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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD ELECTRIC DIRECT-ACTING ROOM HEATERS -
METHODS FOR MEASURING PERFORMANCE -

Part 3: Additional provisions for the measurement of radiation efficiency

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60675-3 has been prepared by subcommittee 59C: Electrical
heating appliances for household and similar purposes, of IEC technical committee 59:
Performance of household and similar electrical appliances.

The text of this International Standard is based on the following documents:

FDIS Report on voting
59C/257/FDIS 59C/261/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This International Standard is to be wused in conjunction with [EC 60675:1994,
IEC 60675:1994/AMD1:1998 and IEC 60675:1994/AMD2:2018. This document supplements or
modifies the corresponding clauses of IEC 60675:1994. Where the text indicates an "addition"
to or a "replacement" of the relevant provision of IEC 60675:1994, these changes are made to
the relevant text of IEC 60675:1994. Where no change is necessary, the words "This clause of
IEC 60675:1994 is applicable" are used. When a particular subclause of IEC 60675:1994 is not
mentioned in this part, that subclause applies as far as is reasonable.

Additional specific provisions to those in Part 1, given as individual clauses or subclauses, are
numbered starting from 101.

NOTE The following numbering system is used:
e subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

e unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

e additional annexes are lettered AA, BB, etc.
In this document, the following print types are used:

— terms listed in Clause 3 of this document and of IEC 60675:1994 and IEC 60675-2:2020:
Arial bold.

— test specifications: in italic type.
A list of all parts in the IEC 60675 series, published under the general title Household electric

direct-acting room heaters — Methods for measuring performance, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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HOUSEHOLD ELECTRIC DIRECT-ACTING ROOM HEATERS -
METHODS FOR MEASURING PERFORMANCE -

Part 3: Additional provisions for the measurement of radiation efficiency

1 Scope

This clause of IEC 60675:1994 is applicable, with the following modification:
Replace the first paragraph with the following content:

This document applies to electric direct-acting room heaters.

This document defines performance characteristics related to the radiant effect and specifies
methods for measuring the radiation efficiency for the information of users.

This document is used to measure the radiation efficiency of direct-acting room heaters.

2 Normative references
Replace Clause 2 of IEC 60675:1994 with the following content:

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60675:1994, Household electric direct-acting room heaters — Methods for measuring
performance

IEC 60675:1994/AMD1:1998

IEC 60675:1994/AMD2:2018

IEC 60675-2:2020, Household electric direct-acting room heaters — Methods for measuring
performance — Part 2: Additional provisions for the measurement of the radiation factor

3 Terms, definitions and symbols
Replace Clause 3 of IEC 60675:1994 with the following content:

For the purposes of this document, the terms and definitions given in IEC 60675:1994,
IEC 60675:1994/AMD1:1998, IEC 60675-2:2020 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.101

radiant factor

ratio of the measured infrared heat output to the measured total energy input, expr%&iui’.hents

Document Sharing Hub
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Note 1 to entry: The radiant factor can be measured for panel heaters, convector heaters and radiant heaters

3.102

radiation efficiency

ratio of the heat flow into a (testing) chamber by radiation exchange between an active radiant
heating surface and the inner surfaces of the chamber to the nominal electric power of a heater
inside this testing chamber

Note 1 to entry: The radiant factor and the radiation efficiency are measured on different physical background
and not comparable.

3.103
active radiant heating surface
room-facing surfaces of heaters

Note 1 to entry: Areas with average temperatures below 40 °C, like frames, mounting devices, operation panels,
and other additions, shall be excluded from being part of the respective active radiant heating surface.

3.104
rated power
electrical input Q) in W, measured in steady-state conditions calculated as the average of the

electrical input during the measurement of the radiation efficiency over the period necessary
for confirming steady-state conditions

Note 1 to entry: Steady-state conditions are reached when the heater's surface temperature does not vary by more
than 1 K over 10 min.

3.105

emissivity

ratio of radiant flux of a specific surface as compared to the radiant flux of a standard black
body, at the same temperature and in the same environment

3.106
examinee
heater that is being tested in accordance with this document

3.107

infrared camera

measurement device for recording and pictorial representation of the surface temperatures of
heaters

3.108

low temperature infrared heater

heater without visibly glowing parts, with one or more active radiant heating surfaces, each
with an average temperature between 40 °C and 200 °C, and a nominal radiation efficiency
of 40 % or higher as determined by this document

Note 1 to entry: “Without visibly glowing parts" denotes that, in case of an installed heater, those parts cannot be
detected with the naked eye from a point situated 2 m in front of the heater and 1,2 m above the floor.

3.109

model

heater with the identical construction and appearance as other heaters made by the same
manufacturer

3.110
model series
group of models
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3.111

nominal heat-up time

time period from turning-on the heater until arriving at 2/3 of the temperature in the steady-
state operating condition of the heater

3.112

nominal radiation efficiency

ratio of the heat flow into a testing chamber by radiation exchange between an active radiant
heating surface and the inner surfaces of the chamber to the nominal electric power of a heater
inside this testing chamber

Note 1 to entry: For calculation of the nominal radiation efficiency, see AA.2.1.1.

3.113
dynamic factor
parameter that can be used for benchmarking of low temperature infrared heaters

Note 1 to entry: This parameter is based on the nominal radiation efficiency and the nominal heat-up time.

Note 2 to entry: For the calculation of the dynamic factor, see AA.2.2.

3.114
radiant heat correction factor
parameter that specifies how much of the radiant flux of a heater is absorbed in the air

3.115

steady-state operating condition

status of heater with steady-state operating temperature of its active radiant heating surfaces
over a predetermined period of time

3.116
testing chamber
standardized environment for testing heaters

3.117
corrected radiation efficiency
nominal radiation efficiency reduced by the influence of absorption in air.

Note 1 to entry: For calculation of the corrected radiation efficiency, see AA.2.1.2.

3.118

relative radiation efficiency

ratio of the nominal radiation efficiency of the test device to the radiation efficiency of an
idealized version of the test device

Note 1 to entry: For calculation of the relative radiation efficiency, see AA.2.1.3.

3.119 Symbols
The symbols given in Table 100 are used in this document.
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Table 100 — Symbols used in this document

Symbol Designation Dimension
Peinom Electric nominal power w
Py, Measured electrical input in steady-state conditions
L Length m
w Width m
D Depth m
- Length of power cable m
-- Weight kg
Apixel Active radiant heating surface m?2
&, Hemispherical emissivity of an active radiant heating surface -
o Stefan-Boltzmann constant (= 5,670 4 x 1078) W/ m2K*
Tont Infrared camera image-pixel temperature of an active radiant heating surface K
Tyan Simple average temperature of all 6 interior surfaces of the testing chamber K
Aot Radiant heat correction factor for radiant heat absorption in air -
D adc Radiant flux after applying the radiant heat correction factor W
nom Nominal radiation efficiency %
Dy Dynamic factor -
thom Nominal heat-up time minutes
s, Repetitive precision W
S Comparative precision W
4 Classification
This clause of IEC 60675:1994 is applicable.
5 List of measurements
This clause of IEC 60675:1994 and IEC 60675:1994/AMD1:1998 is applicable.
6 General conditions for measurements
This clause of IEC 60675:1994 and IEC 60675:1994/AMD1:1998 is applicable.
7 Dimensions, mass and means of connection to the supply
This clause of IEC 60675:1994 is applicable.
8 Temperature rises of air-outlet grilles and external surfaces
This clause of IEC 60675:1994 is applicable.
Documents
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9 Temperature rises of surfaces surrounding the heater

This clause of IEC 60675:1994 is applicable.

10 Warming-up time of the heater

This clause of IEC 60675:1994 is applicable.

11 Stability of room temperature

This clause of IEC 60675:1994 and IEC 60675:1994/AMD1:1998 is applicable.

12 Set-back

This clause of IEC 60675:1994 is applicable.

13 Frost protection temperature

This clause of IEC 60675:1994 is applicable.

14 Inrush current
This clause of IEC 60675:1994 is applicable.

Replace Clause 15 of IEC 60675:1994 with the following content:

15 Effect of radiant heat

15.1 Determination of radiant factor

For panel heaters, convector heaters and radiant heaters the radiant factor shall be
determined in accordance with Annex AA of IEC 60675-2:2020.

15.2 Determination of radiation efficiency

For low temperature radiant heaters, the radiation efficiency may be determined in
accordance with Annex AA of this document.

16 Measurement of the usable power

This clause of IEC 60675:1994/AMD1:1998 is applicable.

17 Verification of the maximum room temperature promoted by the
manufacturer

This clause of IEC 60675:1994/AMD2:2018 is applicable.
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Annex A
(normative)

Climatic test room

This annex of IEC 60675:1994 is applicable.
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Annex B
(informative)

Information provided at point-of-sale

This annex of IEC 60675:1994 and the modifications in IEC 60675:1994/AMD1:1998 and
IEC 60675:1994/AMD2:2018 apply.

Documents

Document Sharing Hub

Full document details: IEC 60675-3-2020


http://avadocuments2026.com/doc/iec-60675-3-2020
http://avadocuments2026.com/doc/iec-60675-3-2020

IEC 60675-3:2020 © |IEC 2020 -13 -

Annex C
(informative)

Test report form
The following content replaces the content of Annex C of IEC 60675:1994:

See Test report according to Annex AA of this document.
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Annex AA
(informative)

Method for measuring the radiation efficiency

AA.1 General

This annex is based on the fact that electric heaters are traded in the market based on their
performance characteristics. One such characteristic is the nominal radiation efficiency,
which is becoming increasingly important. For purposes of comparison, this annex specifies a
test method for the nominal radiation efficiency.

This annex covers:

— heaters with a maximum electric nominal power of 3 kW;

— heaters with radiant surface temperatures of at least 40 °C and up to 200 °C;

— heaters with one or more active radiant heating surface;

— heaters with or without an integrated or external room temperature control;

— heaters with a radiant surface that is plane or curved in any way;

— heaters with a radiant surface that includes any kind of recesses, protrusions or holes;

— heaters with a radiant surface that consists partially or entirely of a mesh;

— heaters with a radiant surface that consists partially or entirely of different materials;

— heaters with a radiant surface that consists partially or entirely of different colours;

— heaters that are fixed or portable;

— heaters used indoors;

— heaters used in residences, offices, hotels, motels, bed and breakfasts, restaurants;
kindergartens, schools; sales shops, supermarkets, and similar environments.

This annex does not cover:

— heaters with active radiant surface temperatures of more than 200°C (for these kinds of
heaters, IEC 60675-2 shall be used to measure the radiant factor) (see 3.101),

— electric thermal-storage heaters (IEC 60531),

— electric heating appliances integrated into the building structure,

— electric central heating systems,

— electric heaters connected to an air duct,

— wallpaper, paint, carpets and drapes incorporating electric heating technologies.

AA.2 Equations

AA.2.1 Radiation efficiency
AA.2.1.1 Nominal radiation efficiency

Equation (AA.1) for the nominal radiation efficiency is incident to Equation (AA.5) as follows:

= > Prad

el

x 100 (AA.1)

Rnom
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with
Drag (W) = 4pixel (Mm2) x g, (=) x 6 (W / m2ZK*) x (Ttontt (K) = Tyan® (K)) (AA.2)
where
R,om is the nominal radiation efficiency in (%)
D..q is the radiant flux of each single pixel of the infrared camera image in (W)
Py is the rated power in (W)
Apivel i the respective active radiant heating surface of the heater in (m?2)
eh is the hemispherical emissivity of active radiant heating surfaces in the spectral
wavelength of at least 2,5 ym to 35 ym (--)
o is the Stefan-Boltzmann constant in (W / m2 K#4)

Tiont IS the temperature of an infrared camera image-pixel at an active radiant heating
surface in (K)

is the mean temperature of all six interior surface temperatures of the testing chamber
in (K)

wall

Equation (AA.2) for @ .4 is applied to every single pixel of every infrared camera image of each
active radiant heating surface. The total of all &4 is the given heat flow and is used in
Equation (AA.1).

AA.2.1.2 Corrected radiation efficiency

Equation (AA.3) for the corrected radiation efficiency is incident to Equation (AA.5) as
follows:

Rnome (%) = 2%ade , 40 (AA.3)

el
with
Prade (W) = Apixer (M?) X & (=) X 0 (W1 m2 K*) x (Trone (K) = Tyar* (K)) X d7o7 () (AAL4)

with 4171 in accordance with Clause AA.11.

where

Rpomc is the corrected radiation efficiency in %;

D..4c IS the corrected radiant flux of each single pixel of the infrared camera image in W;

Py is the rated power in W;

Apivel is the respective active radiant heating surface of the heater in m2;

eh is the hemispherical emissivity of active radiant heating surfaces in the spectral
wavelength of at least 2,5 ym to 35 ym (--)

¢ is the Stefan-Boltzmann constant in W / m2 K4;

Tiont 1S the temperature of an infrared camera image-pixel at an active radiant heating

surface in K; Documents
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Twan is the mean temperature of all six interior surface temperatures of the testing chamber
in K;
Atot is the radiant heat correction factor (--).

Equation (AA.4) for @4 is applied to every single pixel of every infrared camera image of
each active radiant heating surface. The total of all @4, is the given heat flow and is used
in Equation (AA.3).

AA.2.1.3 Relative radiation efficiency

The relative radiation efficiency is determined in accordance with Equation (AA.5):

Rrel = Rnom /Ridealized (AA.5)
where:
Riq| is the relative radiation efficiency in %;
Room is the nominal radiation efficiency in %;

Rigealizeq 1S defined as 70 %.

AA.2.1.4 Nominal radiation efficiency at lower power levels

The values of radiation efficiency according to AA.2.1.1 — AA.2.1.3, can be measured and
stated at lower power levels also.

In this case, the radiation efficiency at steady-state conditions at 20 %, 50 %, or 80 % of the
rated power shall be used.

The formulas and the measurement process stay the same.

The information of the power level shall be given with the resulting values.

NOTE For heaters with more than one heating element, the average power of each heating element shall be
measured during the tests for amplitude and drift of IEC 60675-1. The power distribution between the different
heating elements shall be determined. These power levels for the heating elements shall be used for steady state
conditions at the lower power levels. If these conditions cannot be realized by the integrated controls, the different
heating elements must be activated by variacs with the power levels determined during the tests of part 1.

AA.2.2 Dynamic factor

The dynamic factor is based on the following Equation (AA.6):

o =Fnom , ¢ (AA.6)

tnom

where

O¢ is the dynamic factor (--);
nom is the nominal radiation efficiency in %;

is the nominal heat-up time in minutes and seconds, with seconds displayed as
double-digit minute-decimal;

nom
K is the factor of 1 min/%.
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AA.3 Classification

AA.3.1 Categories
— Electric low temperature infrared heaters

AA.3.2 Type

— Fixed

— Portable

In the case of portable heaters, at least the front and the back side of the heater shall be

measured if they are active radiant heating surfaces. If applicable and of relevance, other
sides can be measured also.

For heaters that can be operated as fixed and as portable heaters, the mounting conditions
shall be stated in combination with the measurement results.

The test report should state the category, type, and kind of mounting of the heater.

AA.3.3 List of measurements and calculations
Performance is determined by means of the following measurements and calculations:

— size of the active radiant heating surfaces,

— weight of the heater,

— length of the power cord,

— rated power,

— average temperature of the inside surfaces of the testing chamber,
— calculation of the nominal heat-up time period

— calculation of the nominal radiation efficiency,

— calculation of the dynamic factor,

— determination of the classification.

AA.4 General conditions

AA.4.1 General

The measurements are performed with the appliance mounted in accordance with the
manufacturer’s instructions set at the nominal output as declared by the manufacturer and under
the conditions given in AA.4.2 to AA.4.11.

AA.4.2 Power stabilizer

To ensure that the heater achieves the steady-state operating temperature as designed by the
manufacturer, a power stabilizer keeps the supply voltage steady at mains voltage during the
entire testing period. The power stabilizer should have an output power of up to 3 kW, with an
accuracy of at least +1 % of the measured voltage.

AA.4.3 Multimeter

For measuring electric power, a TrueRMS-multimeter should be used. The multimeter should
have a load capacity of up to 3 kW, with an accuracy of at least +1 % of the measured value.
Power values may be recorded at least once every 5 s, simultaneously with the infrared camera
images.
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AA.4.4 Variac

For heaters with an integrated on/off control, a manually or automatically operated variac with
an output power of up to 3 kW should be used to establish a steady-state operating condition
of the heater.

AA.4.5 Infrared camera

The infrared camera should have a minimum resolution of 640 pixels x 480 pixels.

The infrared camera should have a spectral range of 7 um up to 13 uym, with a tolerance of
+1 um.

The infrared camera should have the following accuracy:

— from 20 °C up to 100 °C average temperature, a maximum of £2 °C relating to the measured
value,

— from 101 °C up to 200 °C average temperature, a maximum of £2 % relating to the measured
value.

At least once every 5 s, simultaneously with multimeter recordings, the infrared camera should
automatically record an infrared image from an active radiant heating surface.

The infrared camera should be calibrated in accordance with the instructions, at least once
before every verification test.

The test report should state make and model of the infrared camera, the resolution, the
spectral range, accuracy, and the last calibration date.

AA.4.6 Maximum size of active radiant heating surfaces

Pertaining to current heater sizes offered on the market and included in the scope of this annex,
the maximum size of any active radiant heating surface is limited to a plane surface or its
equivalent of 2 m x 1,3 m, or a cylinder or similar shaped surface with a diameter of 1,3 m x
2 m, or a spherical or similar shaped surface of 1,3 m in diameter, or a triangle or similar shaped
surface with of 1,3 m x 2 m.

For heaters exceeding the size of 1,3 m in the horizontal direction, the infrared camera shall be
turned by 90°.

AA.4.7 Heat-reflection devices

Should the heater have a heat-reflection device at the backside of the heater, and the device
is also mentioned in the heater manual, then this device may be used in conjunction with the
heater for testing purposes.

AA.4.8 Technical data

The following technical data of a heater should be supplied with the heater, and should be
stated in the test report:

— the length, width and depth of each active radiant heater surface in m, rounded-off to
0,005 m;

— the weight of the heater in kg, rounded-off to one decimal;
— the electric nominal power of the heater in W, rounded-off to one decimal;

— the operating temperature in °C, rounded-off to integer;

Documents

Document Sharing Hub

Full document details: IEC 60675-3-2020


http://avadocuments2026.com/doc/iec-60675-3-2020
http://avadocuments2026.com/doc/iec-60675-3-2020

IEC 60675-3:2020 © |IEC 2020 -19 -

— the length of the power cord in m, rounded-off to one decimal; the length is the distance
between the entry point into the heater and into the power plug or the loose end of the power
cord;

— the provision of a power plug or a loose end of the power cord;
— the provision of cable clamps on the heater for fixed installation;

AA.4.9 Rated power

The measured electrical power at the exact time of the steady-state operating condition
equals the rated power of the heater.

Rated power of the heater is expressed in W.
The rated power, rounded-off to integer, should be stated in the test report.

AA.4.10 Testing chamber

The testing procedure should take place in a testing chamber.

The emissivity of all six interior surfaces of the testing chamber should be equal to or greater
than 0,8.

The temperature of the six interior surfaces of the testing chamber should be kept constant at
(20 £ 0,5) °C during the entire testing period.

The cooling system of the testing chamber should keep the temperature difference between
the six interior surfaces of the testing chamber at or below 0,5 K during the entire testing
period.

The use of a testing chamber in accordance with EN 442-2 should be stated in the test report.

The emissivity of all six interior surfaces of the testing chamber, rounded-off to two decimals,
should be stated in the test report.

The arithmetic average of all six interior surface temperatures during the testing period,
rounded-off to one decimal, should be stated in the test report.

Air temperature in the testing chamber shall be kept constant at 20 °C + 0,5 °C. Therefore, an
air temperature sensor shall be used, which is shielded against infrared radiation to avoid
influence of the infrared radiation from the device under test. The sensor should be positioned
approximately in the centre of the test chamber.

AA.5 Examinee

AA.5.1 Declaration
The following information should be given with the appliance:

— technical data in accordance with AA.4.8;

— a drawing or photo of the examinee, including all measurements and characteristics
pertaining to the active radiant heating surfaces of the examinee;

— the examinee's manual as well as specifications regarding the mounting options of the
examinee as stated in its manual, and chosen by the manufacturer from the following
options:

e wall mounted — long side vertical,

Documents

Document Sharing Hub

Full document details: IEC 60675-3-2020


http://avadocuments2026.com/doc/iec-60675-3-2020
http://avadocuments2026.com/doc/iec-60675-3-2020

- 20 - IEC 60675-3:2020 © |IEC 2020

¢ wall mounted — long side horizontal,

e ceiling mounted,

o floor standing in case of portable heaters

— adeclaration that the examinee is:

¢ made by the same method,

¢ made of the same materials,

e with the same measurements,

e made of the same type and size of the heating element,

¢ made of the same type of the active radiant heating surface or reflector like the models
of regular mass production.

AA.5.2 Mounting devices, temperature control, multi-stage heater settings

Mounting and temperature control devices that are supplied by the manufacturer for the
examinee should be used by the examiner if possible. If the examinee or its control device
includes a manually or automatically operated multi-stage heater setting, the test should only
be executed at the highest setting.

AA.5.3 Model series

The nominal radiation efficiency of untested models of a model series is determined by
linear interpolation. For a model's performance data to be interpolated, certain models of a
model series should be tested in accordance with Clause AA.6, in order to meet the following
requirements:

— basic construction and materials of each model of a model series are the same, especially
the heating elements, and

— the ratio of the active radiant heating surface size from the next smaller to the next bigger
tested heater is equal to or smaller than the value 2.

The method for linear interpolation of the nominal radiation efficiency R’ for non-tested
electric component heaters is given by Equation (AA.7):

Rnomn _Rnomn-1 i n-1 n-1
Rnomi = " PR ><(Afront — Afront ) + Rnom (AA.7)
Afront - Afront

The linear interpolation of the dynamic factor for not tested electric low temperature infrared
heaters is given by Equation (AA.8):

-1
i " - : -1 1
o = { . P X(Afrontl — Atront” ) +0O" (AA.8)
Aront” — Afront
where
Room’ is the nominal radiation efficiency of the heater to be interpolated in %,
Rpom™ is the nominal radiation efficiency of the next bigger size of a tested heater in %,
Room™! is the nominal radiation efficiency of the next smaller size of a tested heater in %,
Asront’ is the active radiant heating surface of the heater to be interpolated in m2,
Asront” is the active radiant heating surface of the next bigger size of a tested heater in
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Aqont™! s the active radiant heating surface of the next smaller size of a tested heater in

m2,
Of is the dynamic factor of the heater to be interpolated (---),
Of" is the dynamic factor of the next bigger size of a tested heater (---),
Of n-1 is the dynamic factor of the next smaller size of a tested heater (---).

AA.5.4 Multiple active radiant heating surfaces

If a heater has two or more active radiant heating surfaces, each active radiant heating
surface should be tested separately in accordance with Clause AA.6.

AA.6 Test method

AA.6.1 Emissivity

For testing a heater in accordance with the test method, the hemispherical emissivity of each
active radiant heating surface should be determined. This can be done using the method
described in AA.9. Alternatively, it can be done by emissivity testing using the test procedure
as described in AA.10.

To ensure a closed-loop testing process in case of involving an external laboratory in
accordance with this annex, one of the heater models to be tested for radiation efficiency
should be submitted by the manufacturer to the emissivity testing laboratory. After finishing
the emissivity test report for that model, the emissivity testing laboratory should send that
heater model including the emissivity test report directly to the respective radiation efficiency
testing laboratory.

The hemispherical emissivity ¢, in the spectral range of 7 um to 14 ym as stated in the
emissivity test report should be used as input for the infrared camera.

The hemispherical emissivity g, in the spectral range of 2,5 ym to 35 ym as stated in the

emissivity test report should be used in Equation (AA.4) to calculate the corrected radiant flux
D, .4c Of each pixel of each infrared camera image.

The test report in accordance with Clause AA.12 should state the date and the test report
number of the emissivity test report of each active radiant heating surface.

AA.6.2 Boundary lines

The area of an active radiant heating surface is defined by its boundary lines. Boundary lines
are closed polygonal lines, drawn by the examiner with an infrared camera software tool
around the edges of an active radiant heating surface.

Frames or mounting devices that are not directly connected to the heating element of the heater
can be excluded from the active radiant heating surface.

AA.6.3 Pixel temperature

Within the boundary lines, the infrared camera should record the surface temperature T,q,t OF

an equivalent parameter of each pixel of each infrared camera image once every 5s
simultaneously with the value of electric power measured by the multimeter (see AA.4.3).

The surface temperature T;., of each pixel should be used in Equation (AA.2).
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See AA.2.1 to calculate the corrected radiant flux @4, of each pixel.

AA.6.4 Positioning
AA.6.4.1 Wall-mounted heaters

In this position, the heater should be mounted on the insulated wall of the testing chamber.
The distance between this wall and the heater is determined by the mounting devices of the
heater, or if those are found impractical by the examiner, by the mounting devices used by the
examiner.

In the absence of other instructions in the heater manual or by the manufacturer, the standard
mounting position of a heater is with its long side vertical, with the centre point of the active
radiant heating surface at a distance of (1,60 £ 0,01) m above the floor of the testing chamber
(see Figure AA.1).

The centre point of the infrared camera lens should be (1,60 £ 0,01) m above the floor of the
testing chamber. The infrared camera should be positioned in a horizontal plane in an angle
of 20°, pointing to the geometric centre point of the active radiant heating surface.

The infrared camera should be positioned at such a distance X from the heater that the
infrared camera image covers the entire active radiant heating surface within its boundary
lines. The maximum distance X is (3,00 + 0,01) m to cover a maximum active radiant heating
surface of a length of (2,00 £ 0,01) m and a width of (1,30 £ 0,01) m (see Figure AA.1).
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Dimensions in metres
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Figure AA.1 — Positioning of a wall-mounted heater and
the infrared camera in the testing chamber

AA.6.4.2 Ceiling-mounted heaters

In this position, the heater should be mounted with its active radiant heating surface level
(0,10 £ 0,01) m away from the ceiling. If the mounting devices of the heater are found to be
impractical by the examiner, the examiner should use other mounting devices.

The distance between any edge of the heater and any wall of the testing chamber should be
at least (0,50 £ 0,01) m (see Figure AA.2, view A).

The infrared camera should be positioned in a vertical plane at an angle of 20°, with its lens
pointing to the geometric centre point of the active radiant heating surface.

The infrared camera should be positioned at such a distance X from the heater that the
infrared camera image covers the entire active radiant heating surface within its boundary
lines. The maximum distance X is (3,00 + 0,01) m to cover a maximum active radiant heating
surface of a length of (2,00 £ 0,01) m and a width of (1,30 + 0,01) m (see Figure A%-cuments
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Dimensions in metres
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Figure AA.2 — Positioning of a ceiling-mounted heater and

the infrared camera in the testing chamber

Floor-standing heaters

IEC

In this position, the heater should stand on the floor of the testing chamber, with its lowest
edge at least 0,10 m off the floor. If not already mounted on the heater, the manufacturer should
supply the necessary casters or brackets for the heater to stay in an upright position during the
entire testing period.

In the absence of other instructions in the heater manual or by the manufacturer, the standard
mounting position of a heater is with its active radiant heating surface parallel to the insulated
wall of the testing chamber, with a distance of (1,00 + 0,01) m between the active radiant
heating surface and that wall, and with its long side vertical (see Figure AA.3).

The infrared camera lens should be positioned in an angle of 20° to, and at the same height
as, the geometric centre point of the active radiant heating surface.
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The infrared camera should be positioned in such a distance X from the heater, that the
infrared camera image covers the entire active radiant heating surface within its boundary
lines. The maximum distance X is (3,00 + 0,01) m to cover a maximum active radiant heating
surface of a length of (2,00 £ 0,01) m and a width of (1,30 £ 0,01) m, or equivalent dimensions
(see Figure AA.3).
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Figure AA.3 — Positioning of a floor-standing heater and
the infrared camera in the testing chamber

AA.6.5 Steady-state operating condition
AA.6.5.1 General

The steady-state operating condition of an active radiant heating surface is the starting point
of a 10-minute period, in which a temperature deviation of 1 K or less of the average
temperature occurs. The starting point should be determined by a minimal inclination of two
consecutive minute-temperatures, in accordance with Equation (AA.9).

For that purpose, the hemispherical emissivity g, in the spectral range of 7 um to 14 um should
be entered into the infrared camera software (see AA.6.1).

The infrared camera should record an infrared image of the active radiant heatipg surface

at least once every 5 s. ocuments
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