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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
WASHING MACHINES FOR HOUSEHOLD USE - METHODS FOR 

MEASURING THE PERFORMANCE 
 
 

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 60456 has been prepared by subcommittee 59D: Performance of 
household and similar electrical laundry appliances, of IEC technical committee 59: 
Performance of household and similar electrical appliances. 

This sixth edition cancels and replaces the fifth edition published in 2010 and its corrigendum 
published in 2011 and constitutes a technical revision. 

Experience with the use of the fifth edition of IEC 60456 highlighting the necessity to revise, 
certain test conditions and the continuous effort towards a more globally applicable standard, 
are the main reasons for this sixth edition. 

This edition includes the following significant structural and technical changes from the previous 
edition. 

a) Separation of the test method results from the number of test runs in a test series, by 
ensuring the independence of each test run or test series, allowing different test 
classes to be evaluated. 

b) Introduction of a new standard powder detergent IEC-P, that substitutes the standard 
powder detergent IEC-A* by replacing sodium perborate with sodium percarbonate, for 
a better correlation with market offerings and in line with health/safety recommendations. 
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Introduction of the new standard liquid detergent IEC-L and of the new wool standard 
detergent IEC-W with associated dosage instructions. 

c) Introduction of new measurement and evaluation methods for: 
i) wool cleaning performance 
ii) LAS rinsing effectiveness 
iii) gentleness of action 
iv) low power mode consumption 
v) temperature inside the laundry load 
vi) intermittently recurring functions 
vii) cold water washing machines 
viii)cleaning performance 

d) Addition of alternative ambient conditions for conditioning of the test load with 
associated correction factors. 

e) Extension of the description of the washing machine loading, up to and beyond 25kg 
of cotton test load, and introduction of a new mixed polyester-cotton load. 

f) Addition of the necessary definitions, measurement and calculation methods for the 
evaluation of multi-compartment washing machines. 

g) Relocation of supplementary information to the IEC free-access Supporting Documents 
dashboard: reference machine maintenance information, test materials supplier 
information, expanded uncertainty values and any other pertinent information for the 
general public. 

The text of this standard is based on the following documents: 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

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

The language used for the development of this International Standard is English. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2, and 
developed in accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC 
Supplement, available at www.iec.ch/members_experts/refdocs. The main document types 
developed by IEC are described in greater detail at www.iec.ch/standardsdev/publications. 
Words in bold in the text are defined in Clause 3. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
A bilingual version of this publication may be issued at a later date. 

The National Committees are requested to note that for this document the stability date is 
publication date plus 6 years. 

Full document details: 22/30441871 DC

http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
http://www.avadocuments.com/doc/22-30441871-dc
http://www.avadocuments.com/doc/22-30441871-dc


59D/477/CD – 16 – IEC CD 60456 © IEC 2022 

INTRODUCTION 1 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed 2 
that compliance with this document may involve the use of a patent. IEC takes no position 3 
concerning the evidence, validity, and scope of this patent right. 4 

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under 5 
reasonable and non-discriminatory terms and conditions with applicants throughout the world. 6 
In this respect, the statement of the holder of this patent right is registered with IEC. Information 7 
may be obtained from the patent database available at http://patents.iec.ch. 8 

Attention is drawn to the possibility that some of the elements of this document may be the 9 
subject of patent rights other than those in the patent database. IEC shall not be held 10 
responsible for identifying any or all such patent rights.  11 

Full document details: 22/30441871 DC

http://www.avadocuments.com/doc/22-30441871-dc
http://www.avadocuments.com/doc/22-30441871-dc


IEC CD 60456 © IEC 2022 – 17 – 59D/477/CD 

 12 

WASHING MACHINES FOR HOUSEHOLD USE - METHODS FOR 13 

MEASURING THE PERFORMANCE 14 

1 Scope 15 

This International Standard specifies methods for measuring the performance of electric 16 
washing machines for household use, with or without heating devices, and utilising cold and/or 17 
hot water supply, including those which specify the use of no detergent for normal use. It is also 18 
applicable to washing machines for communal use in blocks of flats or in launderettes and to 19 
electrical household appliances for both washing and drying textiles (household washer-20 
dryers) with respect only to their washing related functions. It also deals with electrical 21 
appliances for water extraction by centrifugal force (spin extractors). 22 

Note 1 to entry: Household washer-dryer combined performance is assessed to IEC 62512 23 

Note 2 to entry: Household tumble dryer performance is assessed to IEC 61121.  24 

The object is to state and define the performance characteristics of household washing 25 
machines, the washing related functions of washer-dryer and spin extractors and to describe 26 
the test methods for measuring these characteristics. 27 

This international standard does not apply to washing machines for commercial use such as 28 
in laundries. 29 

Note 3 to entry: The preparation of methods for measuring the performance of washing machines for commercial 30 
use is under evaluation  31 

This International Standard does not specify the acoustical noise measurement for household 32 
washing machines. 33 

Note 4 to entry: Acoustical noise measurements and evaluation for household washing machines are specified in 34 
IEC 60704-1, IEC 60704-2-4 and IEC 60704-3. 35 

This International Standard is not intended to be used for the comparative evaluation of 36 
detergents. 37 

 38 

2 Normative references 39 

The following documents are referred to in the text in such a way that some or all of their content 40 
constitutes requirements of this document. For dated references, only the edition cited applies. 41 
For undated references, the latest edition of the referenced document (including any 42 
amendments) applies. 43 

CIE 15.4, 4th Edition, 2018 – Colorimetry 44 

IEC 60027-1:1992+AMD1:1997+AMD2:2005 CSV - Letters symbols to be used in electrical 45 
technology - Part 1: General 46 

IEC 60335-2-7, Household and similar electrical appliances – Safety – Part 2-7: Particular 47 
requirements for washing machines 48 

IEC 60734, Household electrical appliances – Performance – Hard water for testing  49 

IEC 62053-21, Electricity metering equipment (a.c.) – Particular requirements – Part 21: Static 50 
meters for active energy (classes 1 and 2) 51 

IEC 62301, Household electrical appliances – Measurement of standby power 52 

IEC Guide 109, Environmental aspects – Inclusion in electrotechnical product standards 53 

ISO 139:2005 + Amd.1:2011 Textiles- Standard atmospheres for conditioning and testing 54 

ISO 11664-2:2007, Colorimetry — Part 2: CIE standard illuminants 55 
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ISO 80000-1:2009 + Cor 1:2011, Quantities and units – Part 0: General principles  56 

ISO 2060, Textiles – Yarn from packages – Determination of linear density (mass per unit 57 
length) by the skein method  58 

ISO 2061, Textiles – Determination of twist in yarns – Direct counting method 59 

ISO 7211-2, Textiles – Woven fabrics – Construction – Methods of analysis – Part 2: 60 
Determination of number of threads per unit length  61 

EN 12127, Textiles – Fabrics – Determination of mass per unit area using small samples 62 

3 Terms, definitions and symbols 63 

For the purposes of this document, the following terms, definitions and symbols apply. Figure 1 64 
shows the use and the relations of definitions for performance measures. 65 

3.1 Terms and definitions 66 

3.1.1  67 
washing machine 68 
appliance for cleaning and rinsing of textiles using water, which can also have a means of 69 
extracting excess water from the textiles 70 

3.1.2  71 
test washing machine 72 
washing machine that is subjected to tests described in part or all of this document in order to 73 
determine its performance 74 

3.1.3  75 
reference machine 76 
specially constructed washing machine of known performance, which is used to increase 77 
repeatability and reproducibility of results 78 

Note 1 to entry: It can be used to provide a known performance level within a laboratory against which to compare 79 
selected performance parameters on test washing machines as defined in this document 80 

3.1.4  81 
washer-dryer 82 
washing machine that includes both a spin extraction function and also a means for drying 83 
the textiles, usually by heating and tumbling 84 

Note 1 to entry: This document only covers the operations which relate to the washing machine function 85 

3.1.5  86 
spin extractor 87 
separate water-extracting appliance that removes water from textiles by centrifugal action (spin 88 
extraction) 89 

3.1.6  90 
standard extractor 91 
spin extractor used to remove water remaining in the base load at the completion of the 92 
programme where a rinse performance measurement is required 93 

3.1.7  94 
vertical axis washing machine 95 
washing machine in which the load is placed in a drum that rotates around an axis which is 96 
vertical or close to vertical. 97 

Note 1 to entry: For the purposes of this document, vertical axis is where the angle of the axis of rotation is more 98 
than 45° to horizontal. Where the drum does not rotate, the washing machine shall be classified as a vertical axis 99 
washing machine. 100 

Note 2 to entry: The classification of vertical axis or horizontal axis in this document is only used to define the 101 
placement of the load into the drum 102 
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3.1.8  103 
horizontal axis washing machine 104 
washing machine in which the load is placed in a drum that rotates around an axis which is 105 
horizontal or close to horizontal. 106 

Note 1 to entry: For the purposes of this document, horizontal axis is where the angle of the axis is less than or 107 
equal to 45 degrees to horizontal. 108 

Note 2 to entry: The classification of vertical axis or horizontal axis in this document is only used to define the 109 
placement of the load into the drum. 110 

3.1.9  111 
automatic machine 112 
washing machine where the load is fully treated by the machine without the need for user 113 
intervention at any point during the programme prior to its completion 114 

3.1.10  115 
manual washing machine 116 
washing machine where the machine requires user intervention at one or more points during 117 
the programme to enable the machine to proceed to the next operation 118 

Note 1 to entry: Examples of user intervention could include manual fill (non-automatic water level), transfer of the 119 
load between a washing drum and a spin extractor drum or manual draining 120 

Note 2 to entry: Manual washing machines have special requirements regarding the programme which is tested 121 
- see Annex M. 122 

3.1.11  123 
multi-compartment washing machine 124 
washing machine equipped with more than one drum whether in separate units or in the same 125 
casing 126 

3.1.12  127 
cold water washing machine 128 
a washing machine which does not have an internal heater to heat up water or washing liquor 129 
and does not use any kind of externally pre-heated water or washing liquor 130 

3.1.13  131 
test run 132 
performance assessment of one programme execution in the test washing machine 133 

3.1.14  134 
test series 135 
group of test runs on a single test washing machine or multiples of the same model test 136 
washing machines which, collectively, are used to assess the performance of a washing 137 
machine and the statistical variability of this performance applied to the general population of 138 
the model tested unit 139 

3.1.15  140 
test class 141 
purpose of the test series 142 

Note 1 to entry: Multiple tests on a single test washing machine: provide a statistical basis to assess the 143 
performance variability of a single programme on a single test washing machine when run under identical 144 
conditions 145 

Note 2 to entry: Single test on multiple test washing machines provides a statistical basis to assess the 146 
performance variability over the manufacturing process using a single programme when run on multiple identical 147 
test washing machines under identical conditions  148 

Note 3 to entry: Statistical independence of test runs and test series requires normalisation between runs and 149 
series to minimise carryover effects. Refer to Annex O for guidance. 150 

3.1.16  151 
cycle 152 
complete washing process, as defined by the programme selected, consisting of a series of 153 
operations (wash, rinse, spin, etc.) and including any operations that occur after the 154 
completion of the programme 155 
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Note 1 to entry: Examples of operations that can occur after the completion of the programme are pumping, 156 
monitoring and anti-creasing (where applicable) 157 

3.1.17  158 
run in parallel 159 
means on the same working day under the same testing conditions and for the same test unit(s) 160 

Note 1 to entry: This definition refers to the running of the reference machine in relation to the running of the test 161 
washing machine 162 

Note 2 to entry: The intention is that the reference machine should be tested so far as possible under the same 163 
conditions as the test washing machine. If it is known that the actual test conditions vary significantly during the 164 
day it may be necessary to test the reference machine at the exact same time as the test washing machine to 165 
ensure that both machines are tested under the same conditions. 166 

3.1.18  167 
operation 168 
each performance of a function that occurs during the programme such as pre-wash, washing, 169 
rinsing, draining or spinning 170 

3.1.19  171 
programme 172 
series of operations that are pre-defined within the washing machine and which are declared 173 
by the manufacturer as suitable for washing certain textile types 174 

3.1.20  175 
multi-drum mode 176 
operational mode of a multi-compartment washing machine where some or all of the drums 177 
are operated simultaneously with the simultaneous programmes. 178 

Note 1 to entry:  This definition applies only when two or more drums in a multi-compartment washing machine 179 
operate simultaneously with the simultaneous programmes 180 

Note 2 to entry:  A multi-compartment washing machine with more than one drum for the treatment of the textiles, 181 
where at least two of the drums cannot be operated simultaneously is not regarded as having a multi-drum mode. 182 

Note 3 to entry:  A multi-compartment washing machine with at least two drums that can be operated 183 
simultaneously with the simultaneous programmes and at least one drum that cannot be operated simultaneously 184 
is regarded as having a multi-drum mode only for those drums that can be operated simultaneously.. 185 

3.1.21  186 
simultaneous programme 187 
series of operations which are pre-defined within the multi-compartment washing machine 188 
and which are declared by the manufacturer as suitable for washing certain textile types in two 189 
or more drums at the same time 190 

Note 1 to entry:  This programme can be also used for drums that can be operated separately   191 

3.1.22  192 
intermittently recurring function 193 
function that occurs before, during or after some but not all cycles of a specific programme (or 194 
programmes) and which alters water consumption, energy consumption and / or programme 195 
duration for the cycle 196 

Note 1 to entry: Examples are water softening operations, water reuse operations or similar operations 197 

3.1.23  198 
spin extraction 199 
water-extracting function that removes water from textiles by centrifugal action 200 

Note 1 to entry: This is included as a function (built in operation) of an automatic washing machine, but it can 201 
also be performed by a spin extractor 202 

3.1.24  203 
spin speed 204 
rotational frequency of a drum during spin extraction 205 

Note 1 to entry: A method for determination of spin speed is not defined in this standard 206 

3.1.25  207 
base load 208 
textile load used for testing without tracer textiles 209 
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3.1.26  210 
test load 211 
base load used for testing including tracer textiles 212 

3.1.27  213 
test load mass 214 
actual mass of the base load plus tracer textiles, where applicable 215 

3.1.28  216 
nominal test load mass 217 
mass of dry textiles of a particular type for which the performance of the test washing machine 218 
shall be tested (rated capacity or partial load) 219 

Note 1 to entry: The nominal test load mass is the target value for the conditioned test load mass 220 

3.1.29  221 
rated capacity 222 
maximum mass in kg of dry textiles of a particular type that the manufacturer declares can be 223 
treated in the washing machine on the programme selected; when a multi-compartment 224 
washing machines operates in multi-drum mode the rated capacity is considered for each 225 
individual drum 226 

3.1.30  227 
combined rated capacity 228 
sum of rated capacities of all drums operating in multi-drum mode  with the simultaneous 229 
programme 230 

3.1.31  231 
programme duration 232 
duration from the initiation of the programme (excluding any user programmed delay) until the 233 
completion of the programme 234 

Note 1 to entry: If the end of programme is not indicated, the programme duration is equal to the cycle duration 235 

3.1.32  236 
combined programme duration 237 
the duration from the simultaneous initiation of the simultaneous programme for two or more 238 
drums (excluding any user programmed delay) until the end of the simultaneous programme.  239 
Note 1 to entry: If the end of programme is not indicated, the combined programme duration is equal to the 240 
combined cycle duration 241 

3.1.33  242 
end of programme 243 
programme is complete when the washing machine indicates the end of the programme and 244 
the load is accessible to the user 245 

Note 1 to entry: Where there is no end of programme indicator and the door is locked during operation, the 246 
programme is complete when the load is accessible to the user. 247 

Note 2 to entry: Where there is no end of programme indicator and the door is not locked during operation, the 248 
programme is complete when the power consumption of the appliance falls to a steady state condition and it is not 249 
performing any function. 250 

Note 3 to entry: An indication of the end of the programme may be in the form of a light (on or off), a sound, an 251 
indicator shown on a display or the release of a door or latch. In some washing machines there may be a short 252 
delay from an end of programme indicator until the load is accessible by the user. 253 

3.1.34  254 
cycle duration 255 
duration from the initiation of the programme (excluding any user programmed delay) until all 256 
activity ceases 257 

Note 1 to entry: Activity is considered to have ceased when the power consumption reverts to a steady state 258 
condition that persists indefinitely without user intervention. 259 

Note 2 to entry: If there is no activity after the end of the programme, the cycle duration is equal to the programme 260 
duration. 261 

Note 3 to entry: Cycle duration includes any activity that may occur after the programme is completed. This could 262 
include any electronic activity or any additional mechanical activity that occurs for a limited period after any end of 263 
programme indicator. Any cyclic event that occurs indefinitely is considered to be steady state. 264 

Full document details: 22/30441871 DC

http://www.avadocuments.com/doc/22-30441871-dc
http://www.avadocuments.com/doc/22-30441871-dc


59D/477/CD – 22 – IEC CD 60456 © IEC 2022 

3.1.35  265 
combined cycle duration 266 
duration from the simultaneous initiation of the simultaneous programme for two or more 267 
drums (excluding any user programmed delay) until all activity ceases; activity is considered to 268 
have ceased when the power consumption reverts to a steady state condition that persists 269 
indefinitely without user intervention. 270 

Note 1 to entry: Cycle duration includes any activity that may occur after the simultaneous programme is 271 
completed. This could include any electronic activity or any additional mechanical activity that occurs for a limited 272 
period after any end of simultaneous programme indicator. Any cyclic event that occurs indefinitely is considered 273 
to be steady state. 274 

Note 2 to entry: If there is no activity after the end of the simultaneous programme, the combined cycle duration 275 
is equal to the combined programme duration 276 

3.1.36  277 
main wash duration 278 
duration from the commencement of the initial water intake for the main wash until the 279 
commencement of the initial water intake for the first rinse 280 

Note 1 to entry: Variations in the laboratory water supply pressure may affect the main wash duration. This 281 
definition is only applicable to test washing machines. The reference machine wash duration used for calibration 282 
of the reference machine is defined differently. 283 

3.1.37  284 
remaining moisture content 285 
RMC 286 
measure for the additional amount of moisture that is contained in the base load in relation to 287 
the equilibrium condition for base load items which have been conditioned in a controlled space 288 

Note 1 to entry: This equilibrium condition is defined as 0 % remaining moisture content in this document. 289 
Hence it is possible for a base load or load items to have a negative remaining moisture content when treated 290 
with a tumble drier 291 

3.1.38  292 
off-mode 293 
condition in which the test washing machine is connected to the mains and is not providing 294 
any function 295 

Note 1 to entry: The following shall also be considered as off mode: 296 

a) conditions providing only an indication of off-mode; 297 

b) conditions providing only functionalities intended to ensure electromagnetic compatibility 298 

[SOURCE: EN 60456:2020, 3.1.28] 299 

3.1.39  300 
standby mode 301 
condition where the test washing machine is connected to the mains and provides only the 302 
following functions, which may persist for an indefinite time:  303 

(a) reactivation function, or reactivation function and a mere indication of enabled reactivation 304 
function; and/or  305 

(b) reactivation function through a connection to a network; and/or  306 

(c) information or status display; and/or  307 

(d) detection function for emergency measures 308 

[SOURCE: EN 60456:2020, 3.1.Z20] 309 

3.1.40  310 
network 311 
communication infrastructure with topology of links, an architecture, including the physical 312 
components, organizational principles, communication procedures and formats protocols 313 

[SOURCE: EN 60456:2020, 3.1.Z21] 314 
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3.1.41  315 
delay start 316 
condition where the user has selected a specified delay to the beginning of the cycle of the 317 
selected programme 318 

[SOURCE: EN 60456:2020, 3.1.Z22] 319 

3.1.42  320 
wrinkle guard function 321 
operation of the test washing machine after completion of a programme to prevent excessive 322 
wrinkling of the load 323 

[SOURCE: EN 60456:2020, 3.1.Z23] 324 

3.1.43  325 
rated voltage 326 
voltage assigned to the appliance by the manufacturer 327 

3.1.44  328 
test material 329 
used to analyse differences in a parameter of the washing performance, including tracer 330 
textiles, base load and other test materials 331 

3.1.45  332 
tracer textile 333 
textile-based test material as standard stain strip, wool stain strip, cold water stain strip, 334 
thread removal specimen and wool shrinkage specimen, excluding the base load 335 

3.1.46  336 
stain swatch  337 

individually soiled swatches on the same white basic cotton fabric used in stain strip 338 

3.1.47  339 
standard stain strip 340 
consists of 5 different standard stain swatches, plus an unsoiled swatch of the same white 341 
basic cotton fabric 342 

3.1.48  343 
wool stain strip 344 
consists of two different wool stain swatches used in wool performance testing 345 

3.1.49  346 
cold water stain strip 347 
consists of 3 different cold water stain swatches, plus an unsoiled swatch of white basic cotton 348 
fabric, used in cold water cleaning performance testing 349 

3.1.50  350 
ballast soil 351 
is a soiled swatch intended to generate a defined soil ballast impact during a wash 352 

3.1.51  353 
gentleness of action 354 
GoA 355 
defines the influence of the washing process of a washing machine on irreversible changes of 356 
textile properties 357 

Note 1 to entry: These changes can be visible or non-visible, as for example loss of tensile and tear strengths, 358 
surface friction as abrasion or pilling, and structural disorientation. 359 

3.1.52  360 
thread removal specimen 361 
woven polyamide fabrics with an open structure to all sides, allowing loosening of threads by 362 
mechanical impact - used for gentleness of action (GoA) testing 363 
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3.1.53  364 
GoA-A 365 
is a thread removal specimen without a covering item as used in the wool cleaning 366 
performance test 367 

3.1.54  368 
GoA-B 369 
is a thread removal specimen in a covering item as used in all non-wool cleaning 370 
performance tests 371 

3.1.55  372 
wool shrinkage specimen 373 
specific wool fabric pieces intended to show the extent of wool shrinkage due to a wool wash 374 

3.1.56  375 
washing machine performance  376 
performance of the washing machine, such as standard cleaning performance, wool 377 
cleaning performance, cold water cleaning performance, remaining moisture content, 378 
rinsing performance, energy consumption, water consumption, programme duration, 379 
gentleness of action (GoA), wool shrinkage 380 

3.1.57  381 
washing performance with tracer textiles 382 
result of performance tests with tracer textiles 383 

EXAMPLE Standard cleaning performance, wool cleaning performance, cold water cleaning performance, 384 
wool shrinkage and gentleness of action (GoA) or combinations of such. 385 

3.1.58  386 
cleaning performance 387 
washing performance with tracer textiles of the test washing machine related to the 388 
washing performance with tracer textiles in a washing programme in a reference machine 389 

3.1.59  390 
standard cleaning performance 391 
cleaning performance of a cotton base load 392 

3.1.60  393 
wool cleaning performance 394 
washing performance of wool wash programmes of the test washing machine related to the 395 
wool washing performance with tracer textiles in a wool washing programme in a reference 396 
machine 397 

3.1.61  398 
cold water cleaning performance 399 
washing machine performance of cold water washing machine of the test washing 400 
machine related to the cold water washing performance with tracer textiles in a cold washing 401 
programme in a reference machine 402 

3.1.62  403 
LAS rinsing performance 404 
linear alkylbenzene sulfonate surfactant rinsing performance 405 
performance of the washing machine at extracting surfactant parts of the detergent used in 406 
the washing process by rinsing with tap water 407 

3.1.63  408 
alkalinity rinsing performance 409 
performance of the washing machine at extracting soluble parts of the detergent used in the 410 
washing process by rinsing with tap water 411 

3.2 Washing machine performance overview 412 

Figure 1 shows an overview of the different performance and consumption measures for the 413 
washing machine performance.  414 
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 415 

Figure 1 – Overview of the different performance measures 416 

3.3 Symbols 417 

3.3.1 General 418 

The following rules for creation of symbols have been applied: 419 

– Rules for the use of symbols and subscripts as given in IEC 60027  420 

– Use of SI symbols 421 

– Use of the same letters and symbols for all product standards under IEC SC59D for the 422 
same quantities 423 

– Use of upper-case for quantities and lower case for specific values 424 

– Multiple subscripts are separated by comma 425 

3.3.2 Key to symbols 426 

Table 1 – System of symbols consisting of variables, superscripts and subscripts title  427 

Symbol Unit Definition 

O cycles Age of textile 

Nn,j / n  Number of items of the same type and age / number of test 
runs 

u mmol/L Alkalinity per extracted water 

w meq/kg Alkalinity concentration per kg base load 

c mg/L Concentration 

σ S/m Conductivity 

d % Condensation efficiency 

dil  Dilution factor 

Y  Reflectance value / Tristimulus Y value 

Y


 
 Sum of the Tristimulus Y values over all stain types in a 

stain strip 

h mmol / L Water hardness 

W L Water consumption 
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E * kWh Energy consumption 

C  Cleaning performance 

Q  Washing performance (see Annex O) 

v m3/min Volumetric flow rate 

P * W Electric power 

r  Rinsing index 

t *, D s or min Time / Programme duration 

v, V * L or m³ Volume 

m * g Mass 

µ % Moisture content 

S  Evenness of drying 

q  Ratio of results from the test washing machine and the 
reference machine 

ρ * kg/l Density of water 

K  Constant 

b % Shrinkage rate 

B  Shrinkage Rate Index 

ϑ / T * ° C / K temperature in ° Celsius / thermodynamic temperature 

l, h * m Length 

G remaining 
threads 

Gentleness of Action 

GoA  Gentleness of Action ratio of results from the test 
washing machine and the reference machine 

A  Absorbance for LAS rinsing measurement 

D mg / g Mass of detergent recovered per gram of test swatch 

L g / kg Mass of detergent per kg of load 

a, e  Intercept and slope of the detergent concentration curve 

p N/m² = Pa pressure if needed 

F  Frequency of occurrence / Factor 

α   number of test runs in a test series 

β  
 number of stain strips in a test run 

γ   number of stain swatches on a stain strip 

 

Superscripts Definition (or similar for other programmes / temperatures) 

c60 Cotton 60 °C cycle (may be omitted if clear from the 
context of use or only written as ‘c’) 

s40 Synthetics/ blends 40 °C cycle (may be omitted if clear 
from the context of use or only written as ‘s’) 

w30 Wool 30°C cycle (may be omitted if clear from the context 
of use or only written as ‘w’) 

cw Cold water 

 

* Symbol according to IEC 60027 or SI-symbol 
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Subscripts Definition 

w Washing/cleaning cycle 

d Drying cycle 

ct Continuous operation cycle 

wd Complete operation cycle wash and dry 

s Starting / initial value  

f Final value 

t Target value 

0 Conditioned / unwashed 

p Partial load of the base load 

m Measured value 

bd bone-dry 

in inlet 

l, r Length / warp direction or width / weft / filling direction 

a Area 

cv Corrected value 

om Off-mode 

sm Standby mode 

ns Networked standby mode 

ds Delay start mode 

c Cold water 

h Hot water 

L Load 

W Water 

Det Detergent 

Tst Test washing machine 

Ref Reference machine 

min Minimum 

max Maximum 

Fe, Cu, Mn, Cl- Chemical elements 

λ, 223, 330 Wave length of photospectrometer 

wss Working Standard Solution 

i  Running number / sequence 

j Index within a test run, e.g. soil type or age class of test 
load 

k Index within an individual item, e.g. swatch / stain strip or 
age class number  

n Index within a test series, e.g. test run number or type of 
bases load 

  

Statistical values 

‾ (bar) Average / mean (bar above the variable) 
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σ  Standard deviation 

CI Confidence interval 

  

 428 
  429 

4 Requirements 430 

4.1 General 431 

This document describes test methods for the measurement of following performance 432 
parameters: 433 

• Standard cleaning performance  434 

• Wool cleaning performance 435 

• Cold water cleaning performance 436 

• Alkalinity rinsing performance and LAS rinsing performance 437 

• Water extraction performance 438 

• Water consumption 439 

• Energy consumption 440 

• Low power modes (including off mode, standby mode, delay start, with or without network 441 
connection) 442 

• Programme duration and cycle duration  443 

• Wool shrinkage  444 

• Gentleness of action (GoA) 445 

Any claims of performance referring to this document for these parameters shall be measured 446 
in accordance with the requirements of this document (refer to clause 7 for details). 447 

This document does not specify minimum performance requirements for clothes washing 448 
machines.  449 

4.2 Rated capacity 450 

The manufacturer or supplier shall declare the rated capacity at 0,5 kg intervals for each 451 
relevant textile type. Relevant textile types are cotton, synthetics/ blends and wool. 452 

NOTE The rated capacity of a washing machine usually varies according to the textile type. 453 

The rated capacity for any textile type shall not exceed the maximum mass of dry laundry, in 454 
kilograms, to be used in the test washing machine in accordance with IEC 60335-2-7. 455 

When the manufacturer or supplier provides a range of values for the rated capacity with a 456 
particular textile type, the highest value shall be used for related tests. 457 

Where information on the rated capacity is not available, the test load mass shall be 458 
determined according to Annex N. 459 

If the rated capacity for synthetics/ blends and wool is not specified by the manufacturer or 460 
supplier, the test load shall be 40 % and 20 % respectively of that for cotton. 461 

4.3 Dimensions 462 

Where a manufacturer declares dimensions, these shall be in accordance with the following 463 
requirements, as applicable. The dimensions shall be given in centimetres and shall be rounded 464 
to the nearest whole centimetre. 465 
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Height a1 = vertical dimension measured from the floor to a horizontal plane at the 466 
maximum height of the washing machine, with the door/lid closed. If 467 
adjustable levelling feet are provided, they shall be moved up and down to 468 
determine minimum and maximum possible heights. 469 

Height a2 = maximum vertical dimension measured from the floor to a horizontal plane 470 
at the maximum height of the washing machine with the door/lid open 471 
(generally when at right angles to the machine top). If adjustable levelling 472 
feet are provided, they shall be moved up and down to determine minimum 473 
and maximum possible heights. 474 

Width b = horizontal dimension, between the sides, as measured between two parallel 475 
vertical planes against the sides of the washing machine including all 476 
projections. 477 

Depth c1 = horizontal dimension as measured from a vertical rear plane against the 478 

back of the washing machine and the most prominent part of the front 479 
fascia, with the door/lid closed. For this measurement, the door thickness, 480 
knobs and handles are generally not included in the measurement. 481 

Depth c2 = horizontal dimension as measured from a vertical rear plane against the 482 

washing machine and the most prominent part of the front, knobs and 483 
handles also being taken into account, with the door/lid open (generally 484 
when at right angles to the machine front). 485 

Drum volume  = the volume of a washing machine or spin extractor, where required, shall 486 
be determined in accordance with Annex N.  487 

NOTE 1 Dimension c1 is intended to provide an indication of the required depth for the washing machine where 488 
the fascia is intended to be flush with adjacent furniture or appliances. 489 

NOTE 2 Dimension a2 is generally only applicable to top loading washing machines while dimension c2 is generally 490 
only applicable to front loading washing machines.  491 

5 Test conditions, materials, equipment and instrumentation 492 

5.1 General 493 

The tolerances specified for parameters within this document, using the symbol "±", indicate 494 
the allowable limits of variation from the specified parameter, outside of which the test or results 495 
shall be invalid. The statement of tolerance does not permit the deliberate variation of these 496 
specified parameters. 497 

Rounding means replacing the magnitude of a given number by another number called the 498 
rounded number, selected from the sequence of integral multiples of a chosen rounding range. 499 
Rounding shall only be applied to reported values with a rounding range as defined in Annex S, 500 
to the nearest number according to ISO 80000-1:2009 + Cor 1:2011 Annex B, following B.3 501 
Rule B. If the rounding takes place to the right of the comma, the omitted places shall not be 502 
filled with zeros. Rounding in more than one stage by the application of the rules given above 503 
may lead to errors. Therefore, calculations requested within this document shall always use the 504 
precise value of a measurement (without rounding) and apply rounding according to Annex S 505 
only on the final result. An example is given in Annex S. 506 

Unless otherwise specified, the reference machine shall be considered a test washing 507 
machine with respect to conditions, materials and equipment specified. 508 

NOTE  Justification for the selected specifications and the consequences of deviations can be found in Annex P 509 

5.2 Test conditions 510 

5.2.1 Electricity supply 511 

The supply voltage to each test washing machine shall be maintained at the rated voltage 512 
±2 % throughout the test. If a voltage range is indicated, then the supply voltage shall be the 513 
nominal voltage of the country in which the appliance is intended to be used. The supply voltage 514 
measured during the tests shall be recorded. 515 
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The supply frequency to each test washing machine shall be maintained at the rated frequency 516 
±1 % throughout the test. If a frequency range is indicated, the test frequency shall be the 517 
nominal frequency of the country in which the machine is intended to be used.  518 

NOTE Voltage stabilisers should be designed such that the normal operation of the test washing machine does 519 
not cause undue distortion of the voltage waveform. 520 

5.2.2 Water supply 521 

5.2.2.1 General 522 

The measured total water hardness, water temperature and water pressure of water supplied 523 
to test washing machines shall comply with the following requirements and shall be reported. 524 
This water is generally referred to as laboratory supply water in this document. 525 

5.2.2.2 Water hardness 526 

For all treatments of the test load prior to a test series and all washing machine test runs in 527 
accordance with this document either hard water or soft water may be used. If hard water is 528 
used it shall have a total water hardness of (2,5 ± 0,2) mmol/l. If soft water is used it shall have 529 
a total water hardness of (0,5 ± 0,2) mmol/l. 530 

Normalisation of a base load prior to use in a test series (refer to 6.4.4) shall always be 531 
performed using laboratory supply water with the same total water hardness as that used for 532 
the subsequent test series. 533 

Total water hardness is determined and expressed in mmol/l of CaCO3 equivalent.  534 

If total water hardness needs to be adjusted, it shall be prepared according to IEC 60734.  535 

Measurements of total water hardness shall be undertaken on water that is representative of 536 
the laboratory supply water used for tests.  537 

5.2.2.3 Water temperature 538 

The water supply system shall be configured so that the temperature of all water entering the 539 
inlet hose of the test washing machine is within specified tolerance with the exception of up 540 
to 250 ml of each increment. A temperature recording system shall record inlet water 541 
temperature at intervals of no less than once per second. 542 

The temperature of the laboratory supply water to each test washing machine shall be 543 
measured and recorded to the nearest 0,1 °C.  544 

The cold water supply temperature shall be (15 ± 2) °C for standard cleaning performance 545 
tests, for wool wash cleaning performance tests and for all reference programmes. 546 

For cold water wash cleaning performance tests the cold water supply temperature shall be 547 
within a range from 15 °C to 25 °C (refer to 8.9.1).  548 

The hot water supply temperature shall be the temperature indicated by the manufacturer ± 2 K, 549 
or (60 ± 2) °C, if no value is given. 550 

When the manufacturer specifies a hot water temperature range, which includes (60 ± 2) °C, 551 
the hot water temperature shall be set at (60 ± 2) °C. When the manufacturer specifies a hot 552 
water temperature range which does not include (60 ± 2) °C, the hot water temperature shall 553 
be set at the highest value in the temperature range which is closest to (60 ± 2) °C. When the 554 
manufacturer specifies a single temperature with a tolerance, then that temperature shall be 555 
used. 556 

The hot and cold water inlet supply temperatures (as applicable) shall be determined as close 557 
as possible to the point of connection of each test washing machine to the laboratory water 558 
supply system. 559 

NOTE 1  It is recommended that temperature be the last parameter measured before the supply point to the 560 
washing machine. Clause 8 requires water temperatures and volumes to be recorded on a continuous basis (see 561 
Annex Y.1) during filling in order to determine weighted average temperature. 562 

Full document details: 22/30441871 DC

https://doi.org/10.3403/00306657U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/22-30441871-dc
http://www.avadocuments.com/doc/22-30441871-dc


IEC CD 60456 © IEC 2022 – 31 – 59D/477/CD 

NOTE 2 Some countries specify a hot water temperature for regulatory purposes, in which case this water 563 
temperature should be used for testing 564 

NOTE 3  Annex X provides a measurement and evaluation method for the determination of the representative 565 
maximum temperature reached inside the base load during washing. 566 

NOTE 4  Justification for the selected specifications and the consequences of deviations can be found in Annex P.8 567 

5.2.2.4 Water pressure 568 

The static (gauge) pressure of the laboratory supply water at the inlet to each test washing 569 
machine shall be maintained at (240 ± 50) kPa throughout the test, including during filling 570 
operations. The water supply to the reference machine shall be in accordance with E.1.3.1. 571 

The hot and cold water pressures (as applicable) shall be determined as close as practicable 572 
to the point of connection of each test washing machine to the laboratory water supply system. 573 
The measured pressure shall be rounded to the nearest whole 10 kPa to compare with the 574 
allowed range. 575 

5.2.3 Ambient temperature and humidity 576 

5.2.3.1 Ambient temperature and humidity for washing machine testing 577 

The ambient temperature of the test room shall be maintained at (23 ± 2) °C throughout the 578 
washing machine test. The measured ambient temperature for washing machine testing shall 579 
be reported, rounded to the nearest 0,5 °C. 580 

The ambient humidity is not specified for washing machine testing. 581 

NOTE  Justification for the selected specifications and the consequences of deviations can be found in Annex P.9.  582 

5.2.3.2 Ambient temperature and ambient relative humidity for conditioning of base load 583 
items 584 

Base load conditioning shall be either by the bone-dry method or by ambient controlled 585 
chamber. Applicable correction factors to achieve comparable measures of the conditioned load 586 
mass are described in Annex G. 587 

Where an ambient controlled room or chamber is used for conditioning the base load, the 588 
following conditions shall be maintained: 589 

• Either standard atmosphere: (20 ± 2) °C and (65 ± 5) % relative humidity (refer to ISO 139:2005 590 
+ Amd.1:2011) 591 

• Or alternative ambient conditions (23 ± 2) °C and (55 ± 5) % 592 

The method of applying correction factors to measured values of ambient temperature and 593 
relative humidity and for conditioning base load items shall be reported. The ambient 594 
temperature shall be rounded to the nearest 0,5 °C. The ambient relative humidity shall be 595 
rounded to the nearest whole percentage. 596 

NOTE Specific requirements regarding conditioning of the base load are specified in 6.4. As an alternative to using 597 
a controlled room or chamber for conditioning the base load, the bone-dry method may be used as described in 598 
6.4.5.3.  599 

5.2.3.3 Ambient pressure 600 

The atmospheric pressure at the test location shall be reported. This is to allow the atmospheric 601 
pressure of the test location to be considered when the test results are verified or compared.. 602 

5.3 Test materials 603 

This section sets out the specifications for textile test materials and the detergents required 604 
for the washing performance testing according to this document, including: 605 

• base loads (load items) as specified in Annex D  606 

• Cotton as specified in D.1 as used in 8 607 

• Synthetics/ blends as specified in D.2 as used in 8 608 

• Polyester as specified in D.3 as used in 8 609 

• Polycotton as specified in D.4 as used in 8  610 
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• standard stain strips as specified in A.2.1 as used in 8.4 611 

• wool stain strips as specified in A.2.2 as used in 8.8 612 

• cold water stain strips  as specified in A.2.3 as used in 8.9 613 

• wool shrinkage specimen  as specified in A.3 as used in Annex W 614 

• thread removal specimen as specified in A.4 as used in 8.7 615 

• IEC-P detergent as specified in B.1 as used in 8 616 

• IEC-W wool detergent as specified in B.3 as used in 8.8 and Annex W 617 

• IEC-L detergent as specified in Annex C  618 

There are two ways to include thread removal specimens for testing (8.7): 619 

GoA-A is used for gentleness of action evaluation in the wool cleaning performance test; 620 

GoA-B is used for gentleness of action evaluation in all cleaning performance tests except 621 
wool cleaning performance. 622 

NOTE 1 This differentiation is made to ensure a large enough range of measurable values for Gentleness of Action 623 
tests 624 

NOTE 2 Suitable sources of test materials are given in U.3 625 

NOTE 3  Justification for the selected specifications and the consequences of deviations can be found in Annex P.4 626 
and P.5 627 

5.4 Equipment 628 

5.4.1  General 629 

This section sets out the specifications for specialized test equipment required for washing 630 
machine testing to this document, including: 631 

• reference machine 632 

• spectrophotometer 633 

• equipment for conditioning the base load 634 

• standard extractor 635 

• iron 636 

• titration equipment 637 

A checklist of other laboratory equipment which may be required for washing machine testing 638 
is provided in 5.4.9.  639 

5.4.2 Reference machine 640 

A reference machine shall be run in parallel with the test washing machine, applying the 641 
same procedure to both machines to provide a measure of relative performance and 642 
reproducible results. 643 

NOTE 1 For wool shrinkage tests, the reference machine is used to calibrate shrinkage of wool shrinkage 644 
specimens and is not normally operated in parallel with the test washing machine. 645 

Specifications for the reference machine are given in Annex E and Annex F 646 

NOTE 2  Justification for the selected specifications and the consequences of deviations can be found in Annex P.2 647 

For the purposes of this document, the test load mass used in the reference machine shall 648 
always be  649 

• 5,0 kg for cotton programmes 650 

• 2,0 kg for synthetics/ blends programmes 651 

• 1,0 kg for the wool programme. 652 

NOTE 2 When the reference machine is used to normalise the base load between test runs and series, the 653 
maximum mass of dry base load which can be normalised in the reference machine is different from the test load 654 
masses above. Refer to 6.4.4 655 
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5.4.3 Spectrophotometer 656 

Optical measurements of each of the different stain strip pieces after washing are performed 657 
using a spectrophotometer. The minimum instrument specification is provided below: 658 

Measuring instrument spectrophotometer that provides reflectance data at a minimum 659 
of 16 wavelengths spaced at 20 nm intervals or closer, in the range 660 
400 nm and 700 nm  661 

Parameter tristimulus value Y (CIE No 15.2, 1986) 662 

Illuminant / observer D65 / 10° – ISO 11664-2/CIE S 014-2/E 663 

Measuring geometry d / 8° 664 

UV-filter The ultraviolet filter shall have a spectral transmittance of ≤ 0,01 at 665 
wavelengths of 400 nm and less, and a spectral transmittance of 666 
≥ 0,80 at wavelengths in the range 450 nm to 700 nm  667 

Measurement aperture minimum 20 mm diameter 668 

NOTE 1 Where a measurement aperture is not circular, an aperture area of not less than 314 mm2 is acceptable.  669 

Gloss / specular excluded, i.e. measurement with open gloss / specular trap 670 

Calibration The calibration process shall be performed at least once a day during 671 
continuous use or after any restart of the device using: 672 

• white standard: barium sulphate tablet or certified white ceramic 673 
tile; and 674 

• black standard: black body or light trap or certified black ceramic 675 
tile; or 676 

• using procedures as specified by the instrument manufacturer. 677 

NOTE 2 Justification for the selected specifications and the consequences of deviations can be found in Annex P.6 678 

The spectrophotometer shall be checked for its spectral performance and measurement 679 
accuracy at least once a year.  680 

General handling of the spectrophotometer and its use and calibration shall be in accordance 681 
with the supplier operating instructions. 682 

5.4.4 Equipment for conditioning the base load  683 

This document requires base load items to be treated in a controlled manner prior to their use 684 
in performance tests, in order to determine their mass under standardised ambient conditions. 685 
The alternative methods of conditioning the base load items are as follows: 686 

• leaving the base load items in a room or chamber with a controlled ambient temperature 687 
and humidity (refer to 5.2.3.2) until their remaining moisture content is in equilibrium. 688 
Refer to 6.4.5.2 for details; 689 

• treating the base load items in a clothes dryer of specified performance to ensure that the 690 
base load items are in a “bone-dry” state. Refer to 6.4.5.3 for details. Annex G sets out the 691 
method and the specifications for a tumble dryer which is used for this method. 692 

5.4.5 Standard extractor  693 

A standard extractor meeting the following specific performance requirements shall be used 694 
for the sampling when measuring residual alkalinity measurement (refer to 8.6.2.1).  695 

The nominal inner drum diameter and nominal spin speed of the standard extractor used shall 696 
be reported.  697 

The standard extractor shall have a g-force suitable for a water extraction performance which 698 
results in a remaining moisture content determined in accordance with 8.6 as follows: 699 

• (39 ± 3) % for a cotton base load when operated with a spinning duration not more than 10 700 
min; and 701 
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• (17 ± 3) % for a synthetics/ blends base load when operated with a spinning duration not 702 
more than 5 min.  703 

Any spin extractor may be used as a standard extractor if it can be demonstrated that it can 704 
achieve the water extraction performance requirements specified above. The extraction 705 
duration or speed shall be adjusted to achieve the remaining moisture content specified 706 
above for the relevant load types and sizes, but this duration may not exceed 10 min for cotton 707 
or 5 min for synthetics/ blends. As reloading of the base load after one spin extraction 708 
operation is not permitted, a pre-test to determine the appropriate spin duration is required for 709 
other spin extractors. 710 

Experience has shown that use of a standard extractor with an inner drum diameter of between 711 
240 mm and 250 mm and a spin speed of approximately 2 800 r/min, using standard bundles 712 
defined in 8.6.2.1 for a period of 10 min will meet the specification above. 713 

NOTE  A standard extractor should be of a design that allows the user to remove any retained water in the extractor 714 
between runs. 715 

5.4.6 Iron for preparation of stain strips after washing 716 

Where an iron or ironing appliance is used to prepare stain strips after washing and prior to 717 
reflectance readings, it shall have a surface temperature between 100 °C and 130 °C. 718 

5.4.7 Titration equipment 719 

The following equipment is required when an alkalinity rinsing performance measurement is 720 
required under 8.6.2. 721 

All volumetric glassware should meet all “Class A” specifications, as defined by the American 722 
Society for Testing and Materials (ASTM) Standards E 287, E 288, and E 969 unless otherwise 723 
stated (e.g. DIN 12691, “Blaubrand”)†. 724 

pH meter: accuracy least ± 0,05 pH units (2 decimal place) 725 

Glass beaker with stirrer: sufficient size to place the pH-electrode below the surface of the 726 
sample 727 

Titration equipment: 728 

• manual titration (additional): burette / burette stand, 10 ml burette calibrated in 0,01 ml 729 
divisions and stopcock; or 730 

• automatic titration (additional): microprocessor controlled titration device. Burette size: 731 
preferably 10 ml calibrated in 0,01 ml divisions. Minimum rate: 25 μl / min or less. 732 

Reagents: all reagents used are ACS reagent grade unless otherwise stated (e.g. puriss p.a.): 733 

• 0,1 N hydrochloric acid: accurately standardised to four decimal places;  734 

• water: wherever “water” is applicable, use either reverse osmosis (RO), demineralised or 735 
distilled water. 736 

The pH meter shall be calibrated at least once a day during continuous use or after any restart 737 
of the device. 738 

The calibration of the pH meter shall be performed at pH 7 and then at pH 4 with commercially 739 
available pH buffers. 740 

Precautions should be initiated to avoid temperature differences between calibration and 741 
measurement phase (optimal: 23 °C). The stirring rate should also be kept equal for calibration 742 
and measurement phase. Calibration shall be in accordance with the supplier's operating 743 
instructions. 744 

 

† This information is given for the convenience of users of this International Standard and does not constitute an 
endorsement by IEC of these brands or suppliers. 
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5.4.8 LAS rinsing performance equipment 745 

Ultraviolet (UV) spectrophotometer 746 

The absorption of the ultraviolet light shall be measured with an ultraviolet spectrophotometer 747 
with the following specifications: 748 

• wavelength range: 190 nm to 350 nm; 749 

• spectral bandwidth: ≤ 2 nm; 750 

• wavelength accuracy (at D2 peak 656,1 nm): - 0,2 nm to + 0,2 nm; 751 

• wavelength repeatability (10 measurements at 656,1 nm, slit width 1 nm): - 0,05 nm to + 0,05 752 
nm; 753 

• photometric range: - 0,1 A to + 3,0 A; 754 

• photometric accuracy (UV with K2Cr2O7, Ph.Eur. at 1 A): - 0,02 A to + 0,02 A; 755 

• photometric repeatability (10 measurements with K2Cr2O7, Ph.Eur. at 1 A): - 0,002 nm to + 756 

0,002 nm; 757 

• The spectrophotometer shall be calibrated regularly according to the manufacturer’s 758 
specification. 759 

Quartz cuvette 760 

• The cuvettes to be used for the measurement of the ultraviolet absorption shall be 761 
rectangular with a path length of 10 mm and be made from quartz. 762 

Orbital shaker 763 

• The device for the extraction of the linear alkylbenzene sulfonate shall be an orbital 764 
shaker. The orbital shaker shall have a device for securing sample bottles on it; 765 

• Orbit: 4 mm to 20 mm; 766 

• Shaker speed: ≥ 350 min-1. 767 

NOTE 1 The speed of the shaker can be checked by a tachometer, either optical by light beam reflection or 768 
mechanical by a magnetic sensor. For details it is advised to refer to the manufacturer’s specification. 769 

Scale for weighing detergent and samples 770 

• Minimum specification: 0 g to 150 g range; 771 

• Minimum resolution: 0,001 g; 772 

• Accuracy: ± 0,002 g. 773 

Volumetric flask 774 

• For the preparation of the working standards for calibration volumetric flasks with a 775 
volume of 100 ml and 1000 ml shall be used. 776 

Magnetic stir bar 777 

• Small, medium and large stir bars shall be used. 778 

Pipette 779 

• Pipette of volume 1, 2, 5, 10 and 25 ml shall be used. 780 
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Disposable glass pipettes (e.g. Pasteur pipettes) 781 

• Disposable glass pipettes without cotton stoppers, non-sterile and with a volume of 2 782 
ml or greater shall be used for transferring the extract to the cuvettes. 783 

NOTE 2 A transfer pipette with disposable plastic tips can be used in place of glass pipettes after correlation tests. 784 

Sample bottle with cap (for test swatch extraction): 785 

• Plastic bottles with caps made from high-density polyethylene with a volume of 500 ml 786 
and a diameter of (73 ± 3) mm. 787 

All distilled water used for extractions, dilutions and the preparation of calibration standards 788 
shall meet the following criteria: 789 

• Conductivity at 25 °C: ≤ 1 µS/cm; 790 

• Net absorbance (223 nm to 330 nm): - 0,002 A to 0,002 A; 791 

• Absorbance curve spectrum 200 nm to 350 nm: no relative peak absorbance greater 792 
than ± 0,002 A in the range between 223 nm to 330 nm; 793 

• The procedure for calculating these values is given in Annex J.2. 794 

NOTE 3 Water prepared by methods other than distillation having equivalent specifications can be used instead of 795 
distilled water. 796 

5.4.9 Other equipment  797 

Testing of washing machines according to this document requires equipment for the 798 
measurement of a range of parameters. These parameters include the following: 799 

• mass   800 

• volume of water and other liquids 801 

• length and dimensions 802 

• electrical parameters (voltage, energy, frequency) 803 

• temperature of water and air and humidity of air 804 

• water pressure supplied to the washing machine 805 

• total water hardness of the laboratory supply water supplied to the washing machine 806 

• pH of the laboratory supply water and various liquors extracted from the washing machine 807 
and the test load during the test 808 

• duration 809 

For some of the above measurements, the specifications of instruments used to take these 810 
measurements are not explicitly defined in this document, except that the accuracy of 811 
measurement as specified in Annex Y shall be achieved. 812 

NOTE  Several different instruments for the measurement of mass are likely to be required for determining mass of 813 
load items and the whole base load, mass of titration liquids and mass of detergent (refer to Annex Y.9). Equipment 814 
for determination of wool shrinkage is described in Annex W. 815 

6 Preparation for testing 816 

6.1 General 817 

This section sets out the requirements for the preparation of the test washing machine and 818 
reference machine prior to testing. It also specifies the requirements for the preparation of 819 
test loads for the test washing machine and the reference machine. 820 
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6.2 Test washing machine and reference machine preparation 821 

6.2.1 Test washing machine 822 

6.2.1.1 General 823 

The measurements shall generally be carried out on a washing machine which is installed and 824 
used in accordance with the manufacturer’s instructions, except as required by this document. 825 
Manufacturer instructions which aim at achieving more favourable results for the tested 826 
products may be disregarded if not explicitly requested in this standard. Where there is more 827 
than one option for installation, the option chosen for testing shall be documented in the test 828 
report. 829 

NOTE  Performance of an aged and/or used machine may differ from a new and/or unused machine. 830 

6.2.1.2 Preparation of the test washing machine after installation  831 

After installation, the test washing machine shall be run for two complete cleaning runs on a 832 
cotton programme with maximum wash temperature and maximum main wash water level 833 
settings if applicable, the first run without load and with 50 g of the reference detergent and the 834 
second run without load and without detergent. .  835 

6.2.1.3 Preparation of the test washing machine for a test series 836 

Before a test series is commenced, the test washing machine shall be checked to confirm 837 
that it has no operating defects that may affect the operation of the unit. Where separate inlets 838 
are supplied for both hot and cold water, they shall each be connected to an appropriate 839 
laboratory water supply system for testing (refer to 5.2.2). 840 

All filters shall be thoroughly cleaned before each test series. 841 

After cleaning the filters, a cleaning run shall be undertaken on a programme set to the 842 
maximum wash temperature and maximum main wash water level, if applicable, without load 843 
and without detergent. The cleaning run shall be carried out not less than one day in advance 844 
but not more than two weeks in advance and without any other run before the test series is 845 
started. After the cleaning run the test washing machine shall be allowed to cool down to the 846 
ambient temperature of the test room. It shall be accepted that this requirement has been met 847 
if the internal surface temperature of the test washing machine drum is at ambient air 848 
temperature of the test room, or if the test washing machine has been left standing at stable 849 
laboratory ambient temperature with the door left open at maximum angle for not less than 16 850 
h. The test washing machine shall remain in the test room at ambient temperature for the 851 
duration of the test series. No additional runs or cycles of any type (loaded or empty) shall be 852 
undertaken on the test washing machine between test runs within a test series (refer to 853 
clause 7, 8 and Annex Q). 854 

6.2.1.4 Preparation of the test machine for a test run 855 

Before each test run, any detergent dispenser shall be clean and dry prior to the addition of 856 
detergent.  857 

The test washing machine shall be at laboratory ambient temperature at the beginning of each 858 
test run. It shall be accepted that this requirement has been met if the internal surface 859 
temperature of the test washing machine drum is at ambient air temperature of the test room, 860 
or if the test washing machine has been left open and standing at the stable laboratory ambient 861 
temperature for not less than 2 h. 862 

Where the test washing machine is equipped with a temperature sensor to determine the water 863 
temperature in the sump during the wash operation, the temperature measured by this sensor 864 
may be taken as an alternative to the drum temperature to assess whether the test washing 865 
machine is at ambient temperature. 866 

6.2.2 Reference machine 867 

The reference machine shall be checked in accordance with the requirements of E.1.3.3) prior 868 
to a test series. The reference machine start-up programme shall be run immediately (not 869 
more than 30 min) prior to the commencement of any test run (refer to F.4) 870 
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The reference machine shall meet the requirements of 0 before the start up programme is 871 
started prior to the commencement of each test run. 872 

6.3 Detergent 873 

6.3.1 General 874 

The detergent used for all test runs shall be as specified in Annex B. The reference machine 875 
and all test washing machines run in parallel shall use detergent from the same batch for 876 
every test run in the test series. 877 

This document may also be used for assessment of all performance measures (except rinsing) 878 
on test washing machines where the manufacturer recommends the use of no detergent and 879 
where no other consumable material is added by the user during normal use. In such cases 880 
tests on the test washing machine shall be performed without the addition of any consumable 881 
material (i.e. detergent) and with a connection to an electricity supply (refer to 5.2.1) and a 882 
standard laboratory water supply system (refer 5.2.2).  883 

NOTE 1  In all cases the reference machine is tested using the detergent dose specified in 6.3.2 irrespective of 884 
whether detergent is used in the test washing machine or not.  885 

NOTE 2 In Annex C a standard liquid detergent IEC-L is specified and its application described. 886 

NOTE 3 Justification for the selected specifications and the consequences of deviations can be found in Annex P.3 887 

6.3.2 Detergent dose 888 

The detergent dose for the reference machine and the test washing machine shall be 889 
determined from the selected reference programme and the test load as set out in Table 2:  890 

Table 2 – Detergent dose  891 

Load type and 
Reference Programme 

Detergent Test Washing Machine Reference machine  

Dose  
Hard Water 

(refer to 
5.2.2.2) 

Dose 
Soft Water 

(refer to 
5.2.2.2) 

Dose 
Hard Water 

(refer to 
5.2.2.2) 

Dose 
Soft Water 

(refer to 
5.2.2.2) 

Cotton – all reference 
programmes except 
Cotton 20 ºC and Cotton 
30 ºC 

IEC-P  
 37,6 g + 

11,3 g/kg 
25,4 g + 7,5 

g/kg 103,4 g 68,9 g 

Cotton – Cotton 20 ºC 
and Cotton 30 ºC only 

37,6 g + 5,6 
g/kg 

25,4 g + 3,8 
g/kg 54,5 g 36,7 g 

Synthetics/ Blends 37,6 g + 
11,3 g/kg 

25,4 g + 7,5 
g/kg 103,4 g 68,9 g 

Wool IEC-W 54,0 g + 8,0 
g/kg 

36,0 g + 5,3 
g/kg 70,0 g 46,7 g 

NOTE 1 Please be aware that for wool shrinkage performance test (refer to Annex W) IEC-W is used and not as in 892 
the former edition the standard IEC-A* base 893 

NOTE 2 g/kg means grams of detergent per kg of nominal test load mass. Dosage for reference machine is fixed 894 
by programme and load type and is a dose different from the test washing machine. The reference machine is 895 
always operated at a fixed load size, refer to 5.4.2. 896 

NOTE 3 The quantity of detergent specified in this document is fixed by the nominal test load mass and water 897 
hardness. The reference detergent and the quantity specified may not be reflective of some commercial detergents. 898 

6.3.3 Weighing and mixing of detergent 899 

6.3.3.1 Powder detergent 900 

Weigh the quantity of detergent components specified in Annex B to make up the detergent 901 
dose required for each single test run. The components shall be thoroughly mixed together 902 
prior to use. Mixed reference detergent shall be stored in a sealed container if not used 903 
immediately. The maximum storage time prior to use of reference detergent is fourteen days 904 
after mixing of detergent components. All detergent components shall be within their expiry date 905 
at the time of use. 906 
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6.3.3.2 Liquid detergent 907 

The liquid reference detergent shall be stored at ambient temperature. It shall be mixed 908 
immediately before dosing by turning the flask carefully upside down twice. 909 

Reference detergent shall be weighed in an appropriate way to ensure an accuracy of ± 0,05   910 
g: 911 

– or, use a beaker glass with an empty syringe, place it on the scale and tare it. The syringe 912 
is filled with the reference detergent with a greater quantity than is specified in 6.3.2. The 913 
initial mass is recorded. Detergent is added to the test machine as outlined in 6.3.4. The 914 
mass of the syringe is checked on the scale, and dosing is continued until the amount 915 
specified in 6.3.2 is added to the test machine.  916 

– or, use the dosing device of the test machine. Place the dosing device on the scale, tare it, 917 
and add the specified quantity of the reference detergent directly to the dosing device. 918 

NOTE 1 Ensure that the liquid detergent does not run out of the dosing device. 919 

– for the reference machine, the dosing device provided with the reference machine and no 920 
alternative dosing method shall be used. Place the dosing device on the scale, tare it, and 921 
add the specified quantity of the reference detergent, directly to the dosing device. Then 922 
place the dosing device in the main wash detergent compartment of the reference machine, 923 
lift the device so that the lip of the device protrudes between the wall and the water inlet 924 
flange of the detergent compartment and lock it in place using the mechanism on the device. 925 

NOTE 2 Dosing device and instructions for its use are available from the manufacturer of the reference machine. 926 
For suppliers, see Annex U. 927 

6.3.4 Detergent placement 928 

6.3.4.1 Powder detergent 929 

Where a detergent dispenser is present, the detergent dose specified in 6.3.2 shall be placed as 930 
follows: 931 

– where dispenser is large enough to hold the whole dose, place all detergent in the dispenser; 932 
or 933 

– where the dispenser is not large enough to hold the whole dose, fill the dispenser to the 934 
maximum level indicated and place any excess detergent for the test run into the base of 935 
the drum before the load is added. 936 

Only in the case of vertical axis washing machines, where the manufacturer recommends in the 937 
user guide that the detergent dispenser be used only when using a delay start option on the machine 938 
(e.g. to avoid damage to fabrics which are in contact with the detergent), then the detergent shall be 939 
placed in the base of the drum as if the dispenser is not present. 940 

Where there is no detergent dispenser, follow the manufacturer’s instructions for detergent 941 
placement. If no instructions are given, all of the detergent is added to the base of the drum 942 
before the load is added. 943 

6.3.4.2 Liquid detergent 944 

Where a detergent dispenser is present, the detergent dose specified in 6.3.2 shall be placed as 945 
follows: 946 

– where the dispenser is large enough to hold the whole dose, place all detergent in the 947 
dispenser by applying it with the syringe or the peristaltic pump; or 948 

– where the dispenser is not large enough to hold the whole dose, fill the dispenser to the 949 
maximum level indicated and place any excess detergent for the test run into the base of 950 
the drum before the load is added. 951 

For the reference machine, place the dosing device with the liquid detergent into the dispenser. 952 

NOTE Dosing device is available from the manufacturer of the reference machine. For suppliers, see Annex U. 953 

In the case of vertical axis washing machines only, where the manufacturer recommends in the 954 
user guide that the detergent dispenser be used only when using a delay start option on the machine 955 
(e.g. to avoid damage to fabrics which are in contact with the detergent), then the detergent shall be 956 
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placed by using the syringe or the peristaltic pump in the base of the drum as if the dispenser is not 957 
present. 958 

Where there is no detergent dispenser, follow the manufacturer’s instructions for detergent placement. 959 
If no instructions are given, all of the detergent is added by using the syringe or the peristaltic pump to 960 
the base of the drum before the load is added. 961 

6.4 Test loads 962 

6.4.1 General 963 

This section sets out requirements for the preparation of the test loads used in the test 964 
washing machine and the reference machine.  965 

• the determination of test load mass, 966 

• the average age requirements for base load items used in a test load, 967 

• the pre-treatment of new base load items prior to use in testing, 968 

• the normalisation of the base load items between test runs, 969 

• the conditioning of base load items to determine the base load mass at a known remaining 970 
moisture content, 971 

• the measurement of unwashed stain strips prior to testing 972 

• the fixing of stain strips to the base load to make up the appropriate test load prior to each 973 
test run. 974 

The base load is normalised after each test run, except for the polyester base load (for use 975 
with wool programmes) which does not require any normalisation. After normalisation the base 976 
load is dried in a tumble dryer.   977 

NOTE Previous editions of this standard specified no normalisation runs between test runs in a test series. 978 
Extensive testing has confirmed that each run is not statistically independent, as detergent residues amongst other 979 
contaminants accumulate at each run. When independent testing is not needed then the tests can be run according 980 
to Annex P. The procedure which had been used shall be stated in the test report. 981 

A schematic flow diagram showing the necessary preparation of load items prior to a test run 982 
is shown in Figure 2. A schematic flow diagram showing the selection of load items to meet age 983 
requirements for a test run is shown in Figure 3.  984 
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 985 

Figure 2 – Load item preparation prior to a test run 986 

6.4.2 Pre-treatment of new base load items prior to use 987 

New cotton, polycotton and synthetics/ blends base load items shall be treated before their first 988 
use by undergoing a normalisation wash process five times, as defined in 6.4.4 but without 989 
intermediate drying and using 15 g /kg of the standard powder detergent IEC-P. This is followed 990 
by normalisation according to 6.4.4 and by conditioning according to 6.4.5.  991 

The polyester base load (for use with wool programmes) does not require any pre-treatment 992 
prior to use in tests. 993 

6.4.3 Requirements regarding the age of base load items 994 

6.4.3.1 General 995 

Any individual cotton, polycotton or synthetics/ blends base load item shall not be used for 996 
more than 80 test runs, excluding pre-treatment runs prior to initial use (refer to 6.4.2) and 997 
normalisation runs between tests or test series. 998 

For the purposes of meeting the age requirements specified, a base load item is considered to 999 
have undergone a test run if it has been subjected to any mechanical action or exposure to 1000 
detergent and/or water. 1001 
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 1002 

Figure 3 – Load composition and age requirements 1003 

NOTE To meet the age requirements specified in this document, a system of tracking the number of normalisation 1004 
and test runs for each load item is required. Electronic systems such as RFID technology can be used. RFID chip 1005 
should be attached to the load in such a way that mechanical action is not influenced. 1006 

6.4.3.2 Average age requirements for cotton base load items 1007 

To minimise the influence of changes in the characteristics of the base load items with 1008 
increasing age, the cotton base load for each test run shall consist of load items that are well 1009 
distributed in age for each different item type to give a weighted average age of the base load 1010 
between 20 and 60 normalisation and test runs.  1011 

The weighted average age of the test load is calculated according to Annex I. 1012 

NOTE For gentleness of action tests, special care is needed when replacing towels by GoA-B. Refer to Annex I. 1013 

6.4.3.3 Average age requirements for polycotton or synthetics/ blends base load items 1014 

To minimise the influence of changes in the characteristics of the base load items with 1015 
increasing age, half of the polycotton or the synthetics/ blends base load shall consist of items 1016 
used up to 40 test runs and the other half more than 40 test runs. The polycotton base load 1017 
shall consist of load items that are well distributed in age to give a weighted average age of the 1018 
base load between 20 and 60 test runs. The synthetics/ blends base load shall consist of 1019 
shirts and pillowcases that are well distributed in age to give a weighted average age of the 1020 
base load between 20 and 60 test runs.   1021 

NOTE  For gentleness of action tests, special care is needed when adding GoA-B items and replacing 1022 
synthetics/blends pillow cases or polycotton load items. Refer to Annex I. 1023 

6.4.3.4 Average age requirements for polyester base load items for wool programmes 1024 

There are no weighted average age requirements for polyester base load items for wool 1025 
programmes. 1026 
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6.4.4 Normalisation of base load items  1027 

6.4.4.1 General 1028 

Normalisation is the process of washing the base load in the reference machine using a 1029 
specified programme in order to bring the base load back into a standardized state prior to 1030 
testing. 1031 

The base load shall be normalised as specified below for each load type. Normalisation of the 1032 
base load is followed by conditioning according to 6.4.5 in order to determine the load item 1033 
mass in a standardized state. Normalisation of a base load prior to use shall always be done 1034 
using a laboratory supply water with the same total water hardness (refer to 5.2.2.2) as that to 1035 
be used for the subsequent test run.  1036 

NOTE  Typical laboratory practice would be to normalise the base load at the completion of a test and then dry the 1037 
base load as specified and place it in a conditioning room/chamber until the next test. However, knowledge of the 1038 
water hardness for the next likely test would be useful. 1039 

 1040 

6.4.4.2 Normalisation of cotton and polycotton base load items 1041 

6.4.4.2.1 General 1042 

All cotton and polycotton base load items shall be treated once in a reference machine without 1043 
detergent and using the 60 °C cotton reference programme. On completion of the programme 1044 
the base load items shall then be dried in a tumble dryer. 1045 

If the base load is to be conditioned in a room/chamber in accordance with 6.4.5.2 after 1046 
normalisation, then the remaining moisture content on removal from the dryer must be less 1047 
than 0 %. 1048 

6.4.4.2.2 Normalisation of base load items in reference machine 1049 

For normalisation purposes, up to 6,5 kg can be washed in the reference machine. Where the 1050 
base load to be normalised is more than 6,5 kg, the base load shall be split into two or more 1051 
even parts (as far as is possible, with a mix of items in each part) for the normalisation process. 1052 

6.4.4.2.3 Normalisation of cotton base load items in other washing machines  1053 

For normalisation in other washing machines, the same level of rinsing performance as normally 1054 
achieved in the reference machine using the 60 °C cotton reference programme must be ensured. 1055 
To confirm this, the LAS rinsing performance or alkalinity rinsing performance achieved in the 1056 
other washing machine in a 60 °C cotton programme must be equal, within ± 30%, of the LAS 1057 
rinsing performance or alkalinity rinsing performance achieved in the reference machine when 1058 
used as a test washing machine with 6,5 kg load and corresponding amount of detergent.  1059 

NOTE 1 The maximum load used in the other washing machine may be different from the maximum load in the 1060 
reference machine. 1061 

NOTE 2 Detergent is used only for confirmation of the rinsing performance of the other washing machine 1062 

Alternatively, all base load items shall be treated once without detergent in a washing machine with 1063 
a loading capacity that is equal or larger than the test load and using a 60 °C programme with a 1064 
mechanical action similar to a cotton programme and with one main wash and 4 rinses. The water 1065 
quantity in the process shall be approximately 5 l/kg load in main wash and 5 l/kg load in each rinse. 1066 
The normalisation programme shall contain a final spin using a g-force of at least 339 g for at least 5 1067 
min or reach a final moisture content of less than 50% for cotton base load. 1068 

NOTE 3  The g-force is a measurement of the acceleration that causes a perception of weight, with a g-force of 1 g 1069 
equal to the conventional value of gravitational acceleration on Earth. It is common to use this measure in commercial 1070 
washing machines. 1071 

NOTE 4 The g-force of the reference machine’s final spin at 1100 rpm in 60 °C cotton reference programme is (352 1072 
± 13) g 1073 

6.4.4.3 Normalisation of synthetics/ blends base load items 1074 

All synthetics/ blends base load items shall be treated in a reference machine without 1075 
detergent and using the 60 °C synthetics/ blends reference programme. On completion of the 1076 
programme the base load items shall then be dried in a tumble dryer. 1077 
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If the base load is to be conditioned in a room/chamber in accordance with 6.4.5.2 after 1078 
normalisation, then the remaining moisture content on removal from the dryer must be less 1079 
than 0 %. 1080 

For normalisation purposes, up to 4 kg can be washed in the reference machine. Where the 1081 
base load to be normalised is more than 4 kg, the base load shall be split into two or more 1082 
even parts (as far as is possible, with a mix of items in each part) for the normalisation process. 1083 

6.4.4.4 Normalisation of polyester base load items for wool programmes  1084 

The polyester base load need not be normalised after a test run, but the base load items shall 1085 
be dried in a tumble dryer.  1086 

6.4.5 Conditioning of base load items 1087 

6.4.5.1 General 1088 

Conditioning is the process of bringing the base load to reach a known remaining moisture 1089 
content, after normalisation plus drying at the completion of a test run or test series, and in 1090 
order to check the standardized mass of each load item. 1091 

Conditioning of a base load shall be performed after selecting load items to set up a base load 1092 
of required mass and required age prior to a test run and a test series or when for a base 1093 
load items need to be exchanged to meet age requirements and at least again after every 6th 1094 
run with a base load consisting of same items. 1095 

Conditioning may be done in an ambient controlled room/chamber or using the bone-dry 1096 
method. The method used shall be reported. 1097 

6.4.5.2 Conditioning of base load items in an ambient controlled room/chamber 1098 

In this method, the base load items are dried in a tumble dryer to a remaining moisture 1099 
content of each single item of less than 0 % and are then stretched or flattened by hand before 1100 
conditioning. They are then allowed to reach an equilibrium remaining moisture content when 1101 
placed in a room/chamber with an ambient temperature and humidity which is maintained in 1102 
accordance with 5.2.3. Under this method, two options are available: 1103 

• the base load items shall be hung singly and separately so that air can freely circulate 1104 
between individual load items. The load is left for a period of not less than 15 h; 1105 

• the base load items shall be left until their mass has changed by less than 0,5 % for two 1106 
successive measurements which are taken at intervals of 2 h or more. 1107 

If the conditioning is done under alternative ambient conditions (23 ± 2) °C and (55 ± 5) % 1108 
(5.2.3.2) a correction factor for cotton base load shall be applied: the weight of base load 1109 
determined has to be multiplied with the factor 1.0109 to achieve the conditioned mass. 1110 

6.4.5.3 Conditioning of base load items using the bone-dry method 1111 

In this method, the base load items are dried continually in a tumble dryer of known 1112 
performance until the remaining moisture content has been reduced to a level that is known 1113 
as the “bone-dry” condition, where very little free moisture is present. The conditioned mass of 1114 
each load item is then determined by taking the bone-dry mass and multiplying it by a actor 1115 
which is determined by the dryer performance characteristics. 1116 

The specification for the tumble dryer used and the method to prepare the base load to the 1117 
bone-dry condition prior to a test run and the calculation of conditioned mass is specified in 1118 
Annex G. 1119 

6.4.6 Test load composition 1120 

6.4.6.1 Cotton test load composition  1121 

The test load consists of the base load as specified in Annex D.1 (cotton base load), D.4 1122 
(polycotton base load) and the stain strips as specified in A.2.1 (standard stain strips) or 1123 
A.2.3 (cold water stain strips).  1124 
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Affixing stain strips is specified in 6.4.8.1. Subclauses 6.4.2, 6.4.3, 6.4.4 and 6.4.5 set out 1125 
requirements regarding the preparation and maintenance of a base load. 1126 

The test load mass is adjusted so that it corresponds to the required test load mass for the 1127 
specified programme of the test machine.  1128 

The numbers of sheets, pillowcases and towels in the cotton base load, the number of stain 1129 
strips and the the number of thread removal specimen for various test load masses are 1130 
specified in Table 3.  1131 

The numbers of load items in the polycotton base load, the number of stain strips and the the 1132 
number of thread removal specimen for various test load masses are specified in Table 4. 1133 

Final adjustment of the test load mass, which includes the mass of the stain strips, is made by 1134 
adding or removing towels or polycotton load items so that the total mass is as close as possible 1135 
(± 60 g) to the nominal required test load mass. 1136 

Additional thread removal specimen are added to the test load for performance tests including 1137 
Gentleness of Action according to 8.7. The mass of the thread removal specimen is not 1138 
considered for mass adjustments of the test load. To eliminate the influence of the age of the 1139 
cover item (cotton towel or polycotton load item), a new item (after pre-conditioning) must be 1140 
used for each test run. For average age calculation refer to Annex I. 1141 

 1142 

  1143 
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Table 3 – Number of items in the cotton test load for various test load masses  1144 

Required 
test load 

mass  
kg a 

Approximate 
base load mass  

kg b 

Number 
of sheets 

Number of 
pillowcases 

Number of 
 towels c 

Number of 
stain strips d 

Number of 
thread removal 

specimen e 

1,0 0,96 0 2 4 2 2 

1,5 1,53 0 3 7 2 2 

2,0 1,99 0 4 9 2 2 

2,5 2,47 0 5 11 3 2 

3,0 3,02 2 4 5 3 2 

3,5 3,48 2 4 9 4 2 

4,0 4,03 2 4 14 4 2 

4,5 4,53 2 6 14 5 3 

5,0 4,97 2 6 18 5 3 

5,5 5,47 2 8 18 6 3 

6,0 6,02 2 8 23 6 3 

6,5 6,52 2 10 23 7 4 

7,0 7,00 2 12 23 7 4 

7,5 7,53 3 12 21 8 4 

8,0 7,97 3 12 25 8 4 

8,5 8,47 3 14 25 9 5 

9,0 8,97 4 14 23 9 5 

9,5 9,54 4 14 28 10 5 

10,0 10,02 4 16 28 10 5 

10,5 10,53 5 15 28 11 6 

11,0 10,97 5 15 32 11 6 

11,5 11,56 5 16 35 12 6 

12,0 11,97 6 17 30 12 6 

12,5 12,54 6 17 35 13 7 

13,0 13,00 6 18 37 13 7 

13,5 13,48 6 19 39 14 7 

14,0 14,03 6 19 44 14 7 

14,5 14,47 7 20 39 15 8 

15,0 15,04 7 21 42 15 8 

15,5 15,52 7 22 44 16 8 

a   For test load masses to the whole or half kilogram rating which are greater than those specified in the table, 
the number of sheets is the nominal test load mass divided by (3 × 0,725) (rounded to the nearest whole 
sheet) and the number of pillowcases is the nominal test load mass divided by (3 × 0,24) (rounded to the 
nearest whole pillow case). The balance of the required nominal test load mass is made up of towels as 
required. The mass of all base load items can be expected to decline slightly with increasing age. 
b  The difference between base load mass and test load mass is due to the mass of the stain strips  

c  The actual number of towels may differ from the number indicated above (which is intended to be indicative). 
d The number of stain strips is equal to the nominal test load mass (rounded up to the nearest kilogram), The 
minimum is 2 stain strips. 
e The number of GoA specimens is one thread removal specimen per 2 kg of base load (rounded up to the 
nearest two kilograms). The minimum is 2 thread removal specimens. 
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Required 
test load 

mass  
kg a 

Approximate 
base load mass  

kg b 

Number 
of sheets 

Number of 
pillowcases 

Number of 
 towels c 

Number of 
stain strips d 

Number of 
thread removal 

specimen e 

16,0 15,96 7 22 48 16 8 

16,5 16,50 8 23 44 17 9 

17,0 16,96 8 24 46 17 9 

17,5 17,53 8 24 51 18 9 

18,0 17,99 8 25 53 18 9 

18,5 18,54 9 26 49 19 10 

19,0 18,98 9 26 53 19 10 

19,5 19,46 9 27 55 20 10 

20,0 20,03 9 28 58 20 10 

20,5 20,49 9 28 62 21 11 

21,0 21,01 10 29 58 21 11 

21,5 21,49 10 30 60 22 11 

22,0 21,95 10 31 62 22 11 

22,5 22,52 10 31 67 23 12 

23,0 23,05 11 32 63 23 12 

23,5 23,53 11 33 65 24 12 

24,0 23,97 11 33 69 24 12 

24,5 24,56 11 34 72 25 13 

25,0 25,02 11 35 74 25 13 

a   For test load masses to the whole or half kilogram rating which are greater than those specified in the table, 
the number of sheets is the nominal test load mass divided by (3 × 0,725) (rounded to the nearest whole 
sheet) and the number of pillowcases is the nominal test load mass divided by (3 × 0,24) (rounded to the 
nearest whole pillow case). The balance of the required nominal test load mass is made up of towels as 
required. The mass of all base load items can be expected to decline slightly with increasing age. 
b  The difference between base load mass and test load mass is due to the mass of the stain strips  

c  The actual number of towels may differ from the number indicated above (which is intended to be indicative). 
d The number of stain strips is equal to the nominal test load mass (rounded up to the nearest kilogram), The 
minimum is 2 stain strips. 
e The number of GoA specimen is one thread removal specimen per 2 kg of base load (rounded up to the 
nearest two kilograms). The minimum is 2 thread removal specimens. 

 1145 
  1146 
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Table 4 – Number of load items in the polycotton test load for various test load masses 1147 

Required test load 
mass  
kg a 

Approximate base 
load mass kg b 

Number of load 
items c 

Number of stain 
strips d 

Number of thread 
removal specimen e 

1,0 1,00 9 2 2 

1,5 1,54 14 2 2 

2,0 1,97 18 2 2 

2,5 2,52 23 3 3 

3,0 2,95 27 3 3 

3,5 3,50 32 4 3 

4,0 4,04 37 4 3 

4,5 4,49 41 5 4 

5,0 5,02 46 5 4 

5,5 5,47 50 6 4 

6,0 6,01 55 6 4 

6,5 6,45 59 7 5 

7,0 6,99 64 7 5 

7,5 7,54 69 8 5 

8,0 7,97 73 8 5 

8,5 8,53 78 9 6 

9,0 8,95 82 9 6 

9,5 9,51 87 10 6 

10,0 10,04 92 10 6 

10,5 10,49 96 11 7 

11,0 11,03 101 11 7 

11,5 11,48 105 12 7 

12,0 12,01 110 12 7 

12,5 12,46 114 13 8 

13,0 12,99 119 13 8 

13,5 13,55 124 14 8 

14,0 13,98 128 14 8 

14,5 14,53 133 15 9 

15,0 14,96 137 15 9 

a   For test load masses to the whole or half kilogram rating which are greater than those specified in the table, 
the number of load items is the nominal test load mass minus the mass of the required number of stain strips 
divided by 0,107 (rounded to the nearest load item). The mass of base load items can be expected to decline 
slightly with increasing age. 
b  The difference between base load mass and test load mass is due to the mass of the stain strips  

c  The actual number of load items may differ from the number indicated above (which is intended to be 
indicative). 
d The number of stain strips is equal to the nominal test load mass (rounded up to the nearest kilogram), The 
minimum is 2 stain strips. 
e The number of GoA specimen is one thread removal specimen per 2 kg of base load (rounded up to the nearest 
two kilograms),. The minimum is 2 thread removal specimens. 

 1148   1149 
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