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Foreword 

This document (CLC/TS 50640:2015) has been prepared by CLC/TC 59X "Performance of household 
and similar electrical appliances". 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such pa-
tent rights. 

This document has been prepared under a mandate given to CENELEC by the European Commission 
and the European Free Trade Association. 

This is a new Technical Specification, but it is based on portions from EN 60456:2011. 

This Technical Specification is the main body of a forthcoming European Standard for measuring the 
performance of non-household washing machines. The content of this Technical Specification will be 
added with the Annex ZZ when the details regarding Ecodesign regulations are defined. 

The procedures described in this Technical Specification are modified substantially compared to the 
procedures described in EN 60456. Therefore, results of tests according to this Technical 
Specification cannot and are bound not to be compared to results of similar procedures of EN 60456. 

Significant technical differences from EN 60456 are: 

a) test procedures for washing machines of any size on the market; 

b) the method includes procedures for measuring steam heated and gas heated washing machines; 

c) the introduction of a new type of base load; 

d) a new reference programme. 

NOTE CLC/TS 50640:2015 is planned to be a European Standard for the energy measurement of gas 
heated laundry equipment. 

A bilingual version of this publication may be issued at a later date. 
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1 Scope 

This Technical Specification specifies methods for measuring the performance of clothes washing 
machines for commercial use utilizing cold and/or hot water supply and without heating or with 
heating devices for electricity, steam or gas. It also deals with appliances for both washing and drying 
textiles (washer-dryers) with respect to their washing related functions. This Technical Specification 
covers top, front and side loaded non household washing machines with horizontal or vertical axis 
and with one or more wash compartments. 

NOTE 1 Non household tumble dryer performance is assessed to CLC/TS 50594. 

The object is to state and define the principal performance characteristics of non-household washing 
machines and to describe the test methods for measuring these characteristics. 

NOTE 2 This Technical Specification does not apply to continuous batch washing machines (e.g. tunnel 
washers) or washing machines only possible to operate with automatic loading and unloading. 

NOTE 3 This Technical Specification does not specify safety requirements for non-household washing 
machines. Safety requirements are specified in EN 50571 and the EN ISO 10472 series. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 

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

EN 12953-10, Shell boilers — Part 10 : Requirements for feedwater and boiler water quality 

EN 50571, Household and similar electrical appliances — Safety — Particular requirements for 
commercial electric washing machines 

EN 60734, Household electrical appliances — Performance — Water for testing (IEC 60734) 

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

EN ISO 2061, Textiles — Determination of twist in yarns — Direct counting method (ISO 2061) 

EN ISO 3759, Textiles — Preparation, marking and measuring of fabric specimens and garments in 
tests for determination of dimensional change (ISO 3759) 

EN ISO 11664-2, Colorimetry — Part 2: CIE standard illuminants (ISO 11664-2) 

EN ISO 80000-1:2013, Quantities and units — Part 1: General (ISO 80000-1:2009 + Cor 1:2011) 

IEC 60456, Clothes washing machines for household use — Methods for measuring the performance 

DIN 53923, Testing of textiles; determination of water absorption of textile fabrics 

CIE 015:20041), Colorimetry (3rd edition) 
——————— 

1) Address (International Commission on Illumination): 
The CIE Central Bureau 
Kegelgasse 27, A-1030 Vienna, Austria 
Tel: +43 (01) 714 31 87 
Fax: +43 (01) 713 0838 
E-mail: ciecb@ping.at 
http://www.cie.co.at/favicon.ico 
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IAPWS-IF97, IAPWS Industrial Formulation 1997 for the Thermodynamic Properties of Water and 
Steam [International Association for the Properties of Water and Steam] 

3 Terms, definitions and symbols 

3.1 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1.1 
washing machine 
appliance for cleaning and rinsing of textiles using water which may also have a means of extracting 
excess water from the textiles 

3.1.2 
test washing machine 
washing machine that is subjected to part or all of the requirements in this Technical Specification in 
order to determine its performance 

Note 1 to entry:  Test washing machine may include washing machines according to 3.1.6, 3.1.7. 

3.1.3 
reference machine 
specially constructed washing machine of known performance which is used to increase repeatability 
and reproducibility of results 

Note 1 to entry:  It may be used to provide a known performance level within a laboratory against which to 
compare selected performance parameters on test washing machines as defined in this Technical Specification 
– refer to 5.5.2. 

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

Note 1 to entry:  This Technical Specification only covers the operations which relate to the washing 
machine function – see Clause 1. 

3.1.5 
spin extractor 
separate water-extracting appliance in which water is removed from textiles by centrifugal action (spin 
extraction) 

3.1.6 
vertical axis washing machine 
washing machine in which the load is placed in a drum which rotates around an axis which is vertical 
or close to vertical.  

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

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

3.1.7 
horizontal axis washing machine 
washing machine in which the load is placed in a drum which rotates around an axis which is 
horizontal or close to horizontal 
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Note 1 to entry:  For the purposes of this Technical Specification, horizontal axis is where the angle of the 
axis is less than or equal to 45° to horizontal. 

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

3.1.8 
automatic machine 
washing machine where the load is fully treated by the machine without the need for user 
intervention at any point during the programme prior to its completion 

3.1.9 
top loaded machine 
washing machine where the load is placed in the wash compartment from the top, and which may be 
of a horizontal or vertical axis type 

3.1.10 
side loaded machine 
washing machine where the load is placed in the wash compartment from the side, and which is of a 
horizontal axis type 

3.1.11 
pullman machine 
washing machine where the wash compartment is divided in two compartments 

3.1.12 
Y-pocket machine 
washing machine where the wash compartment is divided in three compartments 

3.1.13 
test run 
single performance assessment as specified in Clause 8 of this Technical Specification 

3.1.14 
test series 
group of test runs on a test washing machine which, collectively, are used to assess the 
performance of a washing machine 

3.1.15 
operation 
each performance of a function that occurs during the washing machine programme such as pre-
wash, washing, rinsing, draining or spinning 

3.1.16 
programme 
series of operations which are pre-defined within the washing machine and which are declared by 
the manufacturer as suitable for washing certain textile types 
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3.1.17 
cycle 
complete washing process, as defined by the programme selected, consisting of a series of 
operations (wash, rinse, spin, etc.) and including any operations that occur after the completion of 
the programme 

Note 1 to entry:  Examples of operations that may occur after the completion of the programme are 
pumping, monitoring and anti-creasing (where applicable). 

3.1.18 
spin extraction 
water-extracting function by which water is removed from textiles by centrifugal action, which is 
included as a function (built in operation) of an automatic washing machine  but may also be 
performed in a spin extractor 

3.1.19 
spin speed 
rotational frequency of a drum during spin extraction 

Note 1 to entry:  A method for determination of spin speed is not defined in this Technical Specification. 

3.1.20 
base load 
unsoiled textiles used for testing 

3.1.21 
test load 
base load used for testing plus stain test strips 

3.1.22 
test load mass 
actual mass of the base load including stain test strips 

3.1.23 
nominal test load mass 
mass of dry textiles of a particular type for which the performance of the test washing machine shall 
be tested (rated capacity or part load) 

Note 1 to entry:  Target value for the conditioned test load mass. 

3.1.24 
rated capacity 
maximum mass in kilograms of dry textiles of a particular type which the manufacturer declares can be 
treated in the washing machine on the selected programme  

3.1.25 
programme time 
time from the initiation of the programme (excluding any user programmed delay) until the completion 
of the programme. If the end of programme is not indicated, the programme time is equal to the 
cycle time 

3.1.26 
end of programme 
completion of the programme, i.e. when the washing machine indicates the end of the programme 
and the load is accessible to the user 

Note 1 to entry:  Where there is no end of programme indicator and the door is locked during operation, 
the programme is complete when the load is accessible to the user. Where there is no end of programme 
indicator and the door is not locked during operation, the programme is complete when the power consumption 
of the appliance drops to some steady state condition and is not performing any function. 
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Note 2 to entry:  An indication of the end of the programme may be in the form of a light (on or off), a 
sound, an indicator shown on a display or the release of a door or latch. In some washing machines there may 
be a short delay from an end of programme indicator until the load is accessible by the user. 

3.1.27 
cycle time 
time from the initiation of the programme (excluding any user programmed delay) until all activity 
ceases, which is considered to be the case when the power consumption reverts to a steady state 
condition that persists indefinitely without user intervention 

Note 1 to entry:  If there is no activity after the end of the programme, the cycle time is equal to the 
programme time. 

Note 2 to entry:  Cycle time includes any activity that may occur after the programme is completed. This 
could include any electronic activity or any additional mechanical activity that occurs for a limited period after any 
end of programme indicator. Any cyclic event that occurs indefinitely is considered to be steady-state. 

3.1.28 
main wash duration 
time from the commencement of the initial water intake for the main wash until the commencement of 
the initial water intake for the first rinse 

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

3.1.29 
remaining moisture content 
measure of the additional amount of moisture that is contained in the base load in relation to the 
equilibrium condition for base load items which have been conditioned in a controlled space (refer to 
6.4.5.2) 

Note 1 to entry:  This equilibrium condition is defined as 0 % remaining moisture content in this 
Technical Specification. Hence it is possible for a base load or load items to have a negative remaining 
moisture content when treated with a tumble drier. Refer also to Annex F. 

3.1.30 
rated voltage 
voltage assigned to the appliance by the manufacturer 

3.1.31 
programme energy 
energy consumed during the programme time in one test run 

3.2 Symbols 

3.2.1 Symbols relating to 9.2 – washing performance 

Ck the sum of the average reflectance values (Y-values) for each test run 

C  
the average sum of the reflectance values (Y-values) for each of the five types of soils, for all 
valid test runs 

testkC  the sum of the reflectance values in each test run of the test washing machine 

testC  
the average sum of the reflectance values of the test washing machine 

refC  
the average sum of the reflectance values in each test run of the reference machine 

m the number of soil types per stain test strip 

n the number of stain test strips in each test run 
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p confidence interval for q 

q ratio between the test washing machine, testC , and the reference machine, refC  

qs   
standard deviation of the ratio q 

Cs  
the standard deviation of Ck 

si the standard deviation of the reflectance values for each soil type within a given test run 

tw-1, 0,05  the “Student T” factor for (w-1) degrees of freedom for a confidence of 95 % (i.e. 2,776 for 
five test runs equals four degrees of freedom, two sided test) 

w the number of test runs in the test series 

ix   the average reflectance values for each soil type 

ijx  the average reflectance value of the 4 individual readings for each of the 5 soil types on a 
stain test strip 

3.2.2 Symbols relating to 9.3 – water extraction (spinning) 

RMC remaining moisture content 

M the mass of the conditioned base load (g) 

Mr the mass of base load at the end of the test run (g) 

3.2.3 Symbols relating to 9.4 – energy, water and time 

Tc the measured average cold water inlet temperature (°C) 

Th the measured average hot water inlet temperature (°C) 

Vc the volume of the cold water used during an operation (l) 

Vh the volume of external hot water used during operation (l) 

Wc the cold water energy correction for the operation (kWh) 

Wct the total cold water energy correction determined during the test (kWh) 

Wet the total electrical energy metered during the test (kWh) 

Wgt the total gas energy metered during the operation (kWh) 

Wh the calculated hot water energy for the operation (kWh) 

Wht the calculated total hot water energy determined during the test (kWh) 

Wst  the total steam energy metered during the operation (kWh) 

Wtotal total energy (kWh) 

3.2.4 Symbols relating to Annex F 

Mbd the mass of base load at the end of the bone dry run (g) 

3.2.5 Symbols relating to Annex G 

MT the desired total load mass (kg) 

MS the mass of a small sheet 

MM the mass of a medium sheet 

ML the mass of a large sheet 

MST the mass of a stain test strip . 
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MM+ST the mass of a medium sheet with a stain test strip attached 

XS the number of small sheets 

XM the number of medium sheets 

XL the number of large sheets 

XM+ST the number of medium sheets with stain test strips attached 

4 Requirements 

4.1 General 

This Technical Specification describes test methods for the measurement of the following performance 
parameters: 

— washing performance; 

— rinsing performance (under consideration); 

— water extraction performance; 

— water consumption; 

— energy consumption; 

— wash bath temperature; 

— cycle time. 

Any claims of performance referring to this Technical Specification for these parameters shall be 
measured in accordance with the requirements of this Technical Specification (refer to Clause 8 for 
details). 

This Technical Specification does not specify minimum performance requirements for clothes 
washing machines. 

4.2 Rated Capacity 

Either the manufacturer or supplier shall declare the rated capacity at 0,5 kg intervals for each 
relevant textile type. For washing machines with a capacity above 10 kg the rated capacity shall be 
declared at 1 kg intervals. Relevant textile types are cotton and synthetic/blends. 

NOTE For different textile types the rated capacity of a washing machine is usually different. 

The rated capacity shall not exceed the maximum mass of dry laundry, in kilograms, to be used in the 
test washing machine in accordance with EN 50571. 

When the manufacturer or supplier gives a range of values for the rated capacity for a particular 
textile type, the highest value shall be used. 

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

If the rated capacity for a synthetics/blends programme is not specified by the manufacturer or 
supplier, the test load shall be 40 % of that for a cotton programme. 
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4.3 Dimensions 

Where a manufacturer declares dimensions, these shall be in accordance with the following 
requirements, as applicable. The dimensions shall be given in mm and shall be rounded up to the 
nearest whole mm. 

Height a1/ a2  =  vertical dimension measured from the floor to a horizontal plane at the maximum 
height of the washing machine, with the door/lid closed. If adjustable levelling 
feet are provided, they shall be moved up and down to determine minimum (a1) 
and maximum (a2) possible heights. 

Height a3/ a4  =  maximum vertical dimension measured from the floor to a horizontal plane at the 
maximum height of the washing machine with the door/lid open (generally when 
at right angles to the machine top). If adjustable levelling feet are provided, they 
shall be moved up and down to determine minimum (a3) and maximum (a4) 
possible heights. 

Width b1  =  horizontal dimension, between the sides, as measured between two parallel 
vertical planes against the sides of the washing machine including all 
projections. 

Width b2  =  horizontal dimension, between the sides, as measured between two parallel 
vertical planes against the sides of the washing machine including all 
projections including an open side mounted door/lid . 

Depth c1  =  horizontal dimension as measured from a vertical rear plane against the back of 
the washing machine and the most prominent part of the front fascia, with the 
door/lid closed. For this measurement, the door thickness, knobs and handles 
are generally not included in the measurement. 

Depth c2  =  horizontal dimension as measured from a vertical rear plane against the washing 
machine and the most prominent part of the front, knobs and handles also being 
taken into account, with the door/lid open (generally when at right angles to the 
machine front). 

Drum volume   =  the volume of a washing machine, where required, shall be determined in 
accordance with Annex K. 

NOTE 1 Dimension a3/ a4 is generally only applicable to top loaded washing machines while dimension c2 is 
generally only applicable to front loaded washing machines. 

NOTE 2 Width b2 is referring to washing machines with a loading door at the side of the machine. 

NOTE 3 Dimension c1 is intended to provide an indication of the required depth for the washing machine 
where the fascia is intended to be flush with adjacent furniture or appliances. 

5 Test conditions, materials, equipment and instrumentation 

5.1 General 

The tolerances specified for parameters within this Technical Specification, using the symbol “±”, 
indicate the allowable limits of variation from the specified parameter outside which the test or results 
shall be invalid. The statement of tolerance does not permit the deliberate variation of these specified 
parameters. 

Rounding shall only be applied to reported values in Annex M. If numbers have to be rounded, they 
shall be rounded to the nearest number according to EN ISO 80000-1:2013, B.3, Rule B. If the 
rounding takes place to the right of the comma, the omitted places shall not be filled with zeros. If a 
value to be reported is an intermediate required for use in the calculation of other values then rounding 
shall only apply to the format of the intermediate in the report; the rounding shall not apply prior to its 
use in subsequent calculations. 
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5.2 Reference machine 

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

5.3 Ambient conditions 

5.3.1 Electricity supply 

The supply voltage to each test washing machine shall be maintained throughout the test at 
230 V ± 2 % or at 400 V ± 2 % as defined by the manufacturer’s installation guide. If more than one 
option for installation is available and no clear indication for testing is given, the supply voltage shall 
be 400 V ± 2 %. The supply voltage measured during the tests shall be recorded. For washing 
machines with a drum volume equal or larger than 400 l the voltage tolerance can be increased 
to ± 3 %. 

In the case of a fixed cable, the plug (or the end of the cable) is the reference point at which the supply 
voltage shall be maintained. 

The supply frequency to each test washing machine shall be maintained at 50 Hz ± 1 % throughout 
the test. 

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

5.3.2 Water supply 

5.3.2.1 General 

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

5.3.2.2 Water hardness 

For all treatments of the base load prior to a test series and all washing machine test runs in 
accordance with this Technical Specification soft water shall be used. The soft water shall have a total 
water hardness of (0,5 ± 0,2) mmol/l. 

Normalization of a base load prior to use in a test series (refer to 6.4.2) shall always be done using 
laboratory supply water with the same total water hardness as that used for the subsequent test 
series. 

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

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

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

5.3.2.3 Water temperature 

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

– for cold water (15 ± 2)°C; 

– for hot water the temperature indicated by the manufacturer ± 2 K, or (60 ± 2)°C, if no value is 
given. 
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For washing machines with a drum volume equal or larger than 400 l the cold and hot water 
temperature tolerance can be increased to ± 5K. 

When the manufacturer specifies a hot water temperature range, which includes (60 ± 2) °C, the hot 
water temperature shall be set at (60 ± 2) °C. When the manufacturer specifies a hot water 
temperature range, which does not include (60 ± 2) °C, the hot water temperature shall be set at the 
end of the temperature range which is closest to (60 ± 2) °C. When the manufacturer specifies a single 
temperature with a tolerance, then that temperature shall be used. The water supply system shall be 
configured so that the temperature of all water entering the inlet hose of the test washing machine is 
within specified tolerance with the exception of up to 250 ml of each increment up to a test load mass 
of 10 kg and up to 500 ml of each increment up to a test load of 50 kg. For larger test load masses the 
exception for each increment is 1 000 ml. A temperature recording system shall record inlet water 
temperature at intervals of no less than once per second. 

NOTE Clause 8 requires water temperatures and volumes to be recorded on a continuous basis during filling 
in order to determine weighted average temperature. 

5.3.2.4 Water pressure 

The static (gauge) pressure of the laboratory supply water at the inlet to each test washing machine 
shall be maintained at (240 ± 50) kPa throughout the test, including during filling operations. The 
water supply to the reference machine shall be in accordance with D.3.1. 

The hot and cold water pressure (as applicable) shall be determined as close as practicable to the 
point of connection of each test washing machine to the laboratory water supply system. The 
pressure measurement shall be made downstream of the last reduction in the supply pipe diameter 
before the washing machine and less than 3 m from the washing machine inlet. The measured 
pressure shall be rounded up to the nearest whole 10 kPa to compare with the allowed range. 

5.3.3 Ambient temperature and humidity 

5.3.3.1 Ambient temperature and humidity for washing machine testing 

The ambient temperature of the test room shall be (23 ± 2) °C at the start of the washing machine test. 
The ambient temperature shall not rise more than 4 K during the test run. The measured ambient 
temperature for washing machine testing shall be reported. It shall be rounded to the nearest 
0,5 °C.The maximum and minimum ambient temperature during the test run shall be recorded. The 
measurement location shall be in the vicinity of machine under test. For washing machines with a 
drum volume equal or larger than 400 l the ambient temperature tolerance can be increased to (23 –
 2 + 6) °C. 

The ambient humidity is not specified for washing machine testing. 

5.3.3.2 Ambient temperature and ambient relative humidity for conditioning of base load 
items 

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

— ambient temperature: (20 ± 2) °C; 

— ambient relative humidity: (65 ± 5) %. 

The measured ambient temperature and relative humidity for conditioning base load items shall be 
reported. The ambient temperature shall be rounded to the nearest 0,5 °C. The ambient relative 
humidity shall be rounded to the nearest whole percentage. 

Specific requirements regarding conditioning of the base load are specified in 6.4.5.2. As an 
alternative to using a controlled room or chamber for conditioning the base load, the bone dry method 
may be used. Refer to 6.4.5.3. 
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5.4 Test materials 

5.4.1 General 

This section sets out the specifications for test materials required for washing machine testing to this 
Technical Specification, including: 

— base load (load items); 

— stain test strips; 

— detergent. 

NOTE Suitable sources of test materials are given in Annex N. 

5.4.2 Base load 

The base load shall consist of 3 sizes of sheets as specified in Annex C. The size and mass of each of 
the base load items are given in Table 1: 

Table 1 — Size and mass of the different base load items 

Base load item Size Nominal mass 
  mm g 

Small sheet (610 × 620) ± 20 105 ± 3 
Medium sheet (910 × 1 240) ± 20 295 ± 10 
Large sheet (1 410 × 1 870) ± 20 660 ± 20 

 

5.4.3 Stain test strips 

Stain test strips shall be attached to the base load prior to testing to assess the washing performance 
of a test washing machine. Different soil types are used in order to assess the following washing 
characteristics: 

— the scouring effect, chiefly due to mechanical action, the first test piece used being soiled with 
sebum and the second with a mixture of carbon black and mineral oil; 

— the removal of protein pigments, the test piece used being soiled with blood; 

— the removal of organic pigments, the test piece used being soiled with cocoa; 

— the bleaching effect, the test piece used being soiled with red wine. 

Stain test strips consist of square pieces with individual soil types measuring 
(120 ± 5) mm × (120 ± 5) mm each which are joined together into a strip with the different kinds of soil 
in the following order: 

– unsoiled piece; 

– sebum; 

– carbon black/mineral oil; 

– blood; 

– cocoa; 
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– red wine. 

The specifications of test pieces with standardized soiling for each soil type which are used to make a 
stain test strip are given in Annex A. 

NOTE Information about the compliance of stains used in stain test strips with respect to importation 
regulations of particular countries can be obtained from the supplier. 

5.4.4 Detergents 

The specification for the IEC 60456 reference detergent A* is given in Annex B. 

The reference detergent is distributed in three separate components: 

— base powder (with enzyme and foam inhibitor); 

— sodium perborate tetrahydrate; 

— bleach activator (TAED). 

The three components shall be stored separately. The date of manufacture for each component shall 
be marked by the supplier on the container. The life of each component for detergent A* and the 
storage conditions shall be as specified by the manufacturer. If no expiry date for the detergent 
components is specified by the manufacturer, the expiry date is deemed to be one year from the date 
of manufacture. 

Mixing of detergent components, lifetime after mixing, dosage and placement of detergent is specified 
in 6.3. 

5.5 Equipment 

5.5.1 General 

This section sets out the specifications for specialized test equipment required for washing machine 
testing to this Technical Specification, including: 

— reference machine; 

— spectrophotometer; 

— equipment for conditioning the base load; 

— iron. 

A checklist of other laboratory equipment which may be required for washing machine testing is 
provided in 5.5.6. 

5.5.2 Reference machine 

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

Specifications for the reference machine are given in Annex D. 

For the purposes of this Technical Specification, the test load mass used in the reference machine 
shall always be: 

5,0 kg for the reference test programme. 
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5.5.3 Spectrophotometer 

5.5.3.1 General 

Optical measurements of each of the different stain test strip pieces after washing are performed using 
a spectrophotometer. 

The minimum instrument specification is provided below: 

— Measuring instrument: spectrophotometer that provides reflectance data at a minimum of 16 
wavelengths spaced at 20 nm intervals, or closer, between 400 nm and 
700 nm; 

— Parameter: tristimulus value Y (CIE 015:2004); 

— Illuminant / observer: D65 / 10° – EN ISO 11664-2; 

— Measuring geometry: d / 8°; 

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

— Measurement 
aperture: 

minimum 20 mm diameter; 

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

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

5.5.3.2 Calibration 

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

— white standard: barium sulfate tablet or certified white ceramic tile; 

— and black standard: black body or light trap or certified black ceramic tile; 

— or using procedures as specified by the instrument manufacturer. 

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

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

5.5.4 Equipment for conditioning the base load 

This Technical Specification requires base load items to be treated in a controlled manner prior to 
their use in performance tests in order to determine their mass under standardized ambient conditions. 
The alternative methods of conditioning the base load items are: 

— leaving the base load items in a room or chamber with a controlled ambient temperature and 
humidity (refer to 5.3.3.2) until their remaining moisture content is in equilibrium. Refer to 
6.4.5.2 for details; 

— treating the base load items in a clothes dryer of specified performance to ensure that the base 
load items are in a “bone dry” state. Refer to 6.4.5.3 for details. Annex F sets out the method and 
the specifications for a tumble dryer which is used for this method. 
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5.5.5 Iron for preparation of stain test strips after washing 

Where an iron or ironing appliance is used to prepare stain test strips after washing and prior to 
reflectance readings, it shall have a surface temperature between 130 °C and 150 °C. 

5.5.6 Other equipment 

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

— mass; 

— volume of water and other liquids; 

— length and dimensions; 

— electrical parameters (voltage, energy, frequency); 

— temperature of water and air and humidity of air; 

— water pressure supplied to the washing machine; 

— total water hardness of the laboratory supply water supplied to the washing machine; 

— pH of the laboratory supply water; 

— time. 

For some of the above measurements, the specifications of instruments used to take these 
measurements are not explicitly defined in this Technical Specification, except that the accuracy of 
measurement as specified in the following section shall be achieved. 

Note that several different instruments for the measurement of mass are likely to be required for 
determining mass of load items and the whole base load and mass of detergent (refer to 5.6.2). 

5.6 Instrumentation and accuracy 

5.6.1 General 

Instruments used and measurements made for this Technical Specification shall comply with the 
following specifications. 
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5.6.2 Instruments 

Parameter Unit Minimum 
Resolution 

Minimum 
Accuracy 

Additional 
requirements 

Mass         

Masses in the range up to 100 g g 0,05 g ± 0,1 g - 
Masses in the range 
between 100 g and 2 000 g 

g 0,5 g ± 1 g - 

Masses in the range 
from 2 kg to 50 kg 

g 10 g ± 20 g - 

Masses in the range above 50 kg g 50 g ± 100 g - 

Temperature         

Ambient temperature °C 0,1 °C ± 1 K - 

Water temperature °C 0,1 °C ± 0,6 K See Annex L 

Ambient humidity % 
(RH) 

1 % (RH) ±3 % (RH) The specifications 
shall be met over a 
temperature range of 
15 °C to 25 °C 

Water volume (water inlet) 
 

Separate metering 
for hot and cold 
inlets, where 
applicable. 
Devices using 
viscosity should be 
calibrated at the 
actual nominal 
temperature ± 5 °C, 
and the nominal 
flow rate. 

Water volumes up and equal to 
100 L 

L 0,1 L ±2 % 

Water volumes above 100 L L 0,5 L ±2 % 

Water pressure kPa 10 kPa ±5 % - 

Time s 5 s ±1 % - 

Spin speed rpm 1 rpm ±1 % - 
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5.6.3 Measurements 

Parameter Unit Minimum 
Accuracy 

Additional requirements 

Total water hardness mmol/L ±2 % - 
Total Energy       

Electrical energy kWh ±1 % Due to distortion of the voltage and 
current wave forms caused by 
inductive devices such as motor 
controls specific requirements for 
energy meters are necessary. See 
e.g. EN 62053-21 for more 
information. 

Gas energy kWh ±1 % As a recommendation, see Annex I. 
Steam energy kWh ±2 % See Annex J. 

 

6 Preparation for testing 

6.1 General 

This section sets out the requirements for the preparation of the test washing machine and 
reference machine prior to testing. It also specifies the requirements for the preparation of test loads 
for test washing machine and the reference machine. 

6.2 Test washing machine and reference machine preparation 

6.2.1 Test washing machine 

6.2.1.1 General 

The measurements shall generally be carried out on a new washing machine which is installed and 
used in accordance with the manufacturer’s instructions, except as required by this Technical 
Specification. Where there is more than one option for installation, the option chosen for testing shall 
be documented in the test report. 

6.2.1.2 Preparation of the test washing machine after installation 

After installation, the test washing machine shall be run for two complete cleaning runs on a cotton 
programme with the maximum wash temperature set and setting maximum main wash water level if 
applicable, the first run without load and with 1 g per litre of drum volume of the reference detergent 
and the second run without load and without detergent. No additional runs or cycles of any type 
(loaded or empty) shall be undertaken on the test washing machine between test runs within a test 
series. 

6.2.1.3 Preparation of the test washing machine for a test series 

Before a test series is commenced the test washing machine shall be checked to confirm that it has 
no operating defects that may affect the operation of the unit. Where separate inlets are supplied for 
both hot and cold water, they shall each be connected to an appropriate laboratory water supply 
system for testing (refer to 5.3.2). 

Any filters shall be thoroughly cleaned before each test series. Prior to the test series (not less than 
one day in advance but not more than two weeks in advance and without any other run before the test 
series is started) a cleaning run shall be undertaken on a programme with the maximum wash 
temperature set and setting maximum main wash water level if applicable without load and without 
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detergent. After the cleaning run the machine shall stay standing at the stable laboratory ambient 
temperature until the test series is finished. 

6.2.1.4 Preparation of the test machine for a test run 

The test washing machine shall be at laboratory ambient temperature at the beginning of each test 
run. It shall be accepted that this requirement has been met if the internal surface temperature of the 
test washing machine drum is within 2 °C of the ambient air temperature, or if the test washing 
machine has been left open and standing at the stable laboratory ambient temperature for not less 
than 5 h. 

Where the test washing machine is equipped with a temperature sensor to determine the water 
temperature in the sump during the wash operation, the temperature measured by this sensor may be 
taken as an alternative to the drum temperature to assess whether the test washing machine is at 
ambient temperature. Before each test run, any detergent dispenser shall be clean and dry prior to 
the addition of detergent. Observe that after the automatic washing machine is started no action shall 
be taken to help dispensing the detergent. 

6.2.2 Reference machine 

The reference machine shall be checked in accordance with the requirements of Annex E prior to a 
test series. 

The reference machine start up programme shall be run immediately (not more than 30 min) prior to 
the commencement of any test run (refer to E.4). 

The reference machine shall meet the requirements of 6.2.1.4 before the start up programme is 
started prior to the commencement of each test run. 

Lint blocking the drain valve shall be removed completely before starting a test series. The water filter 
of the supply valve shall be cleaned. The reference programme without load and detergent shall be 
run to remove residues. 

It is recommended not to use the reference machine for any other purpose (e.g. rinsing loads) 
between the test runs of a test series. 

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

At each test run it shall be checked that no detergent remains in the detergent dispenser. It shall be 
ensured that in the reference machine the detergent is totally dispensed during the water intake for 
the main wash. If detergent remains in the dispenser after the initial fill, then that test run shall not be 
valid. 

6.3 Detergent 

6.3.1 General 

The detergent used for all test runs shall be as specified in 5.4.4. The reference machine and all 
test washing machines run in parallel shall use detergent from the same batch for every test run in 
the test series. 

This Technical Specification may also be used for assessment of all performance measures (except 
rinsing) on test washing machines where the manufacturer recommends the use of no detergent and 
where no other consumable material is added by the user during normal use. In such cases tests on 
the test washing machine shall be performed without the addition of any consumable material (i.e. 
detergent) and with a connection to an electricity supply (refer to 5.3.1) and a standard laboratory 
water supply system (refer 5.3.2). 

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

PD CLC/TS 50640:2015

Full document details: PD CLC/TS 50640:2015

http://www.avadocuments.com/doc/pd-clc-ts-50640-2015
http://www.avadocuments.com/doc/pd-clc-ts-50640-2015


CLC/TS 50640:2015 - 24 - 

6.3.2 Detergent dose 

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

Table 2 — Detergent Dose 

Test washing 
machine dose 

Reference washing 
machine dose 

5 g/kg of rated capacity +8 g/kg 
of nominal test load 

74 g 

 

NOTE 1 g/kg grams of detergent is per kg of nominal test load mass. Dosage for reference machine is fixed 
by programme and load type and is a different dose to the test washing machine. The reference machine is 
always operated at a fixed load size; refer to 5.5.2. 

If a pre-wash is to be included, the total quantity of detergent used shall be 1,25 times the figures 
above. The total detergent quantity is to be split between pre-wash and main wash in accordance with 
the manufacturer’s instructions. If there are no instructions, the split shall be 1:2 for pre-wash: main 
wash. 

NOTE 2 The quantity of detergent specified in this Technical Specification is fixed by the nominal test load 
mass. The reference detergent and the quantity specified may not be reflective of some commercial detergents. 

6.3.3 Mixing detergent 

Weigh the quantity of detergent components specified in Annex B to make up the detergent dose 
required for each single test run. The components shall be thoroughly mixed together prior to use. 
Mixed detergent shall be stored in a sealed container if not used immediately. The maximum storage 
time prior to use of reference detergent after mixing of detergent components shall be 14 d. All 
detergent components shall be within their expiry date at the time of use. 

6.3.4 Detergent placement 

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

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

— where the dispenser is not large enough to hold the whole dose, fill the dispenser to the maximum 
level indicated and place any excess detergent for the test run into the base of the drum 
according to 6.3.5 before the load is added. 

Only in the case of vertical axis washing machines, where the manufacturer recommends in the 
user guide that the detergent dispenser only be used when using a delay start option on the machine 
(e.g. to avoid damage to fabrics which are in contact with the detergent), then the detergent shall be 
placed in the base of the drum according to 6.3.5 as if the dispenser is not present. 

Where there is no detergent dispenser, follow the manufacturer’s instructions for detergent placement. 
If no instructions are given, all of the detergent is added to the base of the drum according to 6.3.5 
before the load is added. 

6.3.5 Placing detergent into the drum base 

If the dispenser is too small for the amount of detergent or no dispenser exists place the detergent into 
base of the drum according to following procedure: 
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– Cover the bottom of the drum with one small sheet from the base load. Place the detergent on 
the small sheet and cover the detergent with another small sheet from the base load prior to the 
loading of the other base load items. 

6.4 Test loads 

6.4.1 General 

This section sets out requirements for the preparation of the test loads used in the test washing 
machine and the reference machine. Refer to Clause 7 regarding the selection of the required test 
load mass and requirements for tests at rated capacity. This section sets out: 

— determination of test load mass; 

— maximum age requirements for base load items used in a test series; 

— pre-treatment of new base load items prior to use in testing; 

— normalization of the base load items between test series; 

— conditioning of base load items to determine the base load mass at a known remaining 
moisture content prior to the commencement of a test series; 

— fixing stain test strips to the base load to make up the appropriate test load prior to each test 
run. 

The same base load shall be used exclusively for a single test washing machine for all test runs in 
a test series. No normalization runs shall occur between test runs in a test series. The base load is 
dried in a dryer between test runs within a test series but the base load does not have to be 
conditioned prior to the next test run. 8.2.5 specifies requirements for checking the base load 
between test runs in a test series. 

A schematic flow diagram showing the preparation of load items prior to a test series is shown in 
Figure 1. 

 

Figure 1 — Load item preparation prior to a test series 
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6.4.2 Pre-treatment of new base load items prior to use 

The base load items shall be treated before their first use by undergoing a normalization wash 
process five times, as defined in 6.4.4 but without intermediate drying and using 15 g/kg of the 
reference detergent A*. This shall be followed by normalization according to 6.4.4 and by conditioning 
according to 6.4.5. 

6.4.3 Requirements regarding the maximum age of base load items 

Any individual base load item shall not be used for more than 100 test runs, excluding pre-treatment 
runs prior to initial use (refer to 6.4.2) and the normalization runs between each test series (refer to 
6.4.4). 

To meet the age requirements specified in this Technical Specification, a system of tracking the 
number of test runs for each load item is recommended. 

6.4.4 Normalization of base load items before a new test series 

6.4.4.1 General 

Normalization is the process of washing the base load using a specified programme in order to bring 
the base load back into a standardized state prior to commencing the next test series. 

Before a new test series the base load shall be normalized as specified below.. Normalization of the 
base load is followed by conditioning according to 6.4.5 in order to determine the load item mass in a 
standardized state prior to commencement of the next test series. Normalization of a base load prior 
to use in a test series shall always be done using a laboratory supply water with the same total water 
hardness (refer to 5.3.2.2) as that is to be used for the subsequent test series. 

NOTE Typical laboratory practice would be to normalize the base load at the completion of a test series 
and then dry the base load as specified and place it in a conditioning room/chamber until the next test series. 

6.4.4.2 Normalization of base load items before a new test series 

All base load items shall be treated once without detergent in a washing machine of approximately 
the same size or bigger than the test washing machine and using a 60°C programme with a 
mechanical action similar to a cotton programme and with one main wash and 4 rinses. The water 
quantity in the process shall be approximately 5 l/kg load in main wash and 5l/kg load in each rinse. 
Intermediate spin between main wash and 1st rinse and between rinses to 50 % ± 5 % residual 
moisture and a final spin to 35 % ± 5 % residual moisture. On completion of the programme the base 
load items shall then be dried in a tumble dryer. 

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

6.4.5 Conditioning of base load items before a new test series 

6.4.5.1 General 

Conditioning is the process of bringing the base load to reach a known remaining moisture content 
after normalization and drying at the completion of a test series in order to check the standardized 
mass of each load item prior to commencing the next test series. 

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

NOTE The base load does not have to be conditioned between test runs within a test series. However, the 
base load is to be dried in a tumble dryer and some checks on the base load mass between test runs are 
specified in 8.2.5. 
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6.4.5.2 Conditioning of base load items in an ambient controlled room/chamber 

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

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

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

6.4.5.3 Conditioning of base load items using the bone dry method 

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

The specification for the tumble dryer used and the method to prepare the base load to the bone dry 
condition prior to a test series and the calculation of conditioned mass is specified in Annex F. 

6.4.6 Test load composition 

6.4.6.1 Test load composition 

The test load consists of the base load as specified in Annex C and 5.4.2.1 and the stain test strips 
as specified in 5.4.3. Affixing stain test strips is specified in 6.4.8. 6.4.2 to 6.4.5 set out requirements 
regarding the preparation and maintenance for a test series. 

6.4.6.2 Determination of the test load mass 

The test load mass shall be determined to nearest 0,5 kg for the test load mass up to 10 kg. Above 
10 kg of test load the mass shall be determined to the nearest 1 kg. The test load mass shall be 
adjusted so that it corresponds to the required test load mass for the specified programme of the 
test machine. The numbers of small, medium and large sheets in the base load for various required 
test load masses are specified in Table 3. Final adjustment of the test load mass, which includes the 
mass of the stain test strips shall be made by adding or removing small sheets so that the total mass 
is as close as possible (±100 g) to the nominal required test load mass for test loads up to 10 kg 
and ± 200 g for test loads above 10 kg. 
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Table 3 — Number of different load items in the test load for various test load masses 

Required 
test load 

mass 

Number of stain test 
strips and number of 

medium sheets to 
which stain test 

strips are attached 

Number 
of  

small 
sheets a 

Number of 
additional 
medium 
sheets 

Number of 
large sheets 

kg         

2 2 6 2 0 

2,5 3 4 3 0 

3 3 9 3 0 

3,5 4 8 4 0 

4 4 12 4 0 

4,5 5 11 5 0 

5 5 15 5 0 

5,5 6 14 6 0 

6 6 12 6 1 

6,5 7 11 7 1 

7 7 15 7 1 

7,5 8 14 8 1 

8 8 12 8 2 

8,5 9 10 9 2 

9 9 15 9 2 

9,5 10 14 10 2 

10 10 12 10 3 

15 10 11 10 10 

20 10 11 10 17 

25 10 11 10 24 

30 10 10 10 31 

40 10 16 10 44 

50 10 15 10 58 

60 10 15 10 72 

70 10 14 10 86 

80 10 13 10 100 

90 10 12 10 114 

100 10 12 10 128 

150 10 14 10 197 

200 10 11 10 267 

250 10 14 10 336 

300 10 10 10 406 
a The actual number of small sheets may differ from the number indicated above (which is 
intended to be indicative. 
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6.4.7 Calculation of loads not shown in Table 3 

A description how to calculate the number of different load items for test load masses between or 
above the test load masses shown in the table is given in G.8. 

6.4.8 Addition of stain test strips to the base load 

6.4.8.1 General 

Stain test strips shall be attached to the base load in order to assess washing performance as set out 
in 6.4.8.2. 

6.4.8.2 Attachment of stain test strips to base load 

Stain test strips specified in 5.4.3 shall be affixed to base load as follows: 

Stain test strips are attached to medium sheets. 

The number of stain test strips used for a performance test shall be as shown in Table 3 for the base 
load (refer to 6.4.6.1). The orientations described in the following text refer to a plan view of the 
medium sheet and stain test strip in Figure 3. 

Medium sheets to which stain test strips are attached for a washing performance test shall be 
flattened by hand or iron prior to the attachment. 

Attach the stain test strips to the medium sheet as follows: 

— Place the stain test strip on top of the medium sheet so that the unsoiled piece of the strip is at 
the top and with serial number or other manufacturers marking facing up, as shown in Figure 2. 

— Move the stain test strip so that the right hand edge of the strip aligns with the right hand edge of 
the medium sheet without overlap and that the strip is located centrally from top to bottom. 

— Sew or fasten the right-hand edge of the stain test strip onto the right-hand edge of the towel or 
pillowcase in this position along a line that is a distance of (10 ± 5) mm from the right-hand edge 
of towel or pillowcase and strip. Where non-metallic fasteners are used at least 2 fasteners per 
soiled piece shall be used to ensure that the strip is adequately secured along its length. Metallic 
fasteners of any type shall not be used. 

 

Figure 2 — Attached test strip 
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