 0, C22.2 No. 65, C22.2 No. 158, and B35.2.

4.6.3.2

Wiring terminals shall be prevented from turning. Friction
between surfaces is not an acceptable means of preventing the
turning of terminal parts.

4.6.3.3

Cord-connected stationary heaters and portable heaters having
polarized attachment plugs requiring connection to a neutral
conductor shall have one terminal or lead identified for the
connection of the identified conductor of the supply circuit or
supply cord if they have lampholders, receptacles, heater element
holders of the screwshell type, single-pole switches, or automatic
controls having a manually operable single-pole switch.
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4.6.3.4
Quick connect terminals shall meet the requirements of CSA
Standard C22.2 No. 153.

4.6.4 Strain Relief

4.6.4.1 (’(\\
rs

Strain relief shall be provided where a power supply coqgb
an enclosure so that mechanical strain on the cord wi t be
transmitted to terminals, splices, or internal w/is\ (See
Clause 6.8.)

4.6.4.2 '\(\a"g

Means shall be provided to preventf ible cords from being
pushed into the heater throug ord entry holes, if such
displacement is liable to ﬂ& the cords to mechanical injury,
to expose them to tem Ap s above their approved limit or to
reduce spacings (s %@gffrom bare live parts to a metal strain
relief) below the a ptable minimum values.

In the case of flat cords (eg, HPN) having parallel conductors
- which may be separated, the strain relief may be applied to the
separated conductors, provided the separated portion of the cord
" does not extend outside the heater enclosure or bushing.

- 4.6.4.3

At the point where a flexible cord passes through an opening in a
"wall, barrier, or enclosure, there shall be a suitable bushing or
some equivalent which shall be substantial and reliably secured in
place, and shall have a smoothly rounded surface against which the
cord may bear.

If the hole for the cord is in porcelain, phenolic composition,
or other suitable insulating material, or if the metal wall is
folded, a smooth, rounded surface may be considered equivalent to
a bushing.

4.6.4.4

If the power supply cords are inferior in serviceability to
Type HSJO, and if the walls and barrier, etc are of metal,
bushings of noncombustible, moisture-absorption-resistant
insulating material shall be provided.

Insulated metal grommets may be accepted in lieu of insulating
bushings, provided that the insulating material used is not less
than 0.80 mm thick and that it fills completely the space between
the grommet and the metal in which it is mounted.

4.6.4.5

If a knot in a power supply cord serves as strain relief, the
surface against which the knot may bear or with which it may come
into contact shall be free from projections, sharp edges, etc.

4.6.4.6

Metal clamps, unless they are used with suitable supplementary
insulation, shall not be used as strain relief means on cords
inferior in serviceability to Type HSJO flexible cord.
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4.7 Electrical Insulation

4.7.1

Bare live parts shall be supported on heat-resistant, moisture-
absorption-resistant insulating material which is suitable for its
particular application and which will withstand the most severe
conditions likely to be encountered in service. (.(\\
| Q)

G

.

4.7.2

The acceptability of insulating material shall incl <3£5
consideration of the following: \)LQ
(a) mechanical strength; CSEX

(b) dielectric strength; . i}f

(c) insulation resistance; \{\\(\
(d) heat- and moisture-absorptio r€} Stant properties;

(e) degree of enclosure or p fon; and

(f) other factors which nave a bearing on the fire and

accident hazard under C tions of actual use.
Note: Materials s mica, porcelain, phenolic composition,
cold-moulded, and aln refractory materials are generally

acceptable as the sole support of live parts. Other materials
which are not suitable for general use may be acceptable if used
in conjunction with other more suitable materials, or if located
and protected so that exposure to mechanical injury and the
absorption of m